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A  GUIDE  TO  USERS  OF  THIS  PUBLICATION 


In  addition  to  the  usual  author  index,  a  sub- 
ject index  is  provided  in  the  form  of  a  permuted 
key  word  index.  In  this  type  of  index  the  key 
words  in  each  publication  or  paper  are  arranged 
by  shifting  each  group  of  key  words  along  the 
horizontal  printing  line  so  that  each  key  word 
in  turn  has  an  opportunity  to  appear  alphabeti- 
cally. The  user  is  thus  able  to  locate  papers  of 


interest  through  the  subject-related  words  in 
the  key  word  index. 

The  index  symbols  used  in  the  author  and 
key  word  indexes  are  explained  in  the  following 
three  tables.  These  tables  also  give  the  pages 
on  which  the  abstracts  of  the  various  publica- 
tion series  begin. 


SYMBOLS  FOR  NBS  PUBLICATIONS 

A.  Symbols  for  the  Periodicals 


Index  Symbol 

Issue  Date 

Page 
Number 

Vol.  No. 

1980— Bimonthly 

J. 

Res.  85 

1 

January-February 

9 

J. 

Res.  85 

2 

March-April 

9 

NBS  Journal 

J. 

Res.  85 

3 

May-June 

10 

of  Research 

J. 

Res.  85 

4 

July-August 

11 

J. 

Res.  85 

5 

September-October 

11 

J. 

Res.  85 

6 

November-December 

12 

Page 

Index  Symbol 

Issue  Date 

Number 

Vol. 

No. 

Journal  of  Physical 

JPCRD  9 

1 

1980 

14 

and 

JPCRD  9 

2 

1980 

14 

Chemical  Reference  Data 

JPCRD  9 

3 

1980 

15 

JPCRD  9 

4 

1980 

15 

Index  Symbol 

Issue  Date 

Page 
Number 

Vol. 

No. 

 1  

1980 — 10  issues  per  year 

DIM/NBS  64 

1 

January/February 

17 

DIM/NBS  64 

2 

March 

17 

DIM/NBS  64 

3 

April 

17 

DIMENSIONS/NBS 

DIM/NBS  64 

4 

May/June 

17 

DIM/NBS  64 

5 

July 

17 

DIM/NBS  64 

6 

August 

17 

DIM/NBS  64 

7 

September 

18 

DIM/NBS  64 

8 

October 

18 

DIM/NBS  64 

9 

November 

18 

DIM/NBS  64 

10 

December 

18 
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B.  Symbols  for  the  Nonperiodicals 


NBS  Nonperiodical  Series 

Index  Symbol 

Page  Number 

Monographs 

Monogr. 

19 

Handbooks 

H 

20 

Special  Publications 

SP 

22 

Applied  Mathematics  Series 

AMS 

104 

National  Standard  Reference  Data  Series 

NSRDS 

105 

Building  Science  Series 

BSS 

106 

Federal  Information  Processing  Standards 

FIPS  PUBS 

108 

Publications 

Voluntary  Product  Standards 

VPS 

110 

Technical  Notes 

TN 

1 1 1 

i  J-  -L 

Consumer  Information  Series 

CIS 

116 

NBS  Interagency  Reports 

NBSIR 

117 

Grant/ Contract  Reports  and  Patents 

OCR  and/or  NBS  Patent 

142 

C.  Symbols  for  the  Papers  Published  in  Non-NBS  Media 


NBS  Papers  Published  in  Non-NBS  Media 

Index  Symbol 

Page  Number 

Professional  Journals,  Books,  Book  Chapters, 
Proceedings,  etc. 

Five-Digit  numbers,  19049 
through  19961 

165 

SAMPLE 

ENTRIES 

FOLLOW 


VI 


CATALOG  ENTRIES:  HOW  TO  READ  THEM 


Abstracts — Sample  Entries 


NBS  publication  series 
and  series  number  (also 
the  index  symbol) 


key  words 
(as  indexed  in 
this  catalog) 


title 


au;hor(s) 


Monogr.  25,  Section  17  Standard  x-ray  diffraction  powder  pat- 
terns. Section  17 — Data  for  54  substances,  M.  C.  Morris,  H.  F. 
McMurdie,  E.  H.  Evans,  B.  S.  Paretzkin,  C.  R.  Hubbard,  and 
S.  J.  Carmei,  Nat.  Bur.  Stand  (U.S.).  Monogr.  25.  Sec.  17.  114 
pages  (Oct.  1980)  SN(X)3-003-02253-5. 

Key  words:  crystal  structures;  lattice  constants:  powder 
patterns;  reference  intensities;  standard;  x-ray  diffraction. 

Standard  .x-ray  diffraction  patterns  are  presented  for  54  sub- 
stances. The  expenmental  x-ray  powder  difTraction  patterns 
were  obtained  with  an  x-ray  difTractometer.  All  d-values  were 
assigned  Miller  indices  determined  by  comparison  with  comput- 
ed interplanar  spacmgs  consistent  with  space  group  extinctions 
The  densities  and  lattice  constants  were  calculated  and  the  re 
fractive  indices  were  measured  in  some  cases. 


bibliographic 
citation:  publisher, 
publication  medium, 
no.  of  pages, 
date  of  publication 


SD/GPO  stock 
number  or 
NTIS  number 


Example  of  NBS  published  paper 


arabic  number 

index  symbol 

author(s) 


19354.  Zalewski,  E.  F..  Geist,  J., 
spectral  response  self-calibration, 
1216  (Apr.  15,  1980). 


title 


Silicon  photodiode  absolute 
Appl.  Opt.  19,  No.  8,  12 14-- 


key  words 

(as  indexed  in 

this  catalog) 

Key  words:  absolute  spectral  response;  laser  power  mea- 
surement; photodetector;  radiant  power  measurement;  ra- 
diometry;  silicon  photodiode;  spectroradiometry. 


A  new  technique  is  demonstrated  for  the  determination  of  the 
absolute  spectral  response  of  a  uv  enhanced  silicon  photodiode. 
This  technique  is  completely  independent  of  the  traditional  ap- 
proaches to  absolute  radiometry  based  on  the  thermal  physics  of, 
blackbodies  or  electrically  calibrated  radiometers  and  surpasses 
them  in  accuracy  and  simplicity.  For  the  photodiodes  used  in 
this  study  the  radiant  power  in  a  1  mW  laser  beam  at  0.63299 
;xm  was  measured  to  within  an  uncertainty  of  ~  0.04%. 


bibliographic  citation: 
publisher  or  place  of 
publication.  Vol. /No. /pages, 
date  of  publication 


abstract 


Example  of  NBS  paper  published  in  non-NBS  media 


VII 


Key  Words — Sample  Entries 


Key  Words:  permuted,  each  word  or  phrase  appears 
in  alphabetical  order 


Crystal  structures;  lattice  constants;  powder  patterns;  reference 
intensities;  standard;  x-ray  difTraction;  Monogr.  25,  Section  17. 


Monogr.  25,  Section  17. 

Consult  abstract  under  this  NBS  publication 

series  number  and  index  symbol  in  this 

catalog. 


Example  of  NBS  published  paper 


Key  Words:  permuted,  each  word  or  phrase 
appears  in  alphabetical  order 


Absolute  spectral  response;  laser  power  measurement;  photode- 
tector;  radiant  power  measurement;  radiometry;  silicon  photo- 
diode;  spectroradiometry;  19354. 


19354 

Consult  abstract  under  this  arable  number  in 
this  catalog 


Example  of  NBS  paper  published  in  non-NBS  media 


VIII 


Authors — Sample  Entries 


Authors:  permuted, 
in  alphabetical  order 


Morris,  M.  C,  McMurdie,  H.  F..  Evans,  E.  H.,  Paretzkin,  B.  S., 
Hubbard,  C.  R.,  Carmel,  S.  J.,  Monogr.  25,  Section  17. 


Monogr.  25.  Section  17 

Consult  abstract  under  this  NBS  publication 

series  number  and  index  symbol  in  this 

catalog. 


Example  of  NBS  published  paper 


Authors;  permuted, 
in  alphabetical  order 


Zalewski,  E.  F„  Geist,  J.,  19354. 


19354 

Consult  abstract  under  this  arabic  number  in 
this  catalog 


Example  of  NBS  paper  published  in  non-NBS  media 


IX 


NBS  PUBLICATION  PROGRAM 


1.  INTRODUCTION 

The  formal  publications  of  the  National  Bureau 
of  Standards  are  the  primary  way  of  communica- 
ting the  results  of  NBS  programs  to  its  varied 
technical  audiences,  and  the  general  public. 
Publications  are  a  major  end  product  of  the 
Bureau's  efforts.  These  take  the  form  of  the 
Bureau's  3  periodicals,  its  12  nonperiodical  series, 
and  articles  in  the  journals  of  professional  organiza- 
tions and  technological  associations. 

In  1980,  over  56,417  pages  were  published  by 
NBS  in  2,119  papers.  These  appeared  in  the 
Bureau's  own  publications  series  and  in  non-NBS 
journals,  books,  and  proceedings.  Also  included,  to 
complete  the  record,  are  those  NBS  papers 
published  prior  to  1979  but  not  reported  in  previous 
issues  of  this  annual  catalog. 

The  NBS  BIBLIOGRAPHIC  SUBSCRIPTION 
SERVICES,  formerly  issued  by  the  Cryogenic 
Data  Center  of  the  National  Bureau  of  Standards, 
Boulder,  CO  was  discontinued  in  1980. 

This  annual  catalog.  Publications  of  the  National 
Bureau  of  Standards,  lists  the  1980  output  ^  papers 
documenting  the  results  of  the  Bureau's  urrent 
programs.  The  various  media  in  which  these  papers 
appeared  are  described  in  sections  2  and  3. 

2.  PERIODICALS 

Journal  of  Research — The  Journal  of  Research  of 
the  National  Bureau  of  Standards  reports  NBS 
research  and  development  in  those  disciplines  of  the 
physical  and  engineering  sciences  in  which  the 
Bureau  is  active.  These  include  physics,  chemistry, 
engineering,  mathematics,  and  computer  sciences. 
Papers  cover  a  broad  range  of  subjects,  with  major 
emphasis  on  measurement  methodology  and  the 
basic  technology  underlying  standardization.  Also 
included  from  time  to  time  are  survey  articles  on 
topics  closely  related  to  the  Bureau's  technical  and 
scientific  programs.  As  a  special  service  to 
subscribers  each  issue  contains  complete  citations  to 
all  recent  Bureau  publications  in  both  NBS  and 
non-NBS  media.  Issued  six  times  a  year. 

Board  of  Editors: 
Churchill  Eisenhart, 

Executive  Editor  (Mathematics) 
John  W.  Cooper  (Physics) 
Vacant  (Chemistry) 


Andrew  J.  Powell  (Engineering) 
Joseph  O.  Harrison  (Computer  Science) 
Howard  J.  M.  Hanley  (Boulder  Labs.) 

DIMENSIONS/NBS— This  monthly  magazine  is 
published  to  inform  scientists,  engineers,  business 
and  industry  leaders,  teachers,  students,  and 
consumers  of  the  latest  advances  in  science  and 
technology,  with  primary  emphasis  on  work  at 
NBS.  The  magazine  highlights  and  reviews  such 
issues  as  energy  research,  fire  protection,  building 
technology,  metric  conversion,  pollution  abatement, 
health  and  safety,  and  consumer  product 
performance.  In  addition,  it  reports  the  results  of 
Bureau  programs  in  measurement  standards  and 
techniques,  properties  of  matter  and  materials, 
engineering  standards  and  services,  instrumentation, 
and  automatic  data  processing. 

The  table  of  contents  for  each  issue  is  listed  in 
section  5.3. 

Editors:  Marion  S.  Cord  and  Justine  A.  Williams. 

Journal  of  Physical  and  Chemical  Reference  Data 
(JPCRD) — This  Journal  is  published  quarterly  by 
the  American  Chemical  Society  and  the  American 
Institute  of  Physics  for  the  National  Bureau  of 
Standards.  The  Journal  provides  critically 
evaluated  physical  and  chemical  property  data, 
fully  documented  as  to  the  original  sources  and  the 
criteria  used  for  evaluation.  Critical  reviews  of  mea- 
surement techniques  assess  the  accuracy  of 
available  data  in  a  given  technical  area.  The 
principal  source  for  the  Journal  is  the  National 
Standard  Reference  Data  System  (NSRDS).  The 
Journal  is  not  intended  as  a  publication  outlet  for 
original  experimental  measurements  normally 
reported  in  the  primary  research  literature,  nor  for 
descriptive  or  primarily  theoretical  review  articles. 
(See  also  sec.  5.8  National  Standard  Reference  Data 
Series.) 

3.  NONPERIODICALS 

Monographs — major  contributions  to  the  technical 
literature  on  various  subjects  related  to  the  Bureau's 
scientific  and  technical  activities. 

Handbooks — recommended  codes  of  engineering 
and  industrial  practice  (including  safety  codes) 
developed  in  cooperation  with  interested  industries, 
professional  organizations,  and  regulatory  bodies. 


1 


Special  Publications — include  proceedings  of 
conferences  sponsored  by  NBS,  NBS  annual 
reports,  and  other  special  publications  appropriate 
to  this  grouping  such  as  wall  charts,  pocket  cards, 
and  bibliographies.  Special  subject-matter  subseries 
include  Semiconductor  Measurement  Technology 
(SP400-  ),  Standard  Reference  Materials  (SP260-  ), 
Precision  Measurement  and  Calibration  (SP300-  ), 
Law  Enforcement  Technology  (SP480-  ),  and 
Computer  Science  and  Technology  (SP500-  ). 

Applied  Mathematics  Series — mathematical  tables, 
manuals,  and  studies  of  special  interest  to  physicists, 
engineers,  chemists,  biologists,  mathematicians, 
computer  programmers,  and  others  in  scientific  and 
technical  work. 

National  Standard  Reference  Data  Series — provides 
quantitative  data  on  the  physical  and  chemical 
properties  of  materials,  compiled  from  the  world's 
literature  and  critically  evaluated.  Developed  under 
a  worldwide  program  coordinated  by  NBS,  under 
the  authority  of  the  National  Standard  Data  Act 
(Public  Law  90-396).  This  series  supplements  the 
JPCRD  described  in  section  2. 

Building  Science  Series — disseminates  technical  in- 
formation developed  at  the  Bureau  on  building 
materials,  components,  systems,  and  whole  struc- 
tures. The  series  presents  research  results,  test 
methods,  and  performance  criteria  related  to  the 
structural  and  environmental  functions  and  the 
durability  and  safety  characteristics  of  building 
elements  and  systems. 

Federal  Information  Processing  Standards 
Publications  (FIPS  PUBS)— publications  in  this 
series  collectively  constitute  the  Federal 
Information  Processing  Standards  Register.  The 
Register  serves  as  the  official  source  of  information 
in  the  Federal  Government  regarding  standards 
issued  by  NBS  pursuant  to  the  Federal  Property 
and  Administrative  Services  Act  of  1949  as 
amended.  Public  Law  89-306  (79  Stat.  1127),  and  as 
implemented  by  Executive  Order  11717  (38  FR 
12315,  dated  May  11,  1973)  and  Part  6  of  Title  15 
CFR  (Code  of  Federal  Regulations). 

Voluntary  Product  Standards — developed  under 
procedures  published  by  the  Department  of 
Commerce  in  Part  10,  Title  15,  of  the  Code  of 
Federal  Regulations.  The  standards  establish 
nationally  recognized  requirements  for  products, 
and  provide  all  concerned  interests  with  a  basis  for 


common  understanding  of  the  characteristics  of  the 
products.  NBS  administers  the  program  as  a 
supplement  to  the  activities  of  the  private  sector 
standardizing  organizations. 

Technical  Notes — studies  or  reports  complete  in 
themselves  but  restrictive  in  their  treatment  of  a 
subject.  Analogous  to  monographs  but  not  so 
comprehensive  in  scope  or  definitive  in  treatment  of 
the  subject  area.  Often  serve  as  a  vehicle  for  final 
reports  of  work  performed  at  NBS  under  the 
sponsorship  of  other  government  agencies.  Special 
subject-matter  subseries  include  Optical  Radiation 
Measurements  (TN594-  )  and  Self  Calibrations 
Manual  for  Optical  Radiation  (TN910-  ). 

Consumer  Information  Series — practical  informa- 
tion, based  on  NBS  research  and  experience,  on 
areas  of  interest  to  the  consumer.  Easily 
understandable  language  and  illustrations  provide 
useful  background  knowledge  for  shopping  in 
today's  technological  marketplace. 

NBS  Interagency  Reports —  a  special  series  of 
interim  or  final  reports  on  work  performed  by  NBS 
for  outside  sponsors  (both  government  and  non- 
government). In  general,  initial  distribution  is 
handled  by  the  sponsor;  public  distribution  is  by  the 
National  Technical  Information  Service  (NTIS), 
Springfield,  VA  22161,  in  paper  copy  or  microfiche 
form. 

Grant/Contract    Reports    and    NBS    Patents — 

Grant/Contract  Reports  are  prepared  by  non-NBS 
persons  or  organizations  working  under  grant  or 
contract  from  the  National  Bureau  of  Standards. 
Those  contract  reports  not  incorporated  into  the 
formal  NBS  publication  series  are  available  directly 
from  the  National  Technical  Information  Service, 
Springfield,  VA  22161,  in  paper  copy  or  microfiche 
unless  otherwise  stated.  When  ordering  a  report 
from  NTIS  you  must  order  it  by  the  "COM,  PB, 
AD,  or  N"  number  as  indicated. 

Patents  are  obtained  on  NBS  inventions  with 
high  commercial  potential,  to  establish  Government 
ownership  of  the  patent  rights.  The  patents  are  then 
made  available  for  the  grant  of  nonexclusive 
licenses  to  all  qualified  applicants.  A  limited 
exclusive  license  may  be  granted  under  a  particular 
patent  if  it  appears  some  period  of  exclusivity  is 
necessary  as  an  incentive  for  the  investment  of  risk 
capital.  For  information  on  licensing  any  of  the 
NBS-held  patents,  write  to  the  Office  of  the  Legal 
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Adviser,    National    Bureau    of  Standards, 
Washington,  DC  20234. 

Papers  Published  in  Non-NBS  Media — reflect 
significant  contributions  by  NBS  authors  and  are 
cited  annually  in  this  catalog.  Citations,  key  words, 
and  abstracts  for  these  papers  are  also  published  bi- 
monthly in  the  NBS  Journal  of  Research. 


4.    PURCHASE  PROCEDURES  AND 
DOCUMENT  AVAILABILITY 

Most  publications  of  the  Bureau  are  available 
from  the  Superintendent  of  Documents,  U.S. 
Government  Printing  Office,  Washington,  DC 
20402.  You  may  also  order  through  the  U.S. 
Department  of  Commerce  District  Office  nearest 
you  (see  app.  B). 

Microfiche  copies  of  all  recent  NBS  publications, 
and  paper  copies  of  many  nonperiodicals,  may  be 
ordered  through  the  National  Technical  Informa- 
tion Service,  U.S.  Department  of  Commerce, 
Springfield,  VA  22161. 

FIPS    PUBS,     NBS    Interagency  Reports 
(NBSIR's),  and  Grant/Contract  Reports  (OCR's) 
are  available  only  from  the  National  Technical 
Information  Service,  Springfield,  VA  22161. 

Copies  of  patents  may  be  obtained  from  the  U.S. 
Patent  and  Trademark  Office,  Washington,  DC 
20231,  for  50  cents  each. 

Photoduplicated  copies  of  many  NBS  publica- 
tions can  be  purchased  from  the  Library  of 
Congress.  For  full  information  concerning  this 
service,  write  to  the  Photoduplication  Service, 
Library  of  Congress,  Washington,  DC  20540. 

How  to  Make  Remittances  to  the  Superintendent 
of  Documents.  Remittances  for  publications  should 
be  mailed  to  Superintendent  of  Documents,  U.S. 
Government  Printing  Office,  Washington,  DC 
20402,  by  money  order  or  check.  Master  Charge 
and  VISA  are  also  accepted.  Be  sure  to  give  your 
credit  card  number  and  expiration  date  on  all 
orders.  Postage  stamps  will  not  be  accepted. 
Publications  cannot  be  mailed  before  remittances 
are  received.  Foreign  remittances  should  be  made 
either  by  international  money  order,  draft  on  an 
American  or  Canadian  bank,  or  UNESCO  coupons. 

The  letter  symbol,  publication  number,  full  title 
of  the  publication,  and  SD  stock  number  MUST  be 
given    when    ordering.    The    Superintendent  of 


Documents  allows  a  discount  of  25  percent  on 
orders  of  100  or  more  copies  of  one  publication, 
when  mailed  to  a  single  address. 

Persons  who  make  frequent  purchases  from  the 
Superintendent  of  Documents  may  find  a  deposit 
account  convenient.  Deposits  of  $50  or  more  are 
accepted,  against  which  orders  may  be  placed 
without  making  individual  remittances  or  first 
obtaining  quotations.  Order  forms  are  furnished  for 
this  purpose.  After  the  order  has  been  processed, 
the  order  itself  is  returned,  showing  the  publications 
supplied,  explanations  regarding  those  not  sent,  the 
amount  of  charge,  and  the  balance  on  deposit. 

No  charge  is  made  for  postage  on  documents  sent 
to  points  in  the  United  States  and  its  possessions.  In 
computing  foreign  postage,  the  charge  is 
approximately  one-fourth  of  the  current  selling 
price  of  the  publication.  The  charge  is  to  cover 
special  handling  required  to  comply  with  customs 
and  international  mailing  regulations. 

How  to  Make  Remittances  to  NTIS.  Orders  for 
publications  purchased  from  the  National  Technical 
Information  Service  (NTIS)  must  be  accompanied 
by  postal  money  order,  express  money  order,  or 
check  made  out  to  the  NTIS  and  covering  total 
cost  of  the  publications  order.  NTIS  also  accepts 
charges  to  American  Express,  VISA,  or  Master 
Charge.  You  may  also  establish  an  NTIS  deposit 
account  by  contacting  them  for  this  service.  All 
inquiries  or  orders  should  be  addressed  to:  National 
Technical  Information  Service,  Springfield,  VA 
22161. 

SD  and  NTIS  order  forms  are  included  at  the 
end  of  this  publication  for  your  convenience  in 
ordering. 


4.1    NBS  PERIODICAL  SUBSCRIPTION  RATES 

Periodical  Domestic'  Foreign^ 

Journal  of  Research  of  the  National 
Bureau  of  Standards: 

Paper  covers   $16  $20 

Bound  volume  (1  volume  per  year), 

blue  buckram   (')  Q) 

DIMENSIONS/NBS:  issued  monthly        $11  $13.75 
single  copies   1.10  1.40 

NOTE — Send  order,  with  remittance,  to  Superintendent  of  Documents,  U.S. 
Government  Printing  Office,  Washington,  DC  20402. 

'  United  States  and  its  possessions. 

^  Foreign  price  includes  the  cost  of  the  pubhcation  and  postage. 

^  Prices  of  the  bound  volumes  vary.  The  Superintendent  of  Documents  will  furnish 
prices  on  request. 
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4.2  PRICES  FOR  NONPERIODICALS 

Prices  are  subject  to  change  without  notice,  and 
the  prices  charged  on  your  order  will  be  those  in 
effect  as  of  the  date  your  order  is  processed.  Except 
for  the  Federal  Information  Processing  Standards 
Series  (FIPS)  and  the  National  Bureau  of  Standards 
Interagency  Reports  (NBSIR's),  which  are  only 
available  by  purchase  from  the  National  Technical 
Information  Service,  Springfield,  VA  22161,  publi- 
cations may  be  ordered  from  the  Superintendent  of 
Documents,  U.S.  Government  Printing  Office.  SD 
order  forms  are  included  at  the  end  of  this  publica- 
tion. 

For  availability  and  price  of  Patents  see  section  4. 

Your  nearest  depository  library  may  still  have  a 
copy  of  out-of-print  NBS  publications.  (See  sec.  4.5.) 
Many  NBS  publications  may  be  purchased  from  the 
National  Technical  Information  Service.  (See  sec. 
4.) 

4.3  FORMER  NBS  REFERENCE  PUBLICA- 
TIONS 

Certain  NBS  publications  are  out  of  print  because 
they  have  been  replaced  or  partially  replaced  by 
material  issued  by  other  organizations.  NBS  is  able 
to  offer  the  following  information  on  some  of  these 
publications: 

Circular  410,  National  Standard  Petroleum  Oil 
Tables.  Information  in  this  Circular  has  been 
incorporated  in  the  American  Edition — ASTM 
Petroleum  Measurement  Tables  issued  as  PCN12- 
4125-10-12  by  the  American  Society  for  Testing  and 
Materials,  1916  Race  Street,  Philadelphia,  PA 
19103.  Available  at  $30,  20  percent  discount  to 
ASTM  members.  Tables  5  and  7  of  the  ASTM  Pe- 
troleum Measurement  Tables  may  also  be  pur- 
chased from  the  ASTM  in  separate  reprint  form  at 
$2.25  and  $2  per  copy,  respectively. 

Circular  438,  Static  Electricity.  The  National  Fire 
Protection  Association,  Batterymarch  Park,  Quincy, 
MA  02269,  has  issued  a  publication  by  the  same  title, 
available  from  them  as  NFPA  Publication  77,  $3.50. 

Circular  499,  Nuclear  Data.  Replaced  by  Atomic 
Data  and  Nuclear  Data  Tables,  published  by 
Academic  Press,  1 1 1  Fifth  Avenue,  New  York,  NY 
10003.  Available  bi-monthly  for  $63. 

Circular  547,  Section  1,  Precision  Laboratory 
Standards  of  Mass  Laboratory-Weights.  Information 


in  this  Circular  has  been  incorporated  in  the 
ANSI/ASTM  E  617-78,  Standard  Specification  for 
Laboratory  Weights  and  Precision  Mass  Standards 
issued  by  the  American  Society  for  Testing  and 
Materials,  1916  Race  Street,  Philadelphia,  PA 
19103,  Attn:  Sales,  for  $4. 

Circular  576,  Automotive  Antifreezes.  For  informa- 
tion on  this  subject  consult  American  National 
Standards  Institute,  1430  Broadway,  New  York, 
NY  10018. 

Circular  577  and  Supplement,  Energy  Loss  and 
Range  of  Electrons  and  Positrons.  These  have  been 
superseded  by  NASA  Special  Publication  3012, 
available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  N65- 12506,  at 
$10  hardcopy  and  $3.50  microfiche  and  N67- 14099, 
at  $6  hardcopy  and  $3.50  microfiche. 

Miscellaneous  Publication  179,  American  Standard 
Building  Code  Requirements  for  Minimum  Design 
Loads  in  Buildings  and  Other  Structures.  The 
American  National  Standards  Institute,  1430  Broad- 
way, New  York,  NY  10018,  has  issued  a  publication 
on  this  subject.  Available  from  them  as  A58. 1-1972, 
at  $9.75. 

Miscellaneous    Publication     187,    Directory  of 
Commercial   and    College   Laboratories.    A  new 
Directory  of  Testing  Laboratories,  issued  as  STP 
333D,  is  published  by  the  American  Society  for 
Testing    and    Materials,     1916    Race  Street, 
Philadelphia,  PA  19103,  at  $3.75. 

NBS  Handbook  28,  Parts  1,  2,  and  3,  Screw  Thread 
Standards.  Federal  Government  responsibility  for 
screw  thread  standards  has  been  transferred  to  the 
General  Services  Administration  (GSA).  Standards 
will  be  promulgated  by  the  GSA  as  Federal 
Standard  28.  Copies  of  Federal  Standard  H28  are 
available  from :  GSA  Specifications,  Bldg.  197, 
Washington  Navy  Yard,  Washington,  DC  20407  for 
$22.50  per  set.  Telephone:  202-472-2205.  Questions 
regarding  administration  of  the  program  should  be 
addressed  to  General  Products  Division  (FREGM), 
General  Services  Administration  (Federal  Supply 
Service),  Washington,  DC  20406.  Telephone:  703- 
557-7595. 

Handbook  30,  National  Electrical  Safety  Code  (also 
H81  and  its  Supplements  and  HI  10-1).  All  NBS  pub- 
lications on  this  subject  have  been  superseded  by 
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National  Electrical  Safety  Code,  1977  edition, 
issued  by  the  American  National  Standards 
Institute,  1430  Broadway,  New  York,  NY  10018. 
Available  from  them  as  ANSI  C2-1977,  at  $6.50. 

Handbook  46,  Code  for  Protection  Against  Lightning. 
A  United  States  of  America  Standards  Institute 
Code  for  Protection  Against  Lightning  (NFPA-78- 
1977)  is  available  from  the  American  National 
Standards  Institute,  1430  Broadway,  New  York, 
NY  10018,  at  $5.25,  as  ANSI/NFPA78-1977. 

Handbook  48,  Control  and  Removal  of  Radioactive 
Contamination  in  Laboratories.  Reprints  of  this 
Handbook  can  be  purchased  as  NCRP  Report  8  at 
$4  from  NCRP  Publications,  P.O.  Box  30175, 
Washington,  DC  20014. 

Handbook  49,  Recommendations  for  Waste  Disposal 
Phosphorus-32  and  Iodine-131  for  Medical  Users. 
Reprints  of  this  Handbook  can  be  purchased  as 
NCRP  Report  9  at  $4  from  NCRP  Publications, 
P.O.  Box  30175,  Washington,  DC  20014. 

Handbook  53,  Recommendations  for  the  Disposal  of 
Carbon-14  Wastes.  Reprints  of  this  Handbook  can 
be  purchased  as  NCRP  Report  12  at  $4  from 
NCRP  Publications,  P.O.  Box  30175,  Washington, 
DC  20014. 

Handbook  55,  Protection  Against  Betatron-Synchro- 
tron Radiations  up  to  100  Million  Electron  Volts, 
February  26,  1954  has  been  combined  with  NBS 
Handbook  97.  Available  as  NCRP  Report  51, 
Radiation  Protection  Design  Guidelines  for  0.1-100 
MeV  Particle  Accelerator  Facilities  from  NCRP 
Publications,  P.O.  Box  30175,  Washington,  DC 
20014,  at  $7. 

Handbook  58,  Radioactive  Waste  Disposal  in  the 
Ocean.  Reprints  of  this  Handbook  can  be  purchased 
as  NCRP  Report  16  at  $4  from  NCRP  Publications, 
P.O.  Box  30175,  Washington,  DC  20014. 

Handbook  59,  Permissible  Dose  from  External 
Sources  of  Ionizing  Radiations.  Reprints  of  this 
Handbook  can  be  purchased  as  NCRP  Report  39  at 
$6  from  NCRP  Publications,  P.O.  Box  30175, 
Washington,  DC  20014. 

Handbook  63,  Protection  Against  Neutron  Radiation 
up  to  30  MeV.  Reprints  of  this  Handbook  can  be 
purchased  as  NCRP  Report  38  at  $6  from  NCRP 
Publications,  P.O.  Box  30175,  Washington,  DC 
20014. 


Handbook  65,  Safe  Handling  of  Bodies  Containing 
Radioactive  Isotopes.  Reprints  of  this  Handbook  can 
be  purchased  as  NCRP  Report  37  at  $6  from 
NCRP  Publications,  P.O.  Box  30175,  Washington, 
DC  20014. 

Handbook  69,  Maximum  Permissible  Body  Burdens 
and  Maximum  Permissible  Concentrations  of 
Radionuclides  in  Air  and  in  Water  for  Occupational 
Exposure.  Reprints  of  this  Handbook  can  be 
purchased  as  NCRP  Report  22  at  $4  from  NCRP 
Publications,  P.O.  Box  30175,  Washington,  DC 
20014. 

Handbook  71,  Specifications  for  Dry  Cells  and 
Batteries.  Available  as  ANSI  CI 8. 1-1979  from  the 
American  National  Standards  Institute,  1430 
Broadway,  New  York,  NY  10018,  at  $6.25. 

Handbook  73,  Protection  Against  Radiations  from 
Sealed  Gamma  Sources  (Supersedes  H54).  Reprints 
of  this  Handbook  can  be  purchased  as  NCRP 
Report  40  at  $6  from  NCRP  Publications,  P.O.  Box 
30175,  Washington,  DC  20014. 

Handbook  74,  Building  Code  Requirements  for 
Reinforced  Masonry.  The  American  National 
Standards  Institute,  1430  Broadway,  New  York, 
NY  10018  has  issued  a  publication  on  this  subject. 
Available  from  them  as  ANSI/NBS  Handbook 
H74-1960  (R1970),  at  $4.50. 

Handbook  75,  Measurement  of  Absorbed  Dose  of 
Neutrons  and  of  Mixtures  of  Neutrons  and  Gamma 
Rays.  Reprints  of  this  Handbook  can  be  purchased 
as  NCRP  Report  25  at  $4  per  copy  from  NCRP 
Publications,  P.O.  Box  30175,  Washington,  DC 
20014. 

Handbook  76,  Medical  X-Ray  Protection  Up  to  Three 
Million  Volts.  Now  available  as  NCRP  33.  Purchase 
from  NCRP  Publications,  P.O.  Box  30175, 
Washington,  DC  20014,  at  $5. 

Handbook  80,  a  Manual  of  Radioactivity  Procedures. 
Reprints  of  this  Handbook  are  available  as  NCRP 
Report  58,  for  paper  copy  at  $12,  and  buckram  at 
$14.  For  more  information  write  to  NCRP  Publica- 
tions, P.O.  Box  30175,  Washington,  DC  20014. 

Handbook  81  and  Its  Supplements,  Safety  Rules  for 
the  Installation  and  Maintenance  of  Electric  Supply 
and  Communication  Lines  (also  H30  and  HI  10-1). 
All  NBS  publications  on  this  subject  have  been 
superseded  by  National  Electrical  Safety  Code, 
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1977  Edition,  issued  by  the  American  National 
Standards  Institute,  1430  Broadway,  New  York, 
NY  10018.  Available  from  them  as  ANSI  C2-1977, 
at  $6.50. 

Handbook  84,  Radiation  Quantities  and  Units. 
Reprints  of  this  Handbook  can  be  purchased  as 
ICRU  Report  33  at  $7  from  ICRU  Publications, 
P.O.  Box  30165,  Washington,  DC  20014. 

Handbook  85,  Physical  Aspects  of  Irradiation. 
Reprints  of  this  Handbook  can  be  purchased  as  ICRU 
Report  10b  at  $5.50  per  copy  from  ICRU  Publica- 
tions, P.O.  Box  30165,  Washington,  DC  20014. 

Handbook  86,  Radioactivity.  Reprints  of  this 
Handbook  can  be  purchased  as  ICRU  Report  IOC, 
Radioactivity  at  $4  from  ICRU  Publications,  P.O. 
Box  30165,  Washington,  DC  20014. 

Handbook  87,  Clinical  Dosimetry.  Information  in 
this  Handbook  has  been  incorporated  in  ICRU 
Report  23  at  $8  per  copy;  ICRU  Report  24  at  $8  per 
copy;  and  ICRU  Report  29  at  $10  per  copy  from 
ICRU  Publications,  P.O.  Box  30165,  Washington, 
DC  20014. 

Handbook  88,  Radiobiological  Dosimetry.  Reprints  of 
this  Handbook  can  be  purchased  as  ICRU  Report 
30,  Quantitative  Concepts  and  Dosimetry  in 
Radiobiology  at  $10  from  ICRU  Publications,  P.O. 
Box  30165,  Washington,  DC  20014. 

Handbook  89,  Methods  of  Evaluating  Radiological 
Equipment  and  Materials.  Reprints  of  this 
Handbook  can  be  purchased  as  ICRU  Report  lOF 
at  $3  from  ICRU  Publications,  P.O.  Box  30165, 
Washington,  pC  20014. 

Handbook  96,  Inspection  of  Processed  Photographic 
Record  Films  for  Aging  Blemishes.  Reprints  of  this 
Handbook  can  be  purchased  as  PH  1.28-1976  at 
$5.50  from  the  American  National  Standards 
Institute,  1430  Broadway,  New  York,  NY  10018. 

Handbook  97,  Shielding  for  High-Energy  Electron 
Accelerator  Installations.  July  1,  1964,  has  been 
combined  with  NBS  Handbook  55.  Available  as 
NCRP  Report  51,  Radiation  Protection  Design 
Guidelines  for  0.1-100  MeV  Particle  Accelerator 
Facilities  from  NCRP  Publications,  P.O.  Box 
30175,  Washington,  DC  20014,  at  $7. 

Handbook  102,  ASTM  Metric  Practice  Guide. 
Available   as   ANSI/ASTM   E380-76   from  the 


American  National  Standards  Institute,  1430 
Broadway,  New  York,  NY  10018,  at  $4. 

Handbook  110-1,  National  Electrical  Safety  Code. 
Part  1.  Rules  for  Installation  and  Maintenance  of 
Electric  Supply  and  Communication  Lines  (also 
H30  and  H81  and  its  Supplements).  All  NBS  publi- 
cations on  this  subject  have  been  superseded  by 
National  Electrical  Safety  Code,  1977  Edition, 
issued  by  the  American  National  Standards 
Institute,  1430  Broadway,  New  York,  NY  10018. 
Available  from  them  as  ANSI  C2-1977  at  $6.50. 

Technical  Note  938,  Recommended  Practice  for  the 
Use  of  Metric  (SI)  Units  in  Building  Design  and 
Construction,  has  been  superseded  by  ASTM  E621- 
78,  Standard  Practice  of  the  Use  of  Metric  (SI) 
Units  in  Building  Design  and  Construction.  It  is 
available  from  the  American  Society  for  Testing 
and  Materials,  1916  Race  Street,  Philadelphia,  PA 
19103,  at  $5. 

4.4    ANNOUNCEMENTS  OF  NBS  PUBLICA- 
TIONS 

The  National  Bureau  of  Standards  and  the 
agencies  mentioned  below  regularly  announce  NBS 
publications: 

DIMENSIONS/NBS.  In  addition  to  publishing 
technical  news  of  the  Bureau,  this  magazine 
announces  selected  new  papers  published  in  the 
various  NBS  series.  See  section  4.1  for  subscription 
information. 

NBS  Journal  of  Research.  The  Journal  carries  a 
listing  of  all  NBS  Publications  as  issued.  See  section 
4. 1  for  subscription  information. 

NBS  Publications  Newsletter.  This  newsletter  is 
issued  approximately  six  times  a  year.  It  presents 
full  citations,  including  abstracts  and  availability  in- 
formation, for  NBS  papers  published  during  the 
report  period.  Its  primary  audience  includes  librari- 
ans, documentalists,  and  science  information 
specialists.  However,  other  NBS  audiences  also  find 
it  useful  as  a  guide  to  new  NBS  publications. 

Contact:  Editor,  NBS  Publications  Newsletter, 
Technical  Information  and  Publications  Division, 
National  Bureau  of  Standards,  Washington,  DC 
20234. 

Monthly  Catalog  of  United  States  Government  Publi- 
cations.    Issued    by    the    Superintendent  of 
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Documents,  U.S.  Government  Printing  Office, 
Washington,  DC  20402.  Annual  subscription,  with 
consoHdated  annual  index,  $80;  $100  foreign. 

Selected  List  of  U.S.  Government  Publications.  Issued 
monthly  by  the  Superintendent  of  Documents. 
Each  list  is  arranged  by  subject,  with  annotations, 
prices,  and  order  form.  May  be  obtained  free  from 
the  U.S.  Government  Printing  Office, 
Superintendent  of  Documents,  Mail  List  Section, 
Stop  SSOM,  Washington,  DC  20402. 

Commerce  Publications  Update.  Biweekly 
announcement  of  publications  of  the  Department  of 
Commerce.  Lists  titles  and  prices  of  National 
Bureau  of  Standards  publications,  as  well  as  those 
of  other  offices  of  the  Department  of  Commerce. 
Contact  the  Editorial  Policy  and  Review  Division, 
Office  of  Publications,  U.S.  Department  of 
Commerce,  Washington,  DC  20230,  for  information 
on  how  to  receive  this  listing. 

NBS  Catalogs  of  NBS  Publications.  These  catalogs 
list  all  NBS  publications  through  December  31, 
1980.  The  catalogs  are  available  from  the 
Superintendent  of  Documents,  U.S.  Government 
Printing  Office,  Washington,  DC  20402,  unless 
otherwise  stated,  or  may  be  consulted  in  a  library 
which  maintains  sets  of  National  Bureau  of 
Standards  publications. 

Circular   460:    Publications   of  the   National    Bureau  of 


Standards  1901  to  June  30,  1947,  375  pages  including 
subject  and  author  indexes.  Brief  abstracts  are  included  for 
the  period  January  1,  1941  to  June  30,  1947   ♦ 

Supplement  to  Circular  460:  Publications  of  the  National 
Bureau  of  Standards,  July  1,  1947  to  June  30,  1957.  373 
pages  including  subject  and  author  indexes   ♦ 

Miscellaneous  Publication  240:  Publications  of  the  National 
Bureau  of  Standards,  July  1,  1957  to  June  30,  1960.  First 
NBS  Catalog  to  include  titles  of  papers  published  in 
outside  journals  1950  to  1959.  391  pages  including  subject 
and  author  indexes   j|: 

Supplement  to  Miscellaneous  Publication  240:  Publications  of 
the  National  Bureau  of  Standards  published  by  NBS,  July 
1960  through  June  1966;  published  by  others,  1960  through 
1965.  740  pages  including  subject  and  author  indexes   * 

Special  Publication  305:  Publications  of  the  National  Bureau 
of  Standards,  published  by  NBS,  July  1966  through 
December  1967;  published  by  others,  1966-1967.  223  pages 
including  author  and  key  word  indexes   * 

Supplement  1  to  Special  Publication  305:  Publications  of  the 
National  Bureau  of  Standards,  1968  through  1969.  497 
pages  including  author  and  key  word  indexes    * 

Supplement  2  to  Special  Publication  305:  Publications  of  the 
National  Bureau  of  Standards,  1970.  378  pages  including 
author  and  key  word  indexes    * 


Supplement  3  to  Special  Publication  305:  Publications  of  the 
National  Bureau  of  Standards,  1971.  342  pages  including 
author  and  key  word  indexes    ♦ 

Supplement  4  to  Special  Publication  305:  Publications  of  the 
National  Bureau  of  Standards,  1972.  449  pages  including 
author  and  key  word  indexes    ♦ 

Supplement  5  to  Special  Publication  305:  Publications  of  the 
National  Bureau  of  Standards,  1973.  349  pages  including 
author  and  key  word  indexes    ♦ 

Supplement  6  to  Special  Publication  305:  Publications  of  the 
National  Bureau  of  Standards,  1974.  523  pages  including 
author  and  key  word  indexes    ♦ 

Supplement  7  to  Special  Publication  305:  Publications  of  the 
National  Bureau  of  Standards,  1975.  595  pages  including 
author  and  key  word  indexes    ♦ 

Supplement  8  to  Special  Publication  305:  Publications  of  the 
National  Bureau  of  Standards,  1976.  728  pages  including 
author  and  key  word  indexes    ♦ 

Supplement  9  to  Special  Publication  305:  Publications  of  the 
National  Bureau  of  Standards,  1977.  601  pages  including 
author  and  key  word  indexes    $8 

Supplement  10  to  Special  Publication  305:  Publications  of  the 
National  Bureau  of  Standards,  1978.  679  pages  including 
author  and  key  word  indexes    $11 

Supplement  1 1  to  Special  Publication  305:  Publications  of  the 
National  Bureau  of  Standards,  1979.  615  pages  including 
author  and  key  word  indexes    $11 

Supplement  12  to  Special  Publication  305:  Publications  of  the 
National  Bureau  of  Standards,  1980.  000  pages  including 
author  and  key  word  indexes    ♦ 

Special  Publication  535,  Catalog  of  NBS  Publications,  1966- 
1976.  Volumes  1  (2  parts)  and  2  (2  parts).  Consolidated 


reprint  of  bibliographic  citations,  abstracts,  and'key  words 
from  NBS  SP305,  and  its  Supplements  1-8. 

SP535,  Volume  1    $23.75 

SP535,  Volume  2    $21.25 


♦Available  by  purchase  from  the  National  Technical  Information 
Service,  Springfield,  Va  22161. 

4.5    DEPOSITORY  LIBRARIES  IN  THE 
UNITED  STATES 

The    Superintendent    of    Documents,  U.S. 
Government  Printing  Office,  is  authorized  by  law 
to  furnish  Government  publications  to  designated 
depository  libraries. 

Under  Provisions  of  Title  44  of  the  United  States 
Code,  certain  libraries  are  designated  depositories 
for  Government  publications.  Through  them. 
Federal  Government  documents  are  made  available 
to  residents  of  every  State,  the  District  of 
Columbia,  Guam,  Puerto  Rico,  and  the  Virgin 
Islands.  Distribution  to  the  libraries  is  made  by  the 
Superintendent  of  Documents. 

It  is  sometimes  impossible  to  obtain  desired  publi- 
cations by  purchase  from  the  Superintendent  of 
Documents.  Stocks  may  have  been  exhausted  or  the 
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document  may  be  permanently  out  of  print.  The 
depositories  provide  a  valuable  service  by  keeping 
such  publications  permanently  available.  Every 
Government  publication  cannot  be  consulted  at  all 
depository  libraries.  Designated  Regional 
Depositories  are  required  to  receive  and  retain  one 
copy  of  all  Government  publications  made  available 
to  depository  libraries  either  in  printed  or 
microfacsimile  form.  All  other  libraries  are  allowed 
to  select  the  classes  of  publications  best  suited  to 
the  interest  of  their  particular  clientele. 

These  libraries  are  now  receiving  selected  publica- 
tion series  of  the  National  Bureau  of  Standards  for 
general  reference  use.  Whether  a  given  library  has  a 
copy  of  a  particular  publication  can  be  determined 
by  inquiring  at  the  library. 

4.6    U.S.  DEPARTMENT  OF  COMMERCE 
DISTRICT  OFFICES 

U.S.  Department  of  Commerce  District  Offices 
provide  ready  access  at  the  local  level  to  the 
services  of  the  Department  of  Commerce  and  its 
reports,  publications,  statistical  statements,  and 
surveys.  Most  District  Offices  serve  as  official  sales 
agents  of  the  Superintendent  of  Documents,  U.S. 
Government  Printing  Office,  making  available  for 
purchase  locally  a  wide  range  of  Government 
business  publications.  The  reference  library 
maintained  by  each  District  Office  contains  many 
Government  and  private  publications,  periodicals, 
directories,  reports,  and  other  reference  materials. 
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5.  TITLES  AND  ABSTRACTS  OF  NBS  PUBLICATIONS,  1980 

5.1  PAPERS  FROM  THE  JOURNAL  OF  RESEARCH  OF  THE  NATIONAL 
BUREAU  OF  STANDARDS,  VOLUME  85,  JANUARY-DECEMBER  1980 


January-February  1980 

Absolute  isotopic  abundance  and  the  atomic  weight  of  a  reference 
sample  of  thallium,  L.  P.  Dunstan,  J.  W.  Gratnlich,  I.  L. 
Barnes,  and  W.  C.  Purdy,  /  Res.  Nat.  Bur.  Stand.  (U.S.).  85, 
No.  1,  1-10  (Jan.-Feb.  1980). 

Key  words:  absolute  ratios;  atomic  weight;  isotopic  abun- 
dance; reference  standard;  thallium;  thallium  chromate. 

The  accepted  atomic  weight  of  thallium  has  remained  at  a 
value  of  204.37  ±  0.03  since  1962.  At  this  level  of  uncertainty, 
however,  the  atomic  weight  becomes  a  limiting  factor  to  high 
accuracy  analysis. 

The  new  mass  spectrometric  determination  of  the  atomic 
weight  of  thallium  has  been  completed.  A  high  precision  assay 
technique  was  developed  so  that  accurately  known  quantities  of 
the  ^""ri  and  '^"^Tl  separated  isotopes  could  be  mixed  to  produce 
standards  for  calibration  of  the  mass  spectrometer.  This  assay 
technique  involved  the  gravimetric  determination  of  99.3  per- 
cent of  the  thallium  as  Tl2Cr04.  The  soluble  thallium  was  then 
aliquoted  and  determined  by  isotope  dilution  mass  spectrometry. 
Before  making  up  the  final  solutions  from  which  the  assay  and 
calibration  samples  would  be  withdrawn,  the  separated  isotopes 
were  purified  by  solvent  extraction  and  electrodeposition. 

A  tungsten  filament  surface  ionization  technique  was  devel- 
oped for  the  determination  of  precise  isotopic  abundance  meas- 
urements for  thallium.  This  technique  allowed  isotopic  analysis 
of  the  separated  isotopes,  calibration  standards,  and  a  natural 
thallium  reference  standard  with  precisions  of  better  than  0.1 
percent.  The  ^ospi/^oTi  absolute  isotopic  abundance  ratio  of  the 
reference  sample  was  found  to  be  2.38714  ±  0.00101,  yielding  an 
atomic  weight  of  204.38333  +  0.00018. 


Enthalpies  of  dilution  of  aqueous  electrolytes:  Sulfuric  acid,  hy- 
drochloric acid,  and  lithium  chloride,  Y.  C.  Wu  and  T.  F. 

Young,  J.  Res.  Nat.  Bur.  Stand.  (U.S.),  85,  No.  1,  11-17  (Jan.- 
Feb.  1980). 

Key  words:  calorimetry;  electrolytes;  enthalpy  of  dilution; 
heat;  hydrochloric  acid;  lithium  chloride;  relative  apparent 
molal  enthalpy;  relative  partial  molal  enthalpy;  sulfuric 
acid;  thermochemistry. 

Calorimetric  measurements  at  25  °C  of  the  enthalpies  of  dilu- 
tion of  aqueous  H2SO4  (0.00090  to  6.4  mol-kg"'),  LiCl  (0.026  to 
6.7  mol-kg"0.  and  HCl  (0.018  to  1.6  mol-kg"')  have  been  per- 
formed using  two  different  isothermal  calorimeters.  The  results 
of  this  work  and  that  of  three  earlier  calorimetric  investigations 
and  one  Raman  spectral  investigation  have  been  used  to  calcu- 
late values  of  the  relative  apparent  molal  enthalpies,  and  relative 
partial  molal  enthalpies  for  these  electrolytes. 

Standardization  of  Iridium-192  gamma-ray  sources  in  terms  of 
exposure,  T.  P.  Loftus,  J.  Res.  Nat.  Bur.  Stand.  (U.S.),  85,  No. 
1,  19-25  (Jan.-Feb.  1980). 

Key  words:  exposure  standard;  iridium-192  seeds;  NBS 
standard  graphite  chambers;  open-air  geometry;  reentrant 
chamber. 


The  various  NBS  publicationb  series  arc  grouped  under  subheadings  within  this  section. 
If  a  particular  publications  series  is  sought,  consult  the  table  of  contents  or  the  edge  index 
on  the  back  cover. 


Iridium-192,  in  the  form  of  small  platinum-  or  stainless-steel- 
clad  seeds,  is  used  for  radiation  therapy.  Standardization  of  this 
radionuclide,  for  the  quantity  of  exposure  was  carried  out  by 
measuring  groups  of  seeds  in  an  open-air  geometry,  using  the 
NBS  standard  graphite  cavity  ionization  chambers,  and  transfer- 
ring the  exposure  data  to  a  re-entrant  ionization  chamber. 

Tables  are  provided  from  which  the  corrections  for  the 
graphite  chamber  have  been  calculated  along  with  corrections 
for  room  scattering. 

Radiographs  of  the  source  arrays  are  shown  and  details  of  the 
re-entrant  chamber  source  measurements  and  construction  are 
provided. 

As  assessment  of  the  errors  involved  in  establishing  this  stand- 
ard leads  to  a  statement  of  2  percent  for  the  overall  uncertainty 
in  the  calibration  of  an  iridium  seed  for  the  quantity  exposure. 

A  practical  test  of  the  air  density  equation  in  standards  laborato- 
ries at  differing  altitude,  R.  M.  Schoonover,  R.  S.  Davis,  R. 
G.  Driver,  and  V.  E.  Bower,  J.  Res.  Nat.  Bur.  Stand.  (U.S.), 
85,  No.  1,  27-38  (Jan.-Feb.  1980). 

Key  words:  air  density  equation;  buoyancy  correction; 
double  substitution  weighing;  uncertainty  in  weighing. 

A  number  of  weighings  of  kilogram  artifacts  have  been  com- 
pleted at  sites  of  differing  altitude.  The  artifacts  and  altitude 
difference  were  chosen  to  amplify  the  role  of  the  necessary 
buoyancy  corrections  and  thereby  to  uncover  systematic  errors 
in  those  corrections  as  they  are  usually  applied.  Small  systemat- 
ic effects  were  discovered  but  these  are  not  explainable  by 
buoyancy  errors.  Rather,  we  suggest  their  source  is  a  lack  of 
thermal  equilibrium  between  the  artifacts  and  the  balance  cham- 
ber. 

March-April  1980 

Pseudo-oxocarbons.  Synthesis  of  2,1,3-bis-,  and  1,2,3-tris  (dicyan- 
omethylene)  croconate  salts.  New  bond-delocalized  dianions, 
"Croconate  Violet"  and  "Croconate  Blue",  A.  J.  Fatiadi,  /. 
Res.  Nat.  Bur  Stand  (U.S.),  85,  No.  2,  73-86  (Mar.-Apr. 
1980). 

Key  words:  acid;  aromatic;  bond-delocalized;  croconic; 
dianion;  malononitrile;  nonbenzenoid;  oxocarbon;  salt;  syn- 
thesis. 

Synthesis  and  characterization  of  new  bond-delocalized  dian- 
ions, e.g.,  2,1,3-bis-,  l,2,3-tris(dicyanomethylene)  croconate  salts 
have  been  described.  The  dianions  reported  represent  a  new 
class  of  aromatic,  nonbenzenoid  compounds,  named  pseudo-oxo- 
carbons. A  study  of  their  physical,  analytical  and  chemical 
properties  offer  a  new  direction  in  the  chemistry  of  oxocarbons. 

New  bond-delocalized  dianions:  The  crystal  structure  of  1,3-bis 
(dicyanomethylene)  croconate  salt  (CiiN403K2-2H20),  V.  L. 
Himes,  A.  D.  Mighell,  C.  R.  Hubbard,  and  A.  J.  Fatiadi,  /. 
Res.  Nat.  Bur.  Stand.  (U.S.),  85,  No.  2,  87-97  (Mar.-Apr. 
1980). 

Key  words:  bond  delocalized  dianion;  oxocarbon;  single- 
crystal;  structure  refinement;  x-ray  diffraction. 

CiiN403K2-2H20  crystallizes  in  the  triclinic  space  group  PI 
with  0  =  8.568(2),  i  =  9.105(4),  c  =  9. 8 18(4) A,  a  =  103.61(3), 

=  107.63(3),  y  =  101.58(3)°;  Z  =  2,  pcaic  =  1.716, 
pobs  —  1.72(2)g  cm"^  (flotation).  The  structure  was  solved  by 
direct  methods  and  was  refined  by  full-matrix  least-squares  pro- 
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cedures  to  a  final  R  of  0.074  for  1989  observed  reflections.  The 
five-membered  ring  is  planar  and  pentagonal.  The  two 
=  C(CN)2  groups  define  separate  planes  which  form  angles  of 
3.36  and  6.30°  with  the  plane  of  the  five-membered  ring.  The 
dianions  form  stacks  along  the  a-axis.  In  a  given  stack,  there  is 
an  alternating  sequence  of  perpendicular  distances  (3.32,  3.42A) 
between  the  planes  defined  by  the  ring  atoms. 

Radial  distribution  studies  under  highly  constrained  conditions,  R. 

G.  Munro,  /  Res.  Nat.  Bur  Stand.  (U.S.).  85,  No.  2,  99-108 
(Mar.-Apr.  1980). 

Key  words:  diamond  pressure  cell;  radial  distribution  func- 
tions; truncation  error. 

The  consequences  of  limited  scattering  data  are  considered 
for  the  determination  of  radial  distribution  functions.  Such  con- 
siderations are  important,  e.g.,  when  substances  are  held  at  ex- 
treme pressure  in  a  pressure  vessel  like  the  diamond  anvil  cell. 
By  means  of  formal  relations,  alternatives  to  the  direct  Fourier 
inversion  of  the  scattering  data  are  considered,  but  it  is  found 
that  they  do  not  usefully  circumvent  the  problems  resulting 
from  the  truncation  of  data.  Using  an  ideal  sejt  of  data,  five 
numerical  procedures  for  inverting  the  data  are  compared  as  a 
function  of  the  degree  of  data  limitation.  An  extended-integral 
method  is  found  to  be  the  most  reliable. 

High  temperature  elastic  constants  and  the  evaluation  of  effective 
pair  potentials,  R.  D.  Mountain  and  D.  C.  Knauss,  /  Res. 
Nat.  Bur.  Stand.  (U.S).  85,  No.  2,  109-112  (Mar.-Apr.  1980). 

Key  words:  aluminum;  anharmonic  effects;  effective  poten- 
tials for  metals;  elastic  constants;  fluctuations;  high  tempera- 
ture properties;  Monte  Carlo  simulations. 

It  is  shown  by  example  that  the  predicted  temperature  de- 
pendence of  the  elastic  constants  is  a  useful  measure  of  the 
ability  of  an  effective  pair  potential  to  estimate  the  high  tem- 
perature thermal  properties  of  a  metal.  Our  example  is  based  on 
a  model  pair  potential  constructed  for  aluminum.  This  potential 
predicts  the  low  temperature  elastic  constants  and  phonon  dis- 
persion relations  with  good  accuracy  (±  a  few  percent).  The 
high  temperature  elastic  constants  for  this  model  potential  are 
determined  using  the  Monte  Carlo  method  and  are  found  to  be 
approximately  independent  of  temperature.  Since  the  elastic 
constants  of  aluminum  are  strongly  decreasing  functions  of  tem- 
perature, this  potential  is  seen  to  be  a  poor  one  for  determining 
the  properties  of  aluminum.  We  conclude  that  the  temperature 
dependence  of  the  elastic  constants  is  a  useful  further  test  of 
pair  potentials  which  satisfy  the  low  temperature  tests  currently 
employed. 

May-June  1980 

The  electrochemical  equivalent  of  pure  silver — A  value  of  the 
Faraday,  V.  E.  Bower  and  R.  S.  Davis,  /  Res.  Nat.  Bur 
Stand  (U.S),  85,  No.  3,  175-191  (May-June  1980). 

Key  words:  coulometry;  electrochemical  equivalent;  elec- 
trochemistry; Faraday;  fundamental  constants;  silver. 

Oxygen-free  high-purity  samples  were  used  in  a  precise  deter- 
mination of  the  electrochemical  equivalent  of  silver.  A  compre- 
hensive mass  spectrometric  analysis  for  impurities  was  per- 
formed. Our  value  agrees  well  with  prior  measurements  of  the 
same  quantity  at  the  National  Bureau  of  Standards  (NBS)  by 
Craig  and  coworkers.  We  find  the  electrochemical  equivalent  of 
pure  silver  to  be  1.1179648  mg  C"Vss-  Attached  to  this  figure  is 
an  uncertainty  whose  random  component  (standard  deviation  of 
the  mean  of  8  determinations)  is  9.5  X  10"'  mg  C~'  (0.85  ppm). 
The  root-sum-square  of  systematic  uncertainties  of  known  origin 
is  1.07  X  10" «  mg  C"'  (0.96  ppm).  The  above  value  for  the 
electrochemical  equivalent  of  silver  leads  us  to  calculate  the 
Faraday  to  be:  F  =  96486.33(24)/4ivBs-s-mor '  (2.5  ppm). 


A  microcalorimeter  for  measuring  self-discharge  of  pacemakers 
and  pacemaker  power  cells,  E.  J.  Prosen  and  J.  C.  Colbert,  J. 
Res.  Nat.  Bur  Stand  (U.S.),  85,  No.  3,  193-203  (May-June 
1980). 

Key  words:  battery;  microcalorimeter;  pacemaker;  power 
cell;  self-discharge. 

The  self-discharge  heat  losses  of  cardiac  pacemaker  power 
cells  and  pacemakers  were  investigated  by  microcalorimetry. 
Results  were  obtained  with  small  alkaline,  mercury  and  lithium- 
iodine  batteries  under  opencircuit  and  external  load  conditions 
to  monitor  their  heat  loss  characteristics  and  to  gather  informa- 
tion on  the  self-discharge  mechanism.  Results  obtained  with 
"complete  pacemakers"  are  also  reported. 

Dixanthylurea  (N,N'-di-9H-Xanthen-9-ylurea),  C.  R.  Hubbard,  A. 
D.  Mighell,  and  A.  J.  Fatiadi,  J.  Res.  Nat.  Bur  Stand.  (U.S.), 
85,  No.  3,  205-210  (May-June  1980). 

Key  words:  crystal  structure;  molecular  structure;  single 
crystal  x-ray  diffraction;  standard  test;  urea  complex;  urea 
in  sera. 

C27H20N2O3,  MW  =  420,  orthorhombic,  Pbc2i,  a  =  4.686(2), 
b  =  16.784(8),  c  =  25.924(10)A,  V  =  2039A^  A„bs  =  1.37  g  cm"' 
(flotation),  dcaic  =  1.369  g  cm"^  Z  =  4.  The  structure  has  been 
determined  by  direct  methods  and  refined  to  R  =  0.045  based 
on  1419  independent  reflections.  No  crystallographic  symmetry 
element  is  present  in  the  dixanthylurea  molecule.  In  fact,  the 
molecule  is  considerably  distorted  from  any  possible  mirror 
symmetry.  The  molecules  are  hydrogen  bonded  in  an  infinite 
chain  along  the  a-axis.  The  compound  is  of  interest  because  of 
its  role  in  the  analytical  determination  of  urea. 

A  low-noise  potentiostat  for  the  study  of  small  amplitude  signals 
in  electrochemistry,  R.  W.  Shideler  and  U.  Bertocci,  /.  Res. 
Nat.  Bur  Stand  (U.S),  85,  No.  3,  211-217  (May-June  1980). 

Key  words:  electrochemical  measurements;  galvanostat;  im- 
pedance measurements;  noise;  potentiostat. 

A  low-noise  potentiostat,  developed  and  built  at  NBS,  is  de- 
scribed. The  instrument,  which  has  built-in  an  ac  current  ampli- 
fier, is  particularly  suited  for  detecting  small  current  fluctuations 
in  the  frequency  range  between  0.1  and  2000  Hz.  The  noise  in 
the  dc  control  voltage  is  of  the  order  of  2.5  X  10"'  VA/Hz,  and 
the  instability  of  the  ac  amplifier  corresponds  to  a  signal  of  3  X 
10""  A/V^Hz.  The  performance  characteristics  of  the  instru- 
ment are  fully  described  as  well  as  its  use  in  impedance  meas- 
urements by  means  of  a  swept  frequency  signal.  The  instrument 
can  also  be  used  as  a  galvanostat. 

In-tank  measurement  of  solution  density,  F.  E.  Jones,  R.  M. 
Schoonover,  and  J.  F.  Houser,  J.  Res.  Nat.  Bur  Stand.  (U.S.), 
85,  No.  3,  219-221  (May-June  1980). 

Key  words:  accountability  tanks;  differential  pressure;  in- 
tank'  density  determination;  nuclear  process  solutions;  solu- 
tion density. 

This  paper  presents  the  results  of  an  experiment  which  estab- 
lished the  feasibility  of  in-tank  determination  of  the  density  of 
nuclear  process  solutions  in  the  field  with  a  precision  competi- 
tive with  the  precision  claimed  for  laboratory  determinations  of 
the  density  of  samples  taken  from  a  tank.  The  in-tank  determina- 
tion is  made  by  inferring  the  density  from  the  differential  pres- 
sure measured  between  two  probes  immersed  at  different 
heights  in  the  tank.  The  differential  pressure  was  measured 
using  a  null-operated  quartz  bourdon  type  electromanometer. 
The  work  provided  a  calibration  factor,  with  a  precision  (esti- 
mate of  the  relative  standard  deviation  of  the  mean)  of  2.2  parts 
in  10,000,  which  can  be  used  to  infer  density  from  differential 
pressure  measurements  in  the  particular  accountability  tank.  The 
technique  eliminates  one  error  in  the  laboratory  determination 


10 


of  density  and  minimizes  another.  It  also  can  be  used  to  indicate 
the  homogeneity  of  the  tank  solution  and  thus  determine  when  a 
sample  should  be  taken  for  determination  of  the  concentration 
of  nuclear  material  in  the  solution. 

Response  of  smoke  detectors  to  monodisperse  aerosols,  G.  W. 

Mulholland  and  B.  Y.  H.  Liu,  J.  Res.  Nat.  Bur.  Stand.  (U.S.). 
85,  No.  3,  223-238  (May-June  1980). 

Key  words:  aerosol  generators;  aerosols;  detector  sensitiv- 
ity; fire  detectors;  ionization  detectors;  light  scattering  de- 
tectors; monodisperse  aerosols;  particle  size;  photo-electric 
detectors;  smoke  detectors. 

The  response  of  three  light  scattering  smoke  detectors  (photo- 
electric detectors)  and  three  ionization  smoke  detectors  were 
determined  as  a  function  of  particle  size  and  concentration  for 
nearly  monodisperse  dioctyl  phthalate  aerosol(cr<,  =  1.25).  The 
range  in  particle  diameter  was  about  25  to  1(0.05  to  1.3  fim) 
while  the  range  in  concentration  was  about  two  orders  of  mag- 
nitude (2  X  10*  to  3  X  10^  particles/cm^.  Detailed  descriptions 
of  the  aerosol  generation  system  and  the  smoke  detector  test 
chamber  are  given.  The  responses  of  the  ionization  detectors 
were  found  to  have  a  nearly  linear  dependence  on  particle  size 
as  predicted  by  Hosemann's  theory.  The  ionization  detectors 
responded  to  the  smallest  particles  generated.  The  light  scatter- 
ing detectors  did  not  respond  to  particles  with  diameters  of  0. 1 
jim  or  less  and  were  found  to  have  a  strong  dependence  on 
particle  size,  the  fourth  to  fifth  power  of  particle  diameter,  for 
particle  sizes  less  than  0.5  jam.  It  was  found  that  ionization 
detectors  generally  had  a  higher  response  than  the  light  scatter- 
ing detectors  to  particles  smaller  than  0.3  fim,  which  size  range 
is  typical  of  flaming  combustion,  and  that  the  light  scattering 
detectors  had  a  higher  response  to  particles  larger  than  0.3  fim, 
which  size  range  is  typical  of  smoldering  combustion. 

July-August  1980 

A  proposed  coil  system  for  the  improved  realization  of  the  abso- 
lute ampere,  P.  T.  Olsen,  W.  D.  Phillips,  and  E.  R.  Williams, 
J.  Res.  Nat.  Bur.  Stand.  (U.S.).  85,  No.  4,  257-272  (July-Aug. 
1980). 

Key  words:  absolute  ampere;  current  balance;  magnetic 
force;  radial  magnetic  field;  superconducting  coils. 

In  order  to  resolve  the  discrepancies  which  presently  exist 
between  the  directly  measured  values  of  the  absolute  or  SI 
ampere  and  the  calculated  values  obtained  indirectly  from  other 
fundamental  physical  constant  determinations,  one  must  design 
an  absolute  ampere  experiment  which  will  produce  a  result  with 
an  uncertainty  of  one  half  part  per  million  or  less.  A  new 
approach  recently  proposed  by  Kibble  promises  such  sub-ppm 
accuracy.  Presented  here  is  the  design  and  evaluation  of  a  coil 
system  which  will  fulfill  the  requirements  of  this  new  approach. 

The  polymer  in  a  cone — A  model  for  the  surface  free  energy  of 
polymer  crystal  with  emergent  cilia,  C.  M.  Guttman,  E.  A. 
DiMarzio,  and  J.  D.  Hoffman,  /  Res.  Nat.  Bur.  Stand.  (U.S.). 
85,  No.  4,  273-282  (July-Aug.  1980). 

Key  words:  constrained  polymer;  polymer;  polymer  in  a 
cone;  polymer  interference;  small  polymer  crystal;  surface 
free  energy. 

A  model  is  proposed  to  estimate  the  surface  free  energy  of  a 
small  polymer  crystal  with  numerous  emergent  cilia.  For  such  a 
model  the  partition  function  of  a  polymer  constrained  to  remain 
in  a  cone  is  computed.  The  partition  function  of  the  polymer  in 
a  cone  is  found  to  behave  similarly  to  the  polymer  in  a  wedge 
discussed  by  Lauritzen  and  DiMarzio.  The  estimated  end  sur- 
face free  energy  per  unit  area  for  the  small  extended  chain 
crystal  is  found  to  increase  with  increasing  area,  implying  the 
presence  of  cumulative  surface  stress  in  such  crystals.  The 


forces  between  the  cilia  are  reduced  if  folds  are  inserted  in  the 
surface. 

Representation  of  long-time  creep  in  a  pure-gum  rubber  vulcani- 
zate,  L.  A.  Wood,  /  Res.  Nat.  Bur.  Stand.  (U.S.).  85,  No.  4, 
283-293  (July-Aug.  1980). 

Key  words:  rubber,  creep  of;  rubber,  long-time  creep  of; 
rubber,  mechanical  properties  of;  rubber,  relaxation  of; 
rubber;  time  effects  in. 

Creep  may  be  expressed  as  AE/E\  =  A  log  t  +  B(t—  1)  where 
A£  is  the  increase  of  elongation  above  E\  the  one-minute  value, 
during  the  time  t.  The  initial  slope  of  a  plot  of  /SE/E\  against 
log  t  \^  A,  a.  measure  of  physical  creep.  The  limit  of  the  final 
slope  of  a  plot  of  hE/E\  against  (?— 1)  is  B.  a  measure  of 
chemical  creep.  The  validity  of  the  equation  is  determined  by 
the  linearity  of  a  plot  of  (A£/£i  —A  log  f)  against  (t—  1)  after  A 
has  been  determined  by  the  first  plot.  B  is  obtained  as  the  slope. 
The  equation  is  almost  always  valid  and  simultaneous  equations 
can  be  used  to  determine  A  and  B  from  only  three  observations, 
if  desired.  A,  usually  between  1  and  10  percent/unit  log  t,  is 
strongly  dependent  on  cross-linking  and  nearly  independent  of 
temperature.  B,  ranging  from  0.1  X  10"*  to  10,000  X  10"*  per- 
cent/min  is  nearly  independent  of  cross-linking  and  strongly 
dependent  on  temperature  and  specimen  thickness.  With  an  acti- 
vation energy  of  84-125  kJ  (mol)"'  (20-30  kcal  (mol)">)  it  prob- 
ably reflects  oxidative  degradation  of  the  network,  often  initiat- 
ed by  ozone.  The  appearance  time  at  which  the  creep  is  first 
observed  to  exceed  A  log  t  can  be  taken  as  equal  to  5"'.  At 
high  temperatures  B  is  drastically  increased  with  a  correspond- 
ing strong  reduction  in  appearance  time.  Creep  in  excess  of  that 
given  by  the  equation  is  sometimes  observed  during  a  period 
immediately  before  rupture. 

Design  aspects  of  Scheffe's  calibration  theory  using  linear  splines, 
C.  H.  Spiegelman  and  W.  J.  Studden,  /  Res.  Nat.  Bur.  Stand. 
(U.S.).  85,  No.  4,  295-304  (July-Aug.  1980). 

Key  words:  calibration  curve;  experiments;  finite  elements; 
Scheffe,  design;  spline;  volume. 

The  measurement  process  uncertainty  is  propagated  through 
the  use  of  a  calibration  curve.  The  magnitude  and  direction  of 
this  uncertainty  depends  on  the  choice  of  the  controllable  vari- 
able in  producing  the  calibration  curve;  in  other  words,  the 
design  of  the  calibration  experiment.  In  this  paper  this  design  is 
discussed  in  the  context  of  Scheffe's  approach  to  the  uncertain- 
ties of  a  calibration  curve  and  in  particular  for  the  case  in  which 
the  calibration  curve  is  a  linear  spline.  A  class  of  appropriate 
designs  is  given,  which  depend  on  the  location  of  the  knots  and 
the  slopes  of  the  segments.  One  of  these  designs  is  quickly 
calculable  and  can  be  found  without  a  computer.  Based  on  these 
results,  a  design  approach  is  suggested  for  the  case  in  which  the 
knots  are  not  known  exactly. 

September-October  1980 

A  simple  gravimetric  method  to  determine  barometer  corrections, 

R.  M.  Schoonover,  J.  Res.  Nat.  Bur.  Stand.  (U.S.),  85,  No.  5, 
341-346  (Sept.-Oct.  1980). 

Key  words:  air  density;  air  density  equation;  barometer 
calibration;  barometric  pressure;  displacement  volume;  gra- 
vimetric method;  mass  artifacts;  weighing. 

Presented  here  is  a  gravimetric  method  to  calibrate  barom- 
eters. The  difference  in  forces  exerted  on  the  pan  of  a  balance  is 
observed  for  two  well  characterized  artifacts  of  nearly  equal 
masses  but  different  volumes.  During  the  weighing,  air  tempera- 
ture and  relative  humidity  are  measured;  the  ambient  pressure  is 
then  calculated  from  an  air  density  equation.  A  barometer  cor- 
rection is  derived  and  then  compared  to  an  independent  value 
based  on  a  standard  barometer.  The  data  indicate  that  pressure 
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can  be  calculated  with  an  uncertainty  (1  S.D.)  of  not  more  than 
400  ppm  at  one  atmosphere. 

Investigation  of  epitaxy  relationships  between  Ca5(P04)30H  and 
other  calcium  ortho-phosphates,  B.  Dickens  and  L.  W.  Schroe- 
der,  J.  Res.  Nat.  Bur.  Stand.  (U.S.),  85,  No.  5,  347-362  (Sept.- 
Oct.  1980). 

Key  words:  computer  assessment;  crystal  structures;  epi- 
taxy; inter-layerings;  nonstoichiometry;  structural  consider- 
ations; twinning. 

A  procedure  for  generating  and  quantitatively  comparing  pos- 
sible cases  of  epitaxy  and  twinning  has  been  devised  and  applied 
to  the  study  of  epitaxy  between  Ca5(P04)30H  and  other  cal- 
cium orthophosphates.  For  any  two  given  lattices,  pairs  of  nets 
which  match  dimensionally  within  prescribed  limits  are  found 
and  sorted  in  order  of  increasing  mismatch.  The  crystal  struc- 
tural parameters  are  used  to  generate  and  match  atomic  patterns 
corresponding  to  each  pair  of  nets.  Pattern  matching  is  done  by 
comparing  magnitudes  of  vectors  describing  the  immediate  envi- 
ronment of  each  atom  in  turn,  and  does  not  require  orienting 
the  two  patterns  relative  to  one  another.  Atomic  charges  related 
by  each  vector  are  also  considered.  Use  of  the  vector  sets 
introduces  the  limitation  that  twinning  involving  reorientation  in 
a  contact  plane  cannot  be  distinguished  from  no  reorientation 
(identity  match).  An  additional  method  which  uses  these  results 
to  match  complete  patterns  is  suggested.  The  procedure  is  gen- 
eral in  nature  and  has  been  applied  here  to  the  study  of  possible 
epitaxies  between  Ca5(P04)30H  and  Ca8H2(P04)6-5H20, 
Ca40(P04)2,  CaHP04,  CaHP04-2H20,  Ca(H2P04)2H20,  ^- 
Czai^Oih  and  Ca5(P04)2Si04.  Of  these  cases,  only  the  epitaxies 
Ca5(P04)30H/Ca8H2(P04)6-5H20  and  Ca5(P04)30H/ 
Ca40(P04)2  appear  to  have  sufficient  structural  similarity  to 
occur  in  practice. 

A  univariate  extension  of  Jensen's  inequality,  C.  H.  Spiegelman, 
J.  Res.  Nat.  Bur.  Stand.  (U.S.),  85,  No.  5,  363-366  (Sept.-Oct. 
1980). 

Key  words:  blood  lead  levels;  concave;  geometric  mean; 
Jensen's  inequality. 

The  result  in  this  paper  explains  some  of  the  qualitative  nature 
of  Jensen's  inequality.  It  is  shown  that  the  more  disperse  the 
distribution  of  a  random  variable  is,  the  smaller  is  the  expecta- 
tion of  any  concave  function  of  it.  This  result  can  be  used  to 
show  the  inadequacy  of  some  current  methods  of  reporting 
environmental  data  by  using  geometric  means,  and  it  extends 
the  result  of  I.  Billick,  D.  Shier,  and  C.  H.  Spiegelman,  where 
symmetry  of  the  error  in  environmental  measurements  is  as- 
sumed. 

The  numerical  solution  of  a  nonseparable  elliptic  partial  differen- 
tial equation  by  preconditioned  conjugate  gradients,  J.  G. 

Lewis  and  R.  G.  Rehm,  /  Res.  Nat.  Bur  Stand.  (U.S.),  85, 
No.  5,  367-390  (Sept.-Oct.  1980). 

Key  words:  conjugate  gradient  algorithm;  elliptic  partial 
differential  equations;  iterative  methods  for  linear  algebraic 
equations;  Neumann  boundary  conditions;  sparse  matrices. 

In  this  report  the  combination  of  an  iterative  technique,  the 
conjugate  gradient  algorithm,  with  a  fast  direct  method,  cyclic 
reduction,  is  used  to  solve  the  linear  algebraic  equations  result- 
ing from  discretization  of  a  nonseparable  elliptic  partial  differen- 
tial equation.  An  expository  discussion  of  the  conjugate  gradient 
and  preconditioned  conjugate  gradient  algorithms  and  of  their 
use  in  the  solution  of  partial  differential  equations  is  presented. 
New  results  extending  the  use  of  the  preconditioned  conjugate 
gradients  technique  to  singular  linear  equations  which  arise  from 
discretized  elliptic  equations  with  Neumann  boundary  condi- 
tions are  also  given.  The  algorithms  are  applied  to  solve  a 
specific  elliptic  equation  which  arises  in  the  study  of  buoyant 
convection  produced  by  a  room  fire.  A  code  was  developed  to 


implement  the  algorithms  for  this  application.  Numerical  results 
obtained  through  testing  and  use  of  the  code  are  discussed. 

Player  aggregation  in  noncooperative  games,  A.  J.  Goldman  and 
D.  R.  Shier,  /  Res.  Nat.  Bur  Stand  (U.S.),  85,  No.  5,  391-428 
(Sept.-Oct.  1980). 

Key  words:  aggregation;  equilibrium;  game  theory;  math- 
ematical economics;  noncooperative  games. 

A  condition  is  given,  under  which  subsets  of  the  players  of  a 
noncooperative  game  can  be  combined  into  "aggregate  players" 
without  changing  the  set  of  equilibrium-point  solutions  of  the 
game.  The  condition  is  that  an  individual  player's  payoff  does 
not  depend  on  the  strategy  choices  of  the  other  players  forming 
the  same  aggregate  player.  "Approximate"  versions  of  this 
result  are  also  formulated  and  proven. 

November-December  1980 

Observations  on  the  mechanisms  of  high  resistance  junction  for- 
mation in  aluminum  wire  connections,  D.  Newbury  and  S. 
Greenwald,  J.  Res.  Nat.  Bur  Stand.  (U.S.),  85,  No.  6,  429-440 
(Nov.-Dec.  1980). 

Key  words:  aluminum  wiring;  duplex  connectors;  high 
resistance  junctions;  junction  resistance;  scanning  electron 
microscopy;  x-ray  microanalysis. 

The  basic  mechanism  of  high  resistance  junction  formation  in 
duplex  connectors  wired  with  aluminum  was  investigated.  Lab- 
oratory experiments  to  simulate  loose  connections  were  made 
both  in  actual  duplex  connectors  and  in  an  experimental  appara- 
tus. Microstructural  observations  were  made  by  scanning  elec- 
tron microscopy  and  x-ray  microanalysis  of  the  structures 
formed  at  the  interfaces  between  the  circuit  components  during 
high  resistance  junction  formation.  At  the  iron  screw/aluminum 
wire  interface,  the  arcing  process  which  occurs  in  a  loose  con- 
nection causes  high  temperatures  in  excess  of  1500  °C  and 
material  transport  between  the  components.  Under  these  condi- 
tions, aluminum  and  iron  react  to  form  intermetallic  compounds 
such  as  FeaAl  and  FeALj.  The  formation  of  an  extensive  zone  of 
these  compounds  adjacent  to  the  iron-aluminum  interface  in 
duplex  connectors  was  revealed  by  electron  metallography.  In 
duplex  connectors  tested  to  glow  failure,  the  formation  of  inter- 
metallic compounds  such  as  CuAb  and  Cu2ZnAl  was  observed 
at  the  brass  plate/aluminum  wire  interface.  These  intermetallic 
compounds  have  a  resistivity  of  the  order  of  100  X  10"^  ohm- 
cm  or  higher  which  may  provide  sufficient  resistance  at  the 
current-carrying  interface  to  lead  to  significant  PR  heating 
losses  at  the  interface. 

On  the  calculation  of  critical  liquid-vapor  lines  of  binary  mix- 
tures, P.  Wielopolski,  /  Res.  Nat.  Bur.  Stand.  (U.S.),  85,  No. 
6,  441-448  (Nov.-Dec.  1980). 

Key  words:  conformal  solution  theory;  corresponding 
states;  critical  point;  gas/gas  equilibria;  mixtures;  Van  der 
Waals  one  fluid  model. 

The  critical  lines  of  binary  mixtures  of  conformal  fluids  are 
calculated  on  the  basis  of  the  one  fluid  Van  der  Waals  theory. 
The  conditions  for  the  existence  of  the  gas/gas  equilibrium  of 
the  first  and  second  type  are  shown  and  discussed.  The  analyt- 
ical expressions  for  partial  derivatives  of  Gibbs  free  energy  with 
respect  to  concentration,  up  to  the  third  order,  are  given  in  the 
appendix. 

The  enthalpy  of  solution  of  SRM  1655  (KCl)  in  H2O,  M.  V. 
Kilday,  J.  Res.  Nat.  Bur  Stand  (U.S.),  85,  No.  6,  449-465 
(Nov.-Dec.  1980). 

Key  words:  adiabatic  calorimeter;  calorimetry,  ACp,  en- 
dothermic  reaction;  enthalpy  of  dilution;  enthalpy  of  solu- 
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tion;  KCl;  SRM  1655;  standard  reference  material;  thermo- 
chemistry. 

The  value  for  the  enthalpy  of  solution  of  SRM  1655  (KCl), 
A^r(500  H2O,  298.15K)  =  (235.86  ±0.23)J-g-'  or 
(17.584  ±  0.017)kJ-moI"',  was  obtained  from  measurements  in 
an  adiabatic  calorimeter,  and  confirmed  by  measurements  in  an 
isoperibol  calorimeter. 

Enthalpy  of  solution  measurements  are  reported  in  the  tem- 
perature range  296  K  to  358  K,  at  molalities  between  0.(X)5  and 
0.18  mol-kg"',  for  various  ranges  of  particle  size  up  to  1000  fim, 
and  in  CQi-saturated  solutions.  Observations  were  also  made 
relative  to  the  hygroscopicity,  removal  of  occluded  H2O,  and 
homogeneity  of  SRM  1655.  Between  296  K  and  303  K, 
ACp  =  -(2.076  ±  0.087)  J  g-'  K'^  or  -(154.8  ±  6.4) 
J  mol" '  K  '  for  the  reaction  of  SRM  1655  in  500  H2O. 

Systematic  errors  in  an  isoperibol  solution  calorimeter  measured 
with  standard  reference  reactions,  M.  V.  Kilday,  /  Res.  Nat. 
Bur.  Stand.  (U.S.),  85,  No.  6,  467-481  (Nov.-Dec.  1980). 

Key  words:  calorimetry;  enthalpy  of  solution;  KCl;  solution 
calorimetry;  standard  reference  materials;  thermochemistry; 
tris(hydroxymethyl)aminomethane. 

Systematic  errors  in  an  isoperibol  calorimeter  of  a  widely- 
used  design,  amounting  to  about  0.5  percent  of  the  endothermic 
enthalpy  of  solution  of  SRM  1655  (KCl)  in  H2O,  were  found  to 
be  the  result  of  errors  in  heat  leak  corrections  due  to  inadequate 
stirring  and  commonly  used  calorimetric  procedures. 

Other  systematic  errors  were  found  in  measurements  of  the 
enthalpy  of  solution  of  the  exothermic  reaction  of 
tris(hydroxymethyl)aminomethane  in  aqueous  HCl  solution. 

Recommended  procedures  are  summarized. 
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5.2  PAPERS  FROM  THE  JOURNAL  OF  PHYSICAL  AND  CHEMICAL  REFERENCE 
DATA,  VOLUME  9,  JANUARY-DECEMBER  1980 


This  journal  is  published  quarterly  by  the  American  Chemical 
Society  and  the  American  Institute  of  Physics  for  the  National 
Bureau  of  Standards.  The  objective  of  the  Journal  is  to  provide 
critically  evaluated  physical  and  chemical  property  data,  fully 
documented  as  to  the  original  sources  and  the  criteria  used  for 
evaluation.  Critical  reviews  of  measurement  techniques,  whose 
aim  is  to  assess  the  accuracy  of  available  data  in  a  given  techni- 
cal area,  are  also  included.  The  principal  source  for  the  Journal 
is  the  National  Standard  Reference  Data  System  (NSRDS).  The 
Journal  is  not  intended  as  a  publication  outlet  for  original  ex- 
perimental measurements  such  as  are  normally  reported  in  the 
primary  research  literature,  nor  for  review  articles  of  a  descrip- 
tive or  primarily  theoretical  nature. 

Volume  9,  No.  1 

Energy  levels  of  magnesium,  Mg  i  through  Mg  xii,  W.  C.  Martin 
and  R.  Zalubas,  /.  Phys.  Chem.  Ref.  Data  9,  No.  1,  1-58 
(1980). 

Key  words:  atomic  energy  levels;  atomic  spectra;  electron 
configurations;  ionization  potentials;  magnesium. 

Energy  level  data  are  given  for  the  atom  and  all  positive  ions 
of  magnesium  (Z  =  12).  These  data  have  been  critically  com- 
piled, mainly  from  published  material  on  measurements  and 
analyses  of  the  optical  spectra.  We  have  derived  or  recalculated 
the  levels  for  a  number  of  the  ions.  In  addition  to  the  level 
value  in  cm" '  and  the  parity,  the  J  value  and  the  configuration 
and  term  assignments  are  listed  if  known.  Leading  percentages 
from  the  calculated  eigenvectors  are  tabulated  wherever  availa- 
ble. Ionization  energies  are  given  for  all  spectra. 

Microwave  spectra  of  molecules  of  astrophysical  interest.  XVIII. 
Formic  acid,  E.  Willemot,  D.  Dangoisse,  N.  Monnanteuil,  and 
J.  Bellet,  /.  Phys.  Chem.  Ref.  Data  9,  No.  1,  59-160  (1980). 

Key  words:  formic  acid;  interstellar  molecules;  line 
strengths;  microwave  spectra;  molecular  constants;  radioas- 
tronomy;  rotational  transitions. 

The  available  data  on  the  microwave  spectrum  of  formic  acid 
are  critically  reviewed  for  information  applicable  to  radioastron- 
omy.  Molecular  data  such  as  the  derived  rotational  constants, 
centrifugal  distortion  constants  and  electric  dipole  moment  are 
tabulated.  The  observed  rotational  transitions  are  presented  for 
the  astronomically  interesting  isotopic  forms.  Calculated  rota- 
tional transitions  up  to  300  GHz  are  presented  for  the  ground 
vibrational  state  of  H'^C'^O^^H,  H»^'^>«OD,  D'^'^O'^OH 
and  '^'*OH.  Some  observed  transitions  are  also  listed  for 
Hi2c'«0'«0H  and  H'^>«0'«OH.  Estimated  error  limits  have 
been  reported  for  all  measured  transitions. 

Refractive  index  of  alkaline  earth  halides  and  its  wavelength  and 
temperature  derivatives,  H.  H.  Li,  J.  Phys.  Chem.  Ref.  Data  9, 
No.  1,  161-290  (1980). 

Key  words:  alkaline  earth  halides;  optical  constants;  refrac- 
tive index;  temperature  coefficient  of  refractive  index. 

Available  data  on  the  refractive  index  and  its  temperature 
derivative  for  alkaline  earth  halides  were  exhaustively  surveyed, 
compiled,  and  analyzed.  The  most  probable  values  of  the  refrac- 
tive index  at  293  K  for  the  transparent  region  were  generated 
for  the  materials  for  which  experimental  data  were  sufficiently 
abundant  and  reliable.  Provisional  values  were  also  generated 
for  the  wavelength  regions  where  available  data  were  less  abun- 


dant. Reasonable  estimations  of  refractive  index  for  the  very 
scantily  measured  materials  were  made  by  incorporating  the 
dielectric  constants  and  wavelengths  of  absorption  peaks  into  a 
simplified  dispersion  equation.  It  was  found  that  of  the  twenty 
alkaline  earth  halides  only  seven,  namely,  MgF2,  CaF2,  SrF2, 
BaFz,  CaCla,  SrCh,  and  BaCb,  appear  in  the  open  literature 
with  refractive  index  measurements.  Most  of  the  available  data 
are  for  the  first  four  of  the  seven  materials.  Temperature  deriva- 
tives of  refractive  index  for  most  of  the  alkaline  earth  halides 
were  unavailable.  As  a  result,  data  analysis  on  dn/dT  was  limit- 
ed to  CaFz,  SrFa,  and  BaFz. 

Volume  9,  No.  2 

Evaluated  kinetic  and  photochemical  data  for  atmospheric  chemis- 
try, D.  L.  Baulch,  R.  A.  Cox,  R.  F.  Hampson,  Jr.,  J.  A.  Kerr, 
J.  Troe,  and  R.  T.  Watson,  /  Phys.  Chem.  Ref  Data  9,  No.  2, 
295-472  (1980). 

Key  words:  air  pollution;  atmospheric  chemistry;  chemical 
kinetics;  data  evaluation;  gas  phase;  photoabsorption  cross 
section;  photochemistry;  quantum  yield;  rate  coefficient. 

This  paper  contains  a  critical  evaluation  of  the  kinetics  and 
photochemistry  of  gas  phase  chemical  reactions  of  neutral  spe- 
cies involved  in  middle  atmosphere  chemistry  (10-55  km  alti- 
tude). The  work  has  been  carried  out  by  the  authors  under  the 
auspices  of  the  CODATA  Task  Group  on  Chemical  Kinetics. 
Data  sheets  have  been  prepared  for  148  thermal  and  photoche- 
mical reactions,  containing  summaries  of  the  available  experi- 
mental data  with  notes  giving  details  of  the  experimental  proce- 
dures. For  each  reaction  a  preferred  value  of  the  rate  coefficient 
at  298  K  is  given  together  with  a  temperature  dependency 
where  possible.  The  selection  of  the  preferred  value  is  discussed, 
and  estimates  of  the  accuracies  of  the  rate  coefficients  and 
temperature  coefficients  have  been  made  for  each  reaction.  The 
data  sheets  are  intended  to  provide  the  basic  physical  chemical 
data  needed  as  input  for  calculations  which  model  atmospheric 
chemistry.  A  table  summarizing  the  preferred  rate  data  is  pro- 
vided, together  with  an  Appendix  listing  the  available  data  on 
enthalpies  of  formation  of  the  reactant  and  product  species. 

Energy  levels  of  scandium,  Sc  I  through  Sc  XXI,  J.  Sugar  and  C. 
Corliss,  J.  Phys.  Chem.  Ref  Data  9,  No.  2,  473-512  (1980). 

Key  words:  atomic  energy  levels;  atomic  spectra;  scandium 
energy  levels. 

The  energy  levels  of  the  scandium  atom  in  all  of  its  stages  of 
ionization,  as  derived  from  the  analyses  of  atomic  spectra,  have 
been  critically  compiled.  In  cases  where  only  line  classifications 
are  reported  in  the  literature,  level  values  have  been  derived. 
Electron  configurations,  term  designations,  J-values,  experimen- 
tal g-values,  and  ionization  energies  are  included.  Calculated 
percentages  of  the  two  leading  components  of  the  eigenvectors 
of  the  levels  are  given,  where  available. 

Revised  values  of  the  osmotic  coefHcients  and  mean  activity  coef- 
ficients of  sodium  nitrate  in  water  at  25  °C,  Y.  C.  Wu  and  W. 
J.  Hamer,  J.  Phys.  Chem.  Ref  Data  9,  No.  2,  513-518  (1980). 

Key  words:  activity  coefficients;  critically  evaluated  data; 
excess  Gibbs  energy  for  electrolytes;  osmotic  coefficients; 
sodium  nitrate. 

Additional  data  on  the  freezing  point  depression  of  NaNOa 
are  taken  into  consideration  to  obtain  an  improved  data  for  the 
osmotic  and  activity  coefficients  of  this  substance. 
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A  compilation  of  kinetic  parameters  for  the  thermal  degradation 
of  n-alkane  molecules,  D.  L.  AUara  and  R.  Shaw,  J.  Phys. 
Chem.  Ref.  Data  9,  No.  3,  523-560  (1980). 

Key  words:  addition;  chemical  kinetics;  decomposition;  dis- 
proportionation;  H-transfer;  initiation;  isomerization;  n- 
alkane  pyrolysis;  rate  constants;  recombination. 

A  list  of  several  hundred  free-radical  reactions  which  occur 
during  the  low  temperature  (700-850  K)  pyrolysis  of  small  n- 
alkane  molecules  has  been  assembled  and  a  set  of  reliable,  self- 
consistent  Arrhenius  rate  parameters  has  been  assigned  on  the 
basis  of  experiment,  theory,  thermochemical  estimates  and  struc- 
tural analogy.  Rate  parameters  have  been  recommended  for  the 
following  types  of  reactions,  with  the  number  of  each  type  in 
parentheses:  initiation  (32),  recombination  (135),  disproportiona- 
tion  (108),  H-transfer  (112),  decomposition  (41),  addition  (58), 
and  isomerization  (11),  giving  a  total  of  505  reactions.  This 
compilation  is  intended  for  use  in  assembling  reaction  matrices 
in  computational  modeling  studies  of  the  thermal  reactions  of 
hydrocarbon  molecules. 

Refractive  index  of  silicon  and  germanium  and  its  wavelength  and 
temperature  derivatives,  H.  H.  Li,  J.  Phys.  Chem.  Ref.  Data  9, 
No.  3,  561-658  (1980). 

Key  words:  germanium;  optical  constants;  refractive  index; 
silicon;  temperature  coefficient  of  refractive  index. 

Refractive  index  data  for  silicon  and  germanium  were 
searched,  compiled,  and  analyzed.  Recommended  values  of  re- 
fractive index  for  the  transparent  spectral  region  were  generated 
in  the  ranges  1.2  to  14  /xm  and  100-750  K  for  silicon,  and  1.9  to 
16  /xm  and  100-550  K  for  germanium.  Generation  of  these 
values  was  based  on  a  dispersion  equation  which  best  fits  select- 
ed data  sets  covering  wide  temperature  and  wavelength  ranges. 
Temperature  derivative  of  refractive  index  was  simply  calculat- 
ed from  the  first  derivative  of  the  equation  with  respect  to 
temperature.  The  results  are  in  concordance  with  the  existing 
dn/dT  data. 

Microwave  spectra  of  molecules  of  astrophysical  interest.  XIX. 
Methyl  cyanide,  D.  Boucher,  J.  Burie,  A.  Bauer,  A.  Dubrulle, 
and  J.  Demaison,  /  Phys.  Chem.  Ref.  Data.  9,  No.  3,  659-720 
(1980). 

Key  words:  interstellar  molecules;  line  strengths;  methyl 
cyanide;  microwave  spectra;  molecular  constants;  radio  as- 
tronomy; rotational  transitions. 

The  microwave  spectrum  of  methyl  cyanide  is  critically  re- 
viewed for  information  applicable  to  radio-astronomy.  Molecu- 
lar data  such  as  the  derived  rotational  constants,  centrifugal 
distortion  parameters,  hyperfine  coupling  constants,  electric 
dipole  moment  and  molecular  structure  are  tabulated.  The  ob- 
served rotational  transitions  are  presented  for  the  astronomically 
interesting  isotopic  forms  and  the  lowest  lying  vibrational  state 
of  methyl  cyanide.  Calculated  rotational  transitions  are  present- 
ed for  the  ground  vibrational  state  of  '^Hs'^^N, 
^^Ha'^'X  '^Hs'^^N,  '^Ha'^'^N,  and  for  the  vibration- 
ally  excited  state  vs  of  '^Hs'^^'TM. 

A  review,  evaluation,  and  correlation  of  the  phase  equilibria,  heat 
of  mixing,  and  change  in  volume  on  mixing  for  liquid  mixtures 
of  methane  -|-  propane,  R.  C.  Miller,  A.  J.  Kidnay,  and  M.  J. 
Hiza,  /  Phys.  Chem.  Ref  Data  9,  No.  3,  721-734  (1980). 

Key  words:  binary  mixtures;  data  correlation;  excess  vol- 
umes; heat  of  mixing;  liquid-vapor  equilibria; 
methane  -|-  propane. 

The  available  experimental  data  for  liquid-vapor  equilibria, 
heat  of  mixing,  and  change  in  volume  on  mixing  for  the 


methane  +  propane  system  have  been  reviewed  and  where  pos- 
sible evaluated  for  consistency.  The  derived  properties  chosen 
for  analysis  and  correlation  were  liquid  mixture  excess  Gibbs 
free  energies,  Henry's  constants,  and  K  values.  Data  sets,  select- 
ed on  the  basis  of  the  consistency  tests  applied,  were  correlated 
as  a  function  of  temperature  and  composition  to  provide  inter- 
nally consistent  sets  of  property  values  suitable  for  engineering 
design  calculations. 

Saturation  states  of  heavy  water,  P.  G.  Hill  and  R.  D.  C.  Mac- 
Millan,  /  Phys.  Chem.  Ref  Data  9,  No.  3,  735-750  (1980). 

Key  words:  enthalpy  of  water;  heavy  water;  PvT;  saturation 
states;  thermodynamic  properties  of  water;  vapor  pressure; 
virial  coefficients;  water. 

A  study  has  been  made  of  the  saturation  properties  of  D2O 
from  the  triple  point  temperature  to  325  °C,  in  the  light  of 
information  on  the  saturation  properties  of  H2O.  Saturated 
liquid  volumes  have  been  determined  by  extrapolation  to  satura- 
tion pressure  of  relatively  abundant  liquid  phase  data  (corrected 
to  100%  D2O).  Saturated  liquid  enthalpy  has  been  determined 
by  extrapolation  of  liquid  phase  specific  heat  data,  and  integra- 
tion along  the  saturation  line,  allowing  for  the  compressibility 
effect.  Saturated  vapor  volumes  have  been  determined  by  use  of 
an  extended  virial  equation  formulated  for  H2O  and  corrected 
for  D2O.  Saturated  vapor  enthalpies  have  been  determined  by 
use  of  the  Clapeyron  equation,  and  compared  to  vapor  enthal- 
pies calculated  from  the  extended  virial  equation.  Saturated 
liquid  and  vapor  volumes  have  been  extrapolated  to  the  critical 
temperature  to  allow  an  inference  of  the  critical  density. 

The  solubility  of  some  sparingly  soluble  lead  salts:  An  evaluation 
of  the  solubility  in  water  and  aqueous  electrolyte  solution,  H. 

L.  Clever  and  F.  J.  Johnston,  /  Phys.  Chem.  Ref  Data  9,  No. 
3,  751-784  (1980). 

Key  words:  aqueous  solubility  of  lead  salts;  lead  carbonate; 
lead  halides;  lead  nitrate;  lead  phosphates;  lead  sulfate;  lead 
sulfide;  solubility;  solubility  product;  sparingly  soluble  lead 
salts. 

The  literature  on  the  solubility  of  sparingly  soluble  lead  salts 
in  water  and  in  aqueous  electrolyte  solution  was  reviewed. 
Solubility  data  were  compiled  and  evaluated.  Recommended 
and  tentative  values  of  the  solubilities  are  presented.  A  partial 
compilation  of  solubility  products  and  of  complex  ion  formation 
constants  are  given.  Where  possible  the  solubility  product 
values  have  been  checked  for  consistency  against  thermodynam- 
ic data  from  sources  other  than  solubility  measurements. 

Volume  9,  No.  4 

Molten  salts  data  as  reference  standards  for  density,  surface  ten- 
sion viscosity  and  electrical  conductance:  KNO3  and  NaCl,  G. 
J.  Janz,  /  Phys.  Chem.  Ref  Data  9,  No.  4,  791-830  (1980). 

Key  words:  calibration-quality  standards;  density;  electrical 
conductance;  molten  salts;  potassium  nitrate;  sodium  chlo- 
ride; surface  tension;  viscosity. 

Accuracy  estimates  for  physical  property  measurements  are 
usually  based  on  somewhat  subjective  quality  judgments,  and 
the  difficulties  encountered  in  interpreting  accuracy  statements 
in  the  literature  are  frequently  compounded  through  lack  of 
details  on  the  methods  of  measurements,  chemical  purity,  and 
related  experimental  aspects.  In  the  present  communication  we 
report  the  results  of  a  Standards  Program  initiated  in  1973  with 
participating  laboratories  in  Czechoslovakia,  German  Democrat- 
ic Republic-DDR,  Japan,  Norway,  Poland,  Rumania,  and  USA. 
Potassium  nitrate  (m.  335  °C)  and  sodium  chloride  (m.  800  °C) 
were  selected  as  the  two  reference  salts  for  the  properties: 
density,  surface  tension,  viscosity,  and  electrical  conductance. 
The  results  of  the  measurements  have  been  critically  examined. 
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and  are  reported  herewith.  It  has  been  possible  to  resolve  some 
of  the  difficulties  encountered  in  accuracy  estimates  through  this 
"round-robin"  series  of  measurements,  and  to  up-grade  some  of 
the  data-sets  to  calibration-quality  reference  standards. 

Molten  salts:  Volume  5,  Part  1 — Additional  single  and  multi- 
component  salt  systems.  Electrical  conductance,  density,  viscos- 
ity, and  surface  tension  data,  G.  J.  Janz  and  R.  P.  T.  Tomkins, 
/.  Phys.  Chem.  Ref.  Data  9,  No.  4,  831-1022  (1980). 

Key  words:  carbonates;  density;  electrical  conductance; 
hexafluoraluminates;  metaphosphates;  molten  salts;  molyb- 
dates;  sulfates;  sulfides;  surface  tension;  tungstates;  viscosity. 

Data  on  the  electrical  conductance,  density,  viscosity,  and 
surface  tension  of  more  than  ninety  additional  multi-component 
salt  systems  have  been  systematically  collected  and  evaluated. 
Results  are  given  for  mixtures  over  a  range  of  compositions  and 
temperatures.  Values  of  the  above  properties  for  some  sixty 
single  salt  systems  are  also  reported. 

Pair,  triplet,  and  total  atomic  cross  sections  (and  mass  attenuation 
coefficients)  for  1  MeV-100  GeV  photons  in  elements  Z  =  1  to 
100,  J.  H.  Hubbell,  H.  A.  Gimm,  and  I.  0\eTh0,  J.  Phys. 
Chem.  Ref.  Data  9,  No.  4,  1023-1148  (1980). 

Key  words:  attenuation  coefficient;  coherent  scattering; 
Compton  scattering;  gamma  rays;  pair  production;  photo- 
electric absorption;  photons;  triplet  production;  x  rays. 

Tables  of  photon  cross  sections  and  mass  attenuation  coeffi- 
cients for  all  elements  Z  =  1  to  100  are  given  for  photo  energies 
in  the  range  1  MeV  to  100  GeV.  The  pair  and  triplet  produc- 
tion cross  sections  take  into  account  recent  theoretical  work, 
including  atomic  form  factor  and  incoherent  scattering  function 
data,  as  well  as  extensive  new  total  attenuation  coefficient  meas- 
urements at  Mainz.  Cross  section  values  for  the  atomic  photoef- 
fect  and  coherent  and  incoherent  (Compton)  scattering  are  ex- 
plicitly listed  and  are  included  in  the  total  cross  sections  (ex- 
cluding photonuclear)  and  mass  attenuation  coefficients. 

Tables  of  molecular  vibrational  frequencies — Part  10,  T.  Shiman- 
ouchi,  H.  Matsuura,  Y.  Ogawa,  and  I.  Harada,  J.  Phys.  Chem. 
Ref.  Data  9,  No.  4,  1149-1254  (1980). 

Key  words:  force  constants;  fundamental  frequencies;  in- 
frared spectra;  normal  vibrations;  polyatomicmolecules; 
Raman  spectra;  vibrational  frequencies. 

Fundamental  vibrational  frequencies  of  94  molecular  forms  of 
23  polyatomic  chain  molecules  of  halogenoalkanes  and  halogen- 
oalkyl  ethers  consisting  of  the  CH3,  CH2,  O,  F,  CI,  Br,  and  I 
groups  are  given  as  an  extension  of  tables  of  molecular  vibra- 
tional frequencies  published  in  the  NSRDS-NBS  publication 
series  and  in  this  journal.  On  preparing  the  tables  in  this  part,  an 
approach,  similar  to  that  in  Part  9  but  different  from  that  in 
earlier  parts,  based  on  the  calculations  of  normal  vibration  fre- 
quencies was  adopted.  A  set  of  force  constants  which  explains 
all  the  frequencies  of  small  molecules  for  which  the  assignments 
had  been  established  was  obtained  and  then  the  frequencies  of 
larger  molecules  were  calculated  and  compared  with  the  fre- 
quencies observed  in  the  infrared  and  Raman  spectra.  The  tables 
provide  a  convenient  source  of  information  for  those  who  re- 
quire vibrational  energy  levels  and  related  properties  in  molecu- 
lar spectroscopy,  thermodynamics,  analytical  chemistry,  and 
other  fields  of  physics  and  chemistry. 

An  improved  representative  equation  for  the  dynamic  viscosity  of 
water  substance,  J.  T.  R.  Watson,  R.  S.  Basu,  and  J.  V. 
Sengers,  J.  Phys.  Chem.  Ref  Data  9,  No.  4,  1255-1290  (1980). 

Key  words:  correlation  length;  critical  region  equation  of 
state;  critical  viscosity  enhancement;  sjeam;  viscosity; 
water;  water  vapor. 


Experimental  evidence  for  steam  and  other  fiuids  has  demon- 
strated the  existence  of  an  anomalous  enhancement  of  the  dy- 
namic viscosity  in  the  close  vicinity  of  the  critical  point.  A  re- 
analysis  of  the  experimental  evidence  for  the  viscosity  of  steam 
indicates  that  the  observed  behavior  of  the  critical  viscosity 
enhancement  is  consistent  with  current  theoretical  predictions. 
An  interpolating  equation  for  the  dynamic  viscosity  of  water 
substance  is  presented  which  is  in  good  agreement  with  the 
experimental  viscosity  data  in  a  large  range  of  temperatures  and 
pressures.  The  equation  contains  a  smaller  number  of  coeffi- 
cients than  the  current  international  equation  for  the  viscosity  of 
water  substance  and  incorporates  the  enhancement  of  the  vis- 
cosity in  the  close  vicinity  of  the  critical  point. 

Static  dielectric  constant  of  water  and  steam,  M.  Uematsu  and  E. 
U.  Franck,  J.  Phys.  Chem.  Ref  Data  9,  No.  4,  1291-1306 
(1980). 

Key  words:  critically  evaluated  data;  critical  review;  data 
compilation;  International  Formulation;  static  dielectric 
constant;  steam;  water. 

This  paper  reviews  and  evaluates  the  experimental  works  of 
the  static  dielectric  constant  (permittivity)  of  water  and  steam 
over  the  century.  The  critically  evaluated  experimental  data  are 
represented  by  a  function  of  temperature  and  density.  This  rep- 
resentation was  carefully  examined  in  the  light  of  the  criteria  for 
smoothness  and  physical  plausibility.  As  a  result  of  this  work, 
which  was  largely  stimulated  by  the  activities  of  the  Interna- 
tional Association  for  the  Properties  of  Steam,  a  new  Interna- 
tional formulation  for  the  static  dielectric  constant  of  water  and 
steam  was  adopted.  This  formulation  covers  a  temperature 
range  from  0  to  550  °C  and  a  pressure  range  up  to  500  MPa. 

Compilation  and  evaluation  of  solubility  data  in  the  mercury  (I) 
chloride-water  system,  Y.  Marcus,  J.  Phys  Chem..  Ref.  Data  9, 
No.  4,  1307-1330  (1980). 

Key  ^vords:  compilation  of  solubility  data;  disproportiona- 
tion  of  mercury  (I);  electromotive  force  measurements; 
mercury  (I)  chloride;  solubility;  solubility  product;  standard 
electrode  potentials;  standard  thermodynamic  functions. 

The  more  than  one  dozen  papers  dealing  with  the  solubility 
of  mercury  (I)  chloride  in  water  or  in  aqueous  chloride  solu- 
tions have  been  compiled  in  the  format  set  by  the  lUPAC 
Solubility  Data  Project,  and  have  been  evaluated.  Mercury  (I) 
chloride  dissolves  in  water,  forming  the  following  species: 
Hg(OH)2,  HgCb,  HgOH+,  HgCr,  Hg2^  and  Hg20H+,  in  addi- 
tion to  H'^  and  Cl~.  In  excess  chloride  solutions  it  dissolves  to 
give,  mainly,  HgCb"  and  HgCU^.  Thus,  many  homogeneous 
equilibria  have  to  be  considered  beside  the  two  heterogeneous 
ones:  Hg2Cl2(s)  =  Hg2*^(aq)  +  2Cl-(aq)  and  Hg2^(aq)  =  Hg^ 
(aq)  -h  Hg(/).  of  which  K°so  and  (K°rY respectively,  are  the 
equilibrium  constants.  The  papers  in  which  the  total  solubility 
(sum  of  all  the  mercury  containing  aqueous  species)  and  the 
solubility  product  (derived  from  e.m.f.  data)  are  reported  do  not 
give  as  accurate  and  reliable  quantities  as  are  obtained  from  the 
appropriate  standard  electrode  potentials.  The  following  values 
are  recommended  as  valid  at  298.15  K:  log  {K°so/ 
mol=1cg-2)  =  -17.844  ±  0.017,  d  log  (/(T^o/mol^g- V 
dT=  (0.0622  ±  0.0002)-(6.0  ±  0.4)  X  lO""  (7yK-298.15), 
AG%o  =  101.86  ±0.10  kJ  mo\-\  AS°so  =- 12.7  ±  0.9  JK"" 
mol"',  A/Tso  =  98.08  ±0.18  kJ  mor\  AC°p.so  =  -0.36  ±  0.04 
JK"'  mol"'  (this  item,  tentatively),  and  cng  =  (8.4  ±  1.6)  X  10""^ 
mol  dm"  ^  (the  total  aqueous  solubility). 
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5.3  DIMENSIONS/NBS,  ARTICLE  TITLES  ONLY 


This  monthly  magazine  is  pubHshed  to  inform  scientists,  engi- 
neers, businessmen,  industry,  teachers,  students,  and  consumers 
of  the  latest  advances  in  science  and  technology,  with  primary 
emphasis  on  the  work  at  NBS. 

DIMENSIONS/NBS  highlights  and  reviews  such  issues  as 
energy  research,  fire  protection,  building  technology,  metric 
conversion,  pollution  abatement,  health  and  safety,  and  consum- 
er product  performance.  In  addition,  DIMENSIONS/NBS  re- 
ports the  results  of  Bureau  programs  in  measurement  standards 
and  techniques,  properties  of  matter  and  materials,  engineering 
standards  and  services,  instrumentation,  and  automatic  data 
processing. 

January-February  1980 

DIM/NBS  64,  No.  1,  1-24  (1980). 

Key  words:  atomic  properties;  computers;  emissions  testing; 
energy;  fundamental  constants;  gas;  grants;  marketplace; 
measurement  seminars;  photon-recoil  components;  SRM's. 

Equity  Beyond  the  Marketplace,  D.  Johnson 

Energy  Forecasting:  Improving  on  the  Crystal  Ball,  M.  Baum 

In  the  Pursuit  of  Precision,  M.  Baum 

NBS  Measurement  Seminars,  M.  Baum 

Gas  SRM's  for  Emissions  Testing  of  Heavy  Duty  Vehicles,  G. 
Porter 

Eddy  Current  Imaging  System,  B.  Fields 

Economical  and  Accurate  Method  for  Calculation  of  Atomic 

Properties,  S.  Younger 
Resolution  of  Photon-Recoil  Components  of  Visible  Spectral 

Line,  R.  Barger 
Conferences 
Publications 
News  Briefs 

March  1980 

DIM/NBS  64,  No.  2,  1-36  (1980). 

Key  words:  antifouling  coating;  communication;  gamma-ray 
measurement;  human  serum;  industrial  development;  indus- 
trial furnace;  measurement;  polarized  electrons;  secondary 
standards;  signs;  symbols. 

Signs  of  the  Times,  L.  Chen  and  B.  Plocinik 
Measurement  and  Industrial  Development  in  the  1980's,  T. 
Dillon 

The  End  of  the  Free  Ride,  G.  Porter 

Improved  X-Ray  and  Gamma-Ray  Measurements  Have  Several 

Applications,  R.  Deslattes 
NBS  Opens  New  Industrial  Furnace  Facility,  M.  Baum 
Surface  Magnetism  Studied  Using  Polarized  Electrons,  D.  T. 

Pierce 

Definitive  Measurements  of  Constituents  of  Human  Serum,  E. 

White 
Conferences 
Publications 
News  Briefs 

April  1980 


Key  words:  budget;  calibration  service;  chain  reactions; 
gamma  rays;  gas  flow  meters;  microwaves;  radio  antennas; 
trace  characterization. 

So  Near,  Yet  so  Far,  F.  McGehan 

NBS  Budget  Request,  M.  Heyman 

These  Are  Gamma  Rays  Color  Them  Blue,  M.  Baum 

New  NBS  Gas  Flow  Calibration  Service  is  Referenced  to  Mass 

Flow  Standards,  K.  Higgins 
Laser-Initiated  Chemical  Chain  Reactions,  S.  Leone 
Trace  Characterization  of  Drugs  of  Abuse,  J.  Blaha 
Conferences 
Publications 
News  Briefs 

May-June  1980 

DIM/NBS  64,  No.  4,  1-28  (1980). 

Key  words:  acoustic  emission;  additive  migration;  bond  en- 
ergies; neutrons;  nondestructive  evaluations;  nuclear  fuel; 
oyster  tissue;  SRMs;  weights  and  measures. 

Wrapping  It  Right,  G.  Porter 

Report  from  the  International  Bureau  of  Weights  and  Measures, 

L.  Barbrow 
The  Sounds  of  Failure,  M.  Baum 

NBS  and  Martin  Marietta  Develop  Program  for  Nondestructive 

Evaluations,  G.  Porter 
Bond  Energies  and  Chemical  Reactivity,  W.  Tsang 
Nuclear  Fuel  Assay  Using  Resonance  Neutrons,  R.  Schrack 
Standard  for  Lead  on  Filter  Media,  SRM 
Oyster  Tissue  Standard  Reference  Material,  SRM 
Conferences 
Publications 
News  Briefs 

July  1980 

DIM/NBS  64,  No.  5,  1-28  (1980). 

Key  words:  alternate  fuels;  data  communications;  energy; 
erosion;  instrument  landing;  measurements;  radio  frequency; 
surface  science;  tetrafluoroethylene  powder;  water  conser- 
vation. 

Some  Like  It  Very  Hot!,  G.  Porter 

Water,  Water  Everywhere.. .And  Not  a  Drop  to  Spare,  M. 

Heyman 
Happy  Landings,  F.  McGehan 

New  Surface  Science  Research  Tool  Developed  by  NBS  and 
IBM,  G.  Porter 

New  Federal  Standard  Defines  Data  Communications  Link 

Control  Procedures,  S.  Lichtenstein 
Trace  Level  Organic  Constituents  in  Alternate  Fuels,  W.  May 
Erosion  of  Brittle  Materials  by  Solid  Particle  Impact,  S.  Wie- 

derhorn 

Reflectance  Properties  of  Pressed  Tetrafluoroethylene  Powder, 

J.  Hsia 
Conferences 
Publications 
News  Briefs 

August  1980 


DIM/NBS  64,  No.  3,  1-24  (1980).  DIM/NBS  64,  No.  6,  1-24  (1980). 
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Key  words:  compact  range;  data;  daylighting;  energy;  envi- 
ronmental; shale  oil;  SRM;  weights  and  measures;  x-ray 
exams. 

Decade  of  the  Marketplace 
Are  You  a  Daylighter?,  K.  Kuo 

Chill-Cast  Stainless  Steel  Standard  Reference  Materials,  S.  Lich- 
tenstein 

New  Shale  Oil  Reference  Materials,  SRM 

Planar  Near-Field  Measurements  on  a  Compact  Range,  A. 
Repjar 

Toward  Safer  Medical  X-Ray  Exams,  J.  Motz 

XNDM:  An  Experimental  Network  Data  Manager,  S.  Kimble- 

ton 
Conferences 
Publications 
News  Briefs 

September  1980 

DIM/NBS  64,  No.  7,  1-28  (1980). 

Key  words:  awards;  computers;  didymium  glass  filters; 
energy  efficiency;  inventors;  innovation;  labels;  standards; 
sulfuric  acid;  tools. 

Honors  for  Innovation,  M.  Baum 
The  Inventor  as  Artist,  E.  Rudin 
Do  Not  Remove  This  Label,  K.  Kuo 
Voluntary  Product  Standards,  S.  Lichtenstein 
NBS   Announces   I/O   Interface   Verification   Guidance,  S. 
Radack 

Gas  Phase  Structure  of  Sulfuric  Acid,  R.  Kuczkowski 

Didymium  Glass  Filters,  SRM 

Numerical  Control  Machine  Tools,  B.  Smith 

Conferences 

Publications 

News  Briefs 

October  1980 

DIM/NBS  64,  No.  8,  1-28  (1980). 

Key  words:  automation;  computers;  electrical  wiring;  radi- 
ation exposure;  solar  absorber  coatings;  SRM's;  structural 
safety. 

A  Look  at  Federal  Office  Automation,  S.  Radack 

Safer  Practice  Makes  Perfect,  K.  Kuo 

Electrical  Wiring:  Staying  on  the  Safe  Side,  G.  Porter 

I-C  Test  Structures  for  Random  Faults,  M.  Baum 

Temperature  Reference  Materials  Available,  SRM 

Degradation  of  Solar  Absorber  Coatings,  L.  Masters 

Test  of  Radiation  Exposure  Calculation  for  Reactor  Pressure 

Vessels,  E.  McGarry 
Conferences 
Publications 
News  Briefs 

November  1980 

DIM/NBS  64,  No.  9,  1-28  (1980). 

Key  words:  Alaskan  pipeline;  atmospheric  chemistry;  bare 
electrodes;  multichannel  detectors;  nondestructive  evalua- 
tion; optical;  temperature;  trace  elements;  water. 

Putting  It  All  Together,  C.  Smith 
Testing  Without  Destruction,  H.  Berger 

Progress  Toward  A  New  Scale  of  Temperature,  J.  F.  Schooley 
New  Raman  Microprobe  with  Multichannel  Optical  Detector, 
E.  Etz 

Kinetic  Data  Base  for  Atmospheric  Chemistry,  R.  Hampson 


Breakdown  Between  Bare  Electrodes  with  an  Oil-Paper  Inter- 
face, E.  Kelley 
Optical  Nondestructive  Evaluation,  A.  Feldman 
Trace  Elements  in  Water,  SRM 
Conferences 
Publications 
News  Briefs 

December  1980 

DIM/NBS  64,  No.  10,  1-32  (1980). 

Key  words:  fire;  fluidic  sensors;  ionizing  radiation;  neutron; 
passive  solar;  radiography;  safety;  temperature;  tracealloy; 
vapor  detectors;  wood  heating. 

An  Effective  National  Program,  M.  Baum 
Southern  Exposure,  G.  Metz 
Arson  Sniffers,  E.  Rudin 

Neutron  Radiography  Used  for  Inspecting  Jet  Engines,  G. 
Porter 

"Tracealloy"  Standard  Issued,  SRM 

Activities  in  Wood-Heating  Safety,  R.  Peacock 

Fluidic  Temperature  Sensors,  T.  Negas 

Conferences 

Publications 

News  Briefs 
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5.4  MONOGRAPHS 


Major  contributions  to  the  technical  Hterature  on  various  sub- 
jects related  to  the  Bureau's  scientific  and  technical  activities. 


Monogr.  25,  Section  17.  Standard  x-ray  diffraction  powder  pat- 
terns. Section  17 — Data  for  54  substances,  M.  C.  Morris,  H.  F. 
McMurdie,  E.  H.  Evans,  B.  S.  Paretzkin,  C.  R.  Hubbard,  and 
S.  J.  Carmel,  Nat.  Bur.  Stand.  (U.S.).  Monogr.  25,  Sec.  17,  114 
pages  (Oct.  1980)  SN0O3-OO3-02253-5. 

Key  words:  crystal  structures;  lattice  constants;  powder 
patterns;  reference  intensities;  standard;  x-ray  diffraction. 

Standard  x-ray  diffraction  patterns  are  presented  for  54  sub- 
stances. The  experimental  x-ray  powder  diffraction  patterns 
were  obtained  with  an  x-ray  diffractometer.  All  d-values  were 
assigned  Miller  indices  determined  by  comparison  with  comput- 
ed interplanar  spacings  consistent  with  space  group  extinctions. 
The  densities  and  lattice  constants  were  calculated  and  the  re- 
fractive indices  were  measured  in  some  cases. 

Monogr.  166.  Evaluating  the  impact  of  securities  regulation  on 
venture  capital  markets,  J.  R.  Barth,  J.  J.  Cordes,  and  G. 
Tassey,  Nat.  Bur.  Stand.  (U.S.),  Monogr  166,  43  pages  (June 
1980)  SN003-003-02241-1. 

Key  words:  capital  asset;  capital  market;  market  model; 
pricing  model;  SEC  regulations;  venture  capital. 

A  detailed  and  analytical  assessment  is  provided  of  the  eco- 
nomic techniques  used  by  researchers  to  evaluate  the  efficiency 
of  capital  markets.  The  application  of  these  techniques  to  that 
portion  of  the  capital  market  which  supplies  venture  funds  to 
small,  technology-based  firms  is  emphasized.  The  primary  ele- 
ments of  such  analysis  are  the  "efficient  market  hypothesis"  and 
the  "capital  asset  pricing  model."  The  empirical  analogue  of  the 
latter  is  commonly  referred  to  as  the  "market  model." 

There  have  been  several  previous  reviews  of  capital  market 
theory  but  this  is  the  first  one  to  apply  these  techniques  to  a 
particular  segment  of  the  capital  market  and  the  existing  policy 
structure  affecting  its  operation.  This  policy  structure  is  the  set 
of  regulations  imposed  on  venture  capital  flows  by  the  Securi- 
ties and  Exchange  Commission.  The  important  SEC  regulations 
and  the  analytical  approaches  to  assessing  their  impacts  on  capi- 
tal market  efficiency  are  discussed.  Because  such  analysis  cannot 
be  effectively  utilized  by  policymakers  such  as  the  SEC  if  it  is 
conducted  on  an  ad  hoc  basis  or  in  isolation  of  the  decision- 
making process,  a  monitoring  system  is  described,  which  is 
based  on  the  market  model  and  which  is  designed  to  provide 
timely  and  decision-relevant  information  to  the  SEC. 
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5.5  HANDBOOKS 


Recommended  codes  of  engineering  and  industrial  practice 
(including  safety  codes)  developed  in  cooperation  with  interest- 
ed industries,  professional  organizations,  and  regulatory  bodies. 

H44,  1980  Edition.  Specifications,  tolerances,  and  other  technical 
requirements  for  weighing  and  measuring  devices,  H.  F.  Wollin, 
Ed.,  Nat.  Bur.  Stand.  (U.S.).  Handb.  44,  1980  Edition,  205 
pages  (Sept.  1980)  SN0O3-0O3-02230-6. 

Key  words:  length-measuring  devices;  liquid-measuring  de- 
vices; measures;  scales;  specifications;  taximeters;  tolerances; 
volume-measuring  devices;  weighing  devices;  weights. 

Handbook  44  was  first  published  in  1949,  having  been  preced- 
ed by  similar  handbooks  of  various  designations  and  in  several 
forms,  beginning  in  1918.  This  1980  edition  was  developed  by 
the  Committee  on  Specifications  and  Tolerances  of  the  National 
Conference  on  Weights  and  Measures,  with  the  assistance  of  the 
Office  of  Weights  and  Measures  of  the  National  Bureau  of 
Standards.  It  includes  amendments  adopted  by  the  65th  National 
Conference  on  Weights  and  Measures  during  its  annual  meeting 
in  1980.  Handbook  44  is  published  in  its  entirety  each  year 
following  the  annual  meeting  of  the  National  Conference  on 
Weights  and  Measures.  The  National  Bureau  of  Standards  has  a 
statutory  responsibility  for  "Cooperation  with  the  States  in  se- 
curing uniformity  of  weights  and  measures  laws  and  methods  of 
inspection."  In  partial  fulfillment  of  this  responsibility,  the 
Bureau  is  pleased  to  publish  these  recommendations  of  the  Na- 
tional Conference. 

HI 30,  1979  Edition.  Model  State  laws  and  regulations,  H.  F. 
Wollin,  Ed.,  Nat.  Bur.  Stand.  (U.S).  Handb.  130.  1979  Edi- 
tion. 107  pages  (Feb.  1980)  SN003-003-02 152-1. 

Key  words:  basic  weights  and  measures  law;  method  of  sale 
of  commodities;  open  dating;  packaging  and  labeling;  regis- 
tration of  servicemen;  unit  pricing;  weighmaster  law. 

This  Handbook  is  the  first  of  its  kind  produced  for  the  Na- 
tional Conference  on  Weights  and  Measures.  It  is  a  compilation 
of  the  latest  Model  State  Laws  and  Regulations  adopted  by  the 
NCWM.  The  compilation  itself  was  approved  by  the  64th  Na- 
tional Conference  on  Weights  and  Measures  in  1979  and  is 
recommended  to  the  States  for  promulgation.  Recommended 
changes  to  the  Handbook  upon  adoption  by  the  NCWM  will  be 
made  a  part  of  subsequent  annual  editions  of  this  Handbook. 

H130,  1980  Edition.  Model  State  laws  and  regulations,  H.  F. 

Wollin,  Ed.,  Nat.  Bur  Stand.  (U.S).  Handb.  130.  1980  Edi- 
tion, 102  pages  (Sept.  1980)  SN003-003-02240-3. 

Key  words:  basic  weights  &  measures  law;  method  of  sale 
of  commodities;  open  dating;  packaging  &  labeling;  registra- 
tion of  servicemen;  unit  pricing;  weighmaster  law. 

This  Handbook  compiles  the  latest  Model  State  Laws  and 
Regulations  adopted  by  the  National  Conference  on  Weights 
and  Measures.  The  compilation  itself  was  approved  by  NCWM 
in  1979,  and  the  edition  includes  amendments  adopted  at  the 
annual  meeting  in  1980.  The  Conference  recommends  the  com- 
pilation to  the  States  for  promulgation. 

H131.  Using  ANS  FORTRAN,  G.  E.  Lyon,  Ed.,  Nat.  Bur 
Stand  (U.S.).  Handb.  131.  106  pages  (Mar.  1980)  SN003-003- 
02165-2. 

Key  words:  ANS  FORTRAN;  FORTRAN  77;  standard 
programming  language;  transferability. 


This  FORTRAN  volume  presents,  in  order:  a  set  of  quick 
and  clear  reference  charts  for  ANS  FORTRAN  66  syntax; 
observations  on  using  only  standard  FORTRAN  66  features; 
instructions  on  circumventing  and  extending  FORTRAN  66 
with  the  least  harm;  an  appraisal  of  the  new  FORTRAN  77  in 
terms  of  FORTRAN  66  constructs.  Although  the  chapters  com- 
prise much  material  that  has  appeared  in  other  technical  memo- 
randa or  published  articles,  heavily  recast  sections  have  been  re- 
refereed. 

The  four  chapters  address  programmers  concerned  with 
FORTRAN  transportability,  managers  engaged  in  programming 
standards,  and  other  practitioners  interested  in  system  influences 
upon  languages.  Since  the  text  touches  upon  several  general 
programming  aspects  (input/output,  storage  allocation,  storage 
lifetimes  and  protection,  control  structures),  the  volume's  appeal 
will  extend  beyond  the  immediate  FORTRAN  community. 

HI 32.  Energy  conservation  in  buildings:  An  economics  guidebook 
for  investment  decisions,  H.  E.  Marshall  and  R.  T.  Ruegg, 
Nat.  Bur.  Stand  (U.S),  Handb.  132,  149  pages  (May  1980) 
SN003-003-02 192-0. 

Key  words:  benefit  cost;  building  economics;  discounting; 
economic  analysis;  economic  efficiency;  energy  conserva- 
tion; incentives;  life-cycle  cost;  payback;  rate  of  return; 
solar  economics;  windows. 

Energy  conservation  in  buildings  has  become  critical  in  the 
planning  and  design  of  buildings  due  to  increasing  energy  prices 
and  the  threat  of  fuel  shortages.  Architects,  engineers,  builders, 
and  others  concerned  with  the  design  and  operation  of  buildings 
need  principles  and  guidelines  for  making  economically  efficient 
investment  decisions  in  energy  conservation.  This  guidebook 
provides  principles,  techniques,  step-by-step  illustrations,  and 
sample  problems  on  how  to  evaluate  the  economics  of  energy 
conservation  and  solar  energy  investments.  Techniques  of  eco- 
nomic evaluation  including  life-cycle  costing,  net  benefits,  sav- 
ings-to-investment  ratio,  internal  rate-of-return,  and  discounted 
payback  analyses  are  described  and  compared  in  terms  of  their 
advantages  and  disadvantages.  Discounting,  a  procedure  for 
taking  into  account  the  time  value  of  money,  is  illustrated  in  the 
analysis  of  an  investment  in  heat  pumps.  Practice  problems  for 
discounting  and  for  applying  each  of  the  five  techniques  are 
presented.  Factors  that  affect  benefits  and  costs,  including  time 
horizons,  discount  rates,  inflation,  incentives,  taxes,  salvage 
values,  and  measures  of  uncertainty,  are  discussed,  and  guidance 
is  provided  for  selecting  appropriate  values  for  these  factors 
when  making  economic  evaluations.  Comprehensive  case  illus- 
trations for  solar  heating  and  for  window  design  management 
are  described.  Appendices  provide  tables  and  formulae  for  eval- 
uating the  economics  of  alternative  conservation  investments. 

HI 34.  Fire  investigation  handbook,  F.  L.  Brannigan,  R.  G. 
Bright,  and  N.  H.  Jason,  Eds.,  Nat.  Bur  Stand.  (U.S.),  Handb. 
134,  197  pages  (Aug.  1980)  SN0O3-0O3-02223-3. 

Key  words:  accelerants;  arson;  building  fires;  electrical 
fires;  explosions;  fire  investigations;  fire  investigators;  hy- 
drocarbons; photography. 

The  Handbook  is  a  reference  tool  designed  to  be  used  by  the 
beginning  or  by  the  experienced  fire  investigator.  How  each 
person  uses  this  book  will  depend  upon  a  particular  need  and 
level  of  experience.  The  broad  areas  covered  are:  Fire  Ground 
Procedures;  Post-Fire  Interviews;  The  Building  and  Its  Makeup; 
Ignition  Sources;  the  Chemistry  and  Physics  of  Fire  and 
Sources  of  Information.  The  appendices  have  sections  on  how 
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to  organize  an  arson  task  force;  the  expert  witness;  independent 
testing  laboratories  and  selective  bibliography. 

HI 35.  Life-cycle  costing  manual  for  the  Federal  energy  manage- 
ment programs,  R.  T.  Ruegg,  Nat.  Bur.  Stand.  (U.S.),  Handb. 
135.  234  pages  (Dec.  1980)  SN(X)3-003-02274-8. 

Key  words:  cost  effectiveness;  economic  evaluations; 
energy  conservation;  Federal  energy  management  program; 
life-cycle  costing;  public  buildings;  renewable  energy;  solar 
energy;  solar  photovoltaic. 

This  manual  is  a  guide  to  understanding  the  life-cycle  costing 
method  and  an  aid  to  calculating  the  measures  required  for 
evaluating  energy  conservation  and  renewable  energy  invest- 
ments in  all  Federal  buildings.  It  expands  upon  the  life-cycle 
costing  criteria  contained  in  the  Program  Rules  of  the  Federal 
Energy  Management  Program  (Subpart  A  of  Part  436,  Title  10, 
U.S.  Code  of  Federal  Regulations)  and  is  consistent  with  those 
criteria.  Its  purpose  is  to  facilitate  the  implementation  of  the 
Program  Rules  by  explaining  the  life-cycle  costing  method,  de- 
fining the  measures,  describing  the  assumptions  and  procedures 
to  follow  in  performing  evaluations,  and  giving  examples.  It 
provides  worksheets,  a  computer  program,  and  instructions  for 
calculating  the  required  measurements. 

The  life-cycle  costing  method  and  evaluation  procedures  set 
forth  in  the  Federal  Energy  Management  Program  Rules  and 
described  in  greater  detail  in  this  guide  are  to  be  followed  by  all 
Federal  agencies  for  all  energy  conservation  and  renewable 
energy  projects  undertaken  in  new  and  existing  buildings  and 
facilities  owned  or  leased  by  the  Federal  government,  unless 
specifically  exempted.  The  establishment  of  the  methods  and 
procedures  and  their  use  by  Federal  agencies  to  evaluate  energy 
conservation  and  solar  energy  investments  are  required  by  Sec- 
tion 381(a)(2)  of  the  Energy  Policy  and  Conservation  Act,  as 
amended,  42  U.S.C.  6361(a)(2);  Section  10  of  Presidential  Ex- 
ecutive Order  11912,  amended;  and  by  Title  V  of  the  National 
Energy  Conservation  Policy  Act,  92  Stat.  3275. 

H137.  Examination  of  distance  measuring  devices,  S.  Hasko,  Nat. 
Bur.  Stand  (U.S.),  Handb.  137,  63  pages  (Dec.  1980)  SN003- 
003-02276-4. 

Key  words:  calibration;  distance;  fifth  wheel;  inspection; 
measured  course;  odometer;  taximeter;  test  procedure;  tire 
pressure;  tolerances. 

This  is  a  manual  for  State  and  local  weights  and  measures 
officials,  describing  distance  measuring  devices  such  as  odom- 
eters and  taximeters  to  be  tested,  testing  equipment  and  its 
calibration,  inspection  and  testing  procedures,  and  a  reporting 
system.  Provision  is  made  for  accommodating  a  changeover  to 
metric  units  of  device  examination  in  the  definitions,  tables, 
procedures,  and  in  reporting  a  test. 
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5.6  SPECIAL  PUBLICATIONS 


Include  proceedings  of  conferences  sponsored  by  NBS,  NBS 
annual  reports,  and  other  special  publications  appropriate  to  this 
grouping  such  as  wall  charts,  pocket  cards,  and  bibliographies. 

SP260-68.  Standard  reference  materials:  Metal-on-quartz  filters  as 
a  standard  reference  material  for  spectrophotometry — SRM 
2031,  R.  Mavrodineanu  and  J.  R.  Baldwin,  Nat.  Bur.  Stand. 
(U.S.),  Spec.  Publ.  260-68,  116  pages  (Apr.  1980)  SN0O3-0O3- 
02167-9. 

Key  words:  filters  for  spectrophotometry;  metal-on-fused 
silica  filters;  optical  transmittance  accuracy;  polarization; 
reflections;  spectral  bandpass;  standard  reference  materials 
in  spectrophotometry;  stray  radiation;  transmittance  stabil- 
ity. 

This  publication  describes  in  detail  the  selection,  production, 
testing,  and  certification  of  the  semi-transparent  evaporated 
metal-on-fused  silica  filters  as  a  Standard  Reference  Material  for 
spectrophotometry.  Particular  attention  is  given  to  various  fac- 
tors that  can  affect  the  accuracy  of  the  transmittance  values 
established  for  these  filters,  such  as:  reflections,  polarization, 
angle  of  incidence,  and  stability  in  time.  Adequate  procedures 
were  devised  and  are  described  for  the  protection  of  the  ex- 
posed metal  layer  surface  using  optical  contact,  and  for  the 
protection  of  the  filter  aggregate,  by  the  use  of  metal  holders 
provided  with  shutters  and  of  metal  storage  containers. 

The  data  from  several  interlaboratory  tests  are  also  discussed, 
together  with  the  results  obtained  on  transmittance  meas- 
urements on  19  sets  of  chromium-on-fused  silica  filters,  protect- 
ed by  optical  contact,  which  were  studied  over  a  period  of  two 
years.  An  Appendix  contains  the  reproduction  of  several  publi- 
cations relevant  to  the  subject  discussed  in  this  work. 

SP260-69.  Standard  reference  materials:  A  reference  method  for 
the  determination  of  lithium  in  serum,  R.  A.  Velapoldi,  R.  C. 
Paule,  R.  SchafTer,  J.  Mandel,  L.  A.  Machlan,  E.  L.  Garner, 
and  T.  C.  Rains,  Nat.  Bur.  Stand.  (U.S.),  Spec.  Publ.  260-69, 
114  pages  (July  1980)  SN003-003-02214-4. 

Key  words:  accuracy;  clinical  analysis;  clinical  chemistry; 
definitive  method;  electrolytes;  flame  atomic  absorption 
spectroscopy;  interlaboratory  testing;  precision;  reference 
method;  semiautomated  pipetting;  serum  lithium  analysis; 
statistical  analysis. 

A  reference  method  was  established  for  the  determination  of 
serum  lithium  based  on  flame  atomic  absorption  spectroscopy 
(FAAS).  Its  accuracy  was  evaluated  by  comparing  the  values 
obtained  by  use  of  the  method  in  14  laboratories  against  the 
results  obtained  by  a  definitive  analytical  method  based  on  iso- 
tope dilution-mass  spectrometry  (IDMS).  Ten  serum  pools  with 
Hthium  concentrations  in  the  range  0.534  to  2.954  mmol/L  were 
analyzed.  Manual  and  semiautomated  pipetting  alternatives  were 
tested  using  sample  sizes  of  4.00  and  2.00  mL,  respectively. 

The  laboratories  used  several  different  FAAS  instruments. 
The  results  showed  that  the  standard  error  for  a  single  laborato- 
ry's performance  using  either  pipetting  procedure  was  about  1.5 
percent  with  a  negative  bias  of  about  2.0  percent  over  the  range 
of  serum  lithium  concentrations  studied.  These  values  are  within 
the  accuracy  and  precision  goals  that  had  been  set.  The  calibra- 
tion curve  data  showed  excellent  linearity  over  the  total  con- 
centration range,  with  24  of  25  curves  having  standard  devi- 
ations of  fit  of  0.025  mmol/L  or  less. 

With  appropriate  experimental  design,  the  reference  method 
may  be  used  to  establish  the  accuracy  of  field  methods  as  well 
as  to  determine  reference  lithium  values  for  pooled  sera. 


SP305.  Supplement  11.  Publications  of  the  National  Bureau  of 
Standards  1979  Catalog.  A  compilation  of  abstracts  and  key 
word  and  author  indexes,  B.  L.  Burris  and  R.  J.  Morehouse, 
Eds.,  Nat  Bur.  Stand  (U.S.).  Spec.  Publ.  305  Suppl.  11,  615 
pages  (Feb.  1980)  SN0O3-003-02 194-6. 

Key  words:  abstracts;  key  words;  NBS  publications;  publi- 
cations. 

This  11th  supplement  to  Special  Publication  305  of  the  Na- 
tional Bureau  of  Standards  lists  the  publications  of  the  Bureau 
issued  between  January  1 -December  31,  1979.  It  includes  an 
abstract  of  each  publication  (plus  some  earlier  papers  omitted 
from  Special  Publication  305  Supplement  10),  key-word  and 
author  indexes;  and  general  information  and  instructions  about 
NBS  publications. 

SP363.  Supplement  2.  Bibliography  on  atomic  energy  levels  and 
spectra  (July  1975  through  June  1979),  R.  Zalubas  and  A. 
Albright,  Nat  Bur.  Stand.  (U.S.),  Spec.  Publ  363,  Suppl  2. 
119  pages  (Oct.  1980)  SN003-003-02267-5. 

Key  words:  atomic  energy  levels;  atomic  spectra;  bibliogra- 
phy; energy  levels,  atomic;  spectra,  atomic;  wavelengths, 
atoms  and  ions. 

This  is  the  second  supplement  to  NBS  Special  Publication 
363,  "Bibliography  on  Atomic  Energy  Levels  and  Spectra,  July 
1968  through  June  1971."  Supplement  1  covered  the  period 
from  July  1971  through  June  1975,  and  this  bibliography  covers 
the  literature  from  July  1975  through  June  1979.  It  contains 
approximately  1200  references  classified  by  subject  for  individu- 
al atoms  and  atomic  ions.  A  number  index  identifies  the  refer- 
ences. An  author  index  is  included.  References  included  contain 
data  on  energy  levels,  classified  lines,  wavelengths,  Zeeman 
effect.  Stark  effect,  hyperfine  structure,  isotope  shift,  ionization 
potentials,  or  theory  which  give  results  for  specific  atoms  or 
atomic  ions. 

SP400-16.  Semiconductor  measurement  technology:  Modulation 
measurements  for  microwave  mixers,  J.  M.  Kenney,  Nat.  Bur. 
Stand  (US),  Spec.  Publ  400-16,  86  pages  (Feb.  1980)  SN003- 
003-02154-7. 

Key  words:  conversion  loss;  diode  measurement;  intermedi- 
ate-frequency (i-0  output  conductance;  measurement  uncer- 
tainties; microwave  mixer  diodes;  modulation;  point-contact 
diodes;  refiectometer;  return  loss;  Schottky-barrier  diodes; 
semiconductor  diodes;  standing-wave  ratio  (SWR). 

The  measurement  of  mixer  conversion  loss  using  periodic  or 
incremental  modulation  of  the  local  oscillator,  and  the  evalua- 
tion and  minimization  of  the  associated  systematic  and  random 
uncertainties,  are  discussed  in  terms  of  an  X-band  mixer  mea- 
surement system  constructed  at  NBS.  It  is  shown  that  the  sys- 
tematic uncertainty  in  the  incremental  modulation  method  of 
measuring  conversion  loss  results  largely  from  the  uncertainties 
in  the  calibration  of  microwave  attenuation  and  power. 

It  is  also  shown  that  the  "modulation"  (periodic  modulation) 
and  "incremental"  (incremental  modulation)  methods  of  measur- 
ing conversion  loss  are  essentially  identical,  the  only  practical 
distinction  being  in  the  somewhat  different  instrumentation  re- 
quired by  the  different  modulation  rates. 

Several  improvements  in  the  periodic  and  incremental  modu- 
lation techniques  are  introduced.  Novel  circuits  for  measuring 
intermediate-frequency  output  conductance  and  local-oscillator 
return  loss  are  described  which  may  also  be  useful  for  other 
immittance  measurements. 
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SP400-43.  Semiconductor  measurement  technology:  Accurate 
linewidth  measurements  on  integrated-circuit  photomasks,  J.  M. 

Jerke,  Ed.,  Nat.  Bur.  Stand.  (U.S.).  Spec.  Publ.  400-43.  166 
pages  (Feb.  1980)  SN0O3-OO3-O2151-2. 

Key  words:  filar  eyepiece;  image-shearing  eyepiece;  inte- 
grated circuits;  linewidth  measurements;  microelectronics; 
micrometrology;  optical  microscope;  photoelectric  micro- 
scope; photomask;  scanning  electron  microcsope;  semicon- 
ductor technology. 

The  progress  of  the  NBS  program  to  develop  improved 
theory  for  accurate  linewidth  measurements  with  optical  micro- 
scopes, to  develop  primary  linewidth  calibration  of  1-  to  10-ju,m 
wide  lines  on  integrated-circuit  (IC)  photomasks,  and  to  provide 
calibrated  measurement  artifacts  and  measurement  procedures  to 
the  IC  industry  is  discussed.  This  report  covers  the  initial  period 
from  September  1974  through  December  1976. 

Using  coherence  theory,  line-image  profiles  are  calculated  for 
real  optical-microscope  systems.  The  effects  of  defocus,  spheri- 
cal aberration,  and  finite  transmission  of  opaque  mask  areas  on 
the  line-image  profiles  and  the  location  of  the  line  edges  are 
discussed. 

A  primary  linewidth-calibration  system,  consisting  of  an  inter- 
ferometer located  in  a  scanning  electron  microscope  (SEM),  has 
been  fabricated  and  used  to  make  measurements  of  nominally  1-, 
2-,  and  3-ju.m  wide  opaque  and  clear  lines  on  antireflective 
chromium  artifacts.  A  secondary  linewidth  calibration  system, 
which  is  a  modified  photometric  optical  microscope,  has  been 
fabricated  and  provides  line-image  profiles  that  compare  very 
well  with  optical  theory.  A  comparison  of  measurements  on 
opaque  lines  between  the  SEM/interferometer  and  the  photo- 
metric optical  microscope  shows  differences  of  only  0.05  /xm. 

Linewidth  measurements  on  optical  microscopes  equipped 
with  filar  and  image-shearing  eyepieces  are  presented.  A  pre- 
liminary effort  shows  that  differences  between  linewidth  meas- 
urements with  these  two  eyepieces  are  significantly  reduced 
when  a  linewidth  artifact  measured  on  the  photometric  optical 
microscope  is  used  to  calibrate  the  eyepieces. 

Collaborative  tests  between  NBS  and  the  IC  industry  to 
evaluate  procedures  for  accurate  linewidth  measurements  with 
calibrated  artifacts  are  discussed.  Some  of  the  methods  for  trans- 
ferring NBS-measured  values  to  the  industry  are  summarized. 
The  plans  for  the  continuing  micrometrology  program  include 
accurate  linewidth  measurements  on  opaque  wafers  with  reflect- 
ed light  and  on  see-through  masks  with  transmitted  light  and 
submicrometer  linewidth  calibration. 

SP400-45.  Semiconductor  measurement  technology:  April  1,  1977 
to  September  30,  1977,  W.  M.  Bullis,  Ed.,  Nat.  Bur.  Stand. 
(U.S.).  Spec.  Publ.  400-45.  43  pages  (Aug.  1980)  SN003-003- 
02220-9. 

Key  words:  capacitance-voltage  methods;  deep  level  tran- 
sient spectroscopy;  electrical  properties;  electronics;  elec- 
tron irradiation,  hole  mobility;  integrated  circuits;  ion 
knock-on  effect;  ion  microprobe  mass  analysis;  Irvin's 
curves;  isothermal  transient  capacitance  method;  linewidth 
measurements;  measurement  technology;  microelectronics; 
phosphorus  pileup;  photolithography;  pull  test;  random 
fault  test  structures;  resistivity;  scanning  acoustic  micro- 
scope; scanning  electron  microscope;  semiconductor  de- 
vices; semiconductor  materials;  semiconductor  process  con- 
trol; silicon;  silicon  dioxide;  spatial  filtering  microscope; 
sputter-Auger  method;  test  structures;  transistors;  wire 
bonds. 

This  progress  report  describes  NBS  activities  directed  toward 
the  development  of  methods  of  measurement  for  semiconductor 
materials,  process  control,  and  devices.  Both  in-house  and  con- 
tract efforts  are  included.  The  emphasis  is  on  silicon  device 
technologies.  Principal  accomplishments  during  this  reporting 
period  included  (1)  development  of  theoretical  expressions  for 


computing  resistivity  and  hole  mobility  for  boron-doped  silicon; 
(2)  completion  of  a  study  of  problems  associated  with  use  of  a 
scanning  electron  microscope  for  total  dose  testing  of  semicon- 
ductor devices;  (3)  completion  of  a  pilot  study  to  evaluate 
procedures  for  measuring  1-  to  lO-ftm  wide  clear  and  opaque 
lines  viewed  with  transmitted  illumination;  (4)  completion  of  a 
preliminary  study  of  test  structures  for  estimating  densities  of 
process-induced  random  faults  in  device  wafers;  and  (5)  comple- 
tion of  an  interlaboratory  evaluation  of  the  destructive  wire 
bond  pull  test.  Also  reported  is  other  ongoing  work  on  materials 
characterization  by  electrical  and  physical  analysis  methods,  ma- 
terials and  procedures  for  wafer  processing,  photolithography, 
test  patterns,  and  device  inspection  and  test  procedures. 

SP400-60.  Semiconductor  measurement  technology:  Technical  im- 
pediments to  a  more  effective  utilization  of  neutron  transmuta- 
tion doped  silicon  for  high-power  device  fabrication,  D.  R. 

Myers,  Nat.  Bur.  Stand.  (U.S.).  Spec.  Publ.  400-60.  33  pages 
(May  1980)  SN003-003-02181-4. 

Key  words:  defects;  neutron  transmutation  doping;  power 
device  materials;  radiation  damage;  silicon;  thyristors. 

Neutron  transmutation  doping  (NTD)  is  a  promising  tech- 
nique for  the  production  of  uniformly  doped  silicon  needed  to 
optimize  power  device  performance.  This  report  summarizes  the 
problems  involved  in  the  neutron  transmutation  doping  process 
and  elaborates  the  concerns  related  to  damage  in  transmutation 
doped  silicon  resulting  from  the  neutron  irradiation.  Suggestions 
for  future  research  are  presented. 

SP400-61.  Semiconductor  measurement  technology:  Metrology  for 
submicrometer  devices  and  circuits,  W.  M.  Bullis,  Nat.  Bur. 
Stand  (U.S.),  Spec.  Publ.  400-61.  41  pages  (June  1980)  SN003- 
003-02198-9. 

Key  words:  dimensional  metrology;  electronics;  integrated 
circuits;  materials  characterization;  measurement  methods; 
microelectronics;  microstructures;  semiconductors. 

The  metrological  requirements  of  semiconductor  microelec- 
tronics, always  challenging,  are  made  even  more  stringent  by 
the  trend  toward  submicrometer  devices  and  structures.  This 
comes  about  not  only  because  of  the  obvious  demands  associat- 
ed with  the  smaller  feature  sizes  of  circuit  elements  but  also 
because  of  the  attendant  requirements  for  more  efficient  design 
verification  aids,  computer  simulations,  and  process  validation 
and  control  techniques  and  because  of  the  concurrent  trend 
toward  larger  die  and  package  sizes.  This  paper  examines  the 
types  of  metrological  requirements  associated  with  submicro- 
meter devices  and  structures,  summarizes  the  present  state  of 
the  art  in  selected  critical  areas  of  metrology,  and  reviews 
current  research  and  development  efforts  on  advanced  measure- 
ment technology,  especially  those  at  the  National  Bureau  of 
Standards. 

SP400-62.  Semiconductor  measurement  technology:  Method  to  de- 
termine the  quality  of  sapphire,  M.  T.  Duffy,  P.  J.  Zanzucchi, 
W.  E.  Ham,  J.  F.  Corboy,,and  G.  W.  Cullen,  Nat.  Bur  Stand. 
(US).  Spec.  Publ.  400-62.  74  pages  (Aug.  1980)  SN003-003- 
02222-5. 

Key  words:  infrared  reflectance;  optical  reflectance;  polish- 
ing; silicon  on  sapphire;  surface  roughness;  ultraviolet  re- 
flectance; work  damage. 

Specular  reflectance  measurements  were  used  in  the  quantita- 
tive characterization  of  sapphire  and  silicon  surfaces.  Residual 
polishing  damage  in  sapphire  surfaces  can  be  easily  detected  by 
infrared  multiple  reflectance  measurements  in  the  lattice-band 
region  of  sapphire,  nominally  300  to  900  cm"'.  Specular  reflec- 
tance measurements  in  the  ultraviolet,  at  a  photon  energy  of  4.3 
eV  (corresponding  to  the  X4  — Xi  silicon  transition),  have  been 
used  for  the  surface  characterization  of  bulk  silicon  surfaces  and 
silicon  films  on  sapphire.  This  measurement  is  sensitive  to  crys- 
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talline  quality,  polishing  damage,  and  surface  texture  which 
cause  light-scattering  effects.  The  reflectance  methods  are  fast, 
nondestructive,  and  can  be  used  for  quality  control  and  research 
purposes. 

The  reflectance  methods  were  applied  to  the  characterization 
of  variously  polished  sapphire  surfaces  and  to  the  characteriza- 
tion of  heteroepitaxial  silicon  films  grown  on  the  substrates.  The 
results  of  these  measurements  were  correlated  with  various  pa- 
rameters of  silicon-on-sapphire  (SOS)  devices  fabricated  in  the 
silicon  films.  Measured  device  parameters  include  drain  current, 
extrapolated  threshold  voltage,  leakage  current,  and  drain 
breakdown  voltage.  Most  device  data  were  automatically  re- 
corded using  a  special  device  test  pattern  and  simple  statistical 
data  were  computed  for  the  various  device  parameters. 

SP400-63.  Semiconductor  measurement  technology:  A  FORTRAN 
program  for  calculating  the  electrical  parameters  of  extrinsic 
silicon,  R.  D.  Larrabee,  W.  R.  Thurber,  and  W.  M.  Bullis, 
Nat.  Bur.  Stand.  (U.S.).  Spec.  Publ.  400-63,  54  pages  (Oct. 
1980)  SN003-003-02260-8. 

Key  words:  carrier  density;  computer  program;  electrical 
properties  of  silicon;  Hall  effect;  mobility;  resistivity;  sili- 
con. 

Many  electrical  properties  of  silicon  are  strongly  dependent 
upon  the  specific  nature  and  density  of  the  active  impurities 
present.  Calculation  of  these  electrical  properties  hinges  on  the 
solution  of  the  charge  balance  equation  to  determine  the  posi- 
tion of  the  Fermi  level  for  each  specific  case  of  interest.  A 
FORTRAN  program  is  presented  that  performs  this  determina- 
tion and  then  calculates  some  of  the  often-used  electrical  param- 
eters of  silicon  as  a  function  of  temperature.  Results  obtained 
from  this  program  have  proven  useful  in  interpreting  Hall  effect 
data,  determining  the  degree  of  ionization  of  the  separate  dopant 
states  as  a  function  of  temperature,  predicting  the  behavior  of 
specimens  when  the  dopant  picture  is  intentionally  (or  concep- 
tually) changed,  and  understanding  the  variations  in  the  relative 
roles  of  the  different  scattering  mechanisms  on  carrier  mobility 
as  the  temperature  is  changed. 

SP432,  1979  Edition.  NBS  time  and  frequency  dissemination  serv- 
ices, S.  L.  Howe,  Ed.,  Nat.  Bur.  Stand.  (U.S.).  Spec.  Publ.  432. 
20  pages  (Sept.  1979)  SN003-003-02 105-9. 

Key  words:  broadcast  of  standard  frequencies;  frequency 
calibrations;  GOES  satellite;  high  frequency;  low  frequen- 
cy; satellite  time  code;  standard  frequencies;  television  color 
subcarrier;  time  calibrations;  time  signals. 

Detailed  descriptions  are  given  of  the  time  and  frequency 
dissemination  services  of  the  National  Bureau  of  Standards 
(NBS).  These  services  include  the  broadcasts  from  radio  stations 
WWV,  WWVH,  and  WWVB,  and  time  and  frequency  calibra- 
tion services  using  television  and  satellites.  This  publication 
shows  services  available  on  April  1,  1979. 

SP446-3.  Building  technology  project  summaries  1979,  M.  Olmert 
and  N.  Raufaste,  Eds.,  Nat.  Bur  Stand.  (U.S.).  Spec.  Publ. 
446-3,  82  pages  (Feb.  1980)  SN003-003-02 150-4. 

Key  words:  building  research;  building  technology;  codes; 
criteria;  project  summaries;  standards;  technical  bases. 

The  Center  for  Building  Technology  provides  the  technical 
and  scientific  bases  for  criteria  and  standards  that  improve  the 
usefulness,  safety  and  economy  of  buildings  while  conserving 
building  materials  and  energy.  The  Center's  activities  support 
building  technology  programs  of  the  Federal,  State  and  local 
governments;  assists  design  professions,  building  officials  and  the 
research  community  by  developing  design  criteria  that  improve 
buildings;  and  assists  manufacturers  of  building  products  by  de- 
veloping criteria  for  evaluating  innovative  building  materials. 
This  report  summarizes  the  Center's  projects  for  calendar  years 


1978-79.  It  enables  individuals  to  get  a  clear  impression  of  CBT 
research  activities. 

SP446-4.  Building  technology  project  summaries  1979-1980,  N. 

Raufaste  and  M.  Olmert,  Eds.,  Nat.  Bur  Stand.  (U.S.),  Spec. 
Publ.  446-4.  79  pages  (July  1980)  SN003-003-02236-5. 

Key  words:  building  research;  building  technology;  codes; 
criteria;  project  summaries;  standards;  technical  bases. 

The  Center  for  Building  Technology's  (CBT)  mission  is  to 
increase  the  usefulness,  safety,  and  economy  of  buildings 
through  the  advancement  of  building  technology  and  its  appli- 
cation to  the  improvement  of  building  practice.  CBT's  research 
activities  support  the  building  technology  programs  of  Federal, 
state,  and  local  governments;  assist  design  professions,  building 
officials,  and  the  research  community  by  developing  improved 
design  criteria;  and  assist  manufacturers  of  building  products  by 
developing  methods  for  evaluating  innovative  materials,  compo- 
nents, and  systems. 

This  report  summarizes  CBT's  research  for  1979-1980.  Each 
summary  lists  the  project  title,  its  progress,  point  of  contact 
within  CBT,  and  sponsor. 

The  summaries  presented  in  this  report  are  arranged  accord- 
ing to  the  11  prime  research  areas  that  comprise  the  scope  of 
work  at  CBT.  This  year  the  report  also  features  a  Building 
Community  Index,  which  keys  CBT  research  to  individual  seg- 
ments of  the  industry. 

SP457-4.  Building  technology  publications — Supplement  4:  1979, 

K.  Porterfield,  Ed.,  Nat.  Bur  Stand  (US).  Spec.  Publ.  457-4. 
74  pages  (June  1980)  SNOO3-OO3-022O5-5. 

Key  words:  abstracts;  Center  for  Building  Technology;  key 
words;  publications. 

This  report  presents  NBS'  Center  for  Building  Technology 
(CBT)  publications  for  1979.  It  is  the  fourth  supplement  to  NBS 
Special  Publication  457,  Building  Technology  Publications  1965- 
1975,  and  lists  CBT  documents  issued  or  recorded  during  Janu- 
ary 1 -December  31,  1979.  It  includes  titles  and  abstracts  of  each 
NBS  publication  and  each  paper  published  in  non-NBS  media, 
key  word  and  author  indexes,  and  general  information  and 
instructions  on  how  to  order  CBT  publications. 

This  document  is  divided  into  three  main  sections.  The  first, 
Titles  and  Abstracts,  provides  the  report  title,  author(s),  data  of 
publication,  selected  key  words,  and  an  abstract  of  each  NBS 
publication  and  each  paper  published  in  an  outside  source.  The 
Author  Index  cites  each  CBT  author  and  gives  the  publication 
number  which  references  documents  listed  in  this  supplement. 
The  Key  Word  Index  is  a  subject  index,  listing  word  summaries 
of  the  building  research  topics  for  each  publication  and  paper. 
By  selecting  a  main  word  or  subject,  which  are  listed  alphabeti- 
cally, the  user  is  able  to  locate  reports  of  interest  through  the 
subject-related  words  found  in  the  key  word  index. 

SP474.  Building  for  people — Behavioral  research  approaches  and 
directions,  A.  I.  Rubin  and  J.  Elder,  Nat.  Bur  Stand.  (U.S.). 
Spec.  Publ.  474.  315  pages  (June  1980)  SN003-003-01803-1. 

Key  words:  architecture;  audition;  built  environment;  color; 
environmental  psychology;  illumination;  perception;  ques- 
tionnaires; research  methodology;  sensory  environment; 
social  sciences;  thermal  environment. 

The  primary  goal  of  this  report  is  to  acquaint  the  practicing 
architect  and  the  architectural  student  with  the  potential  contri- 
butions of  the  social  sciences  to  the  solution  of  building  design 
problems.  The  report  is  divided  into  seven  major  parts,  each 
part  containing  several  chapters. 

Part  I  explores  problems  connected  with  today's  buildings 
and  advocates  a  design  approach  based  on  a  team  concept 
including  architects,  behavioral  researchers,  and  engineers. 


Part  II  takes  up  the  scientific  approach  to  research,  stressing 
the  need  for  employing  experimental  controls  and  systematic 
procedures  to  collect  objective  data. 

Parts  III,  IV,  and  V  describe  methods  employed  by  research- 
ers to  collect  Man/Environment  (M/E)  data.  The  emphasis  is 
on  the  need  to  develop  systematic  procedures  to  collect  infor- 
mation, because  only  in  this  way  can  significant  progress  be 
made  in  developing  a  discipline  of  M/E  studies. 

Part  VI  summarizes  the  major  points  and  indicates  ap- 
proaches and  directions  for  developing  such  a  discipline. 

Part  VII  contains  reference  information  to  broaden  the  per- 
spective of  the  reader  with  respect  to  M/E  issues.  The  final  part 
of  the  work  contains  a  glossary,  bibliographic  information,  and 
an  index. 

SP480-23.  Selection  and  application  guide  to  police  photographic 
equipment,  C.  C.  Grover,  Nat.  Bur.  Stand.  (U.S.),  Spec.  Publ. 
480-23.  65  pages  (Aug.  1980)  SN(X)3-003-02224-l. 

Key  words:  cameras;  exposure  meters;  film;  filters;  law  en- 
forcement photography;  lenses;  lighting  equipment;  photo- 
graphic equipment. 

This  user  guide  provides  a  basis  for  the  selection  of  photo- 
graphic equipment  that  meets  the  needs  of  law  enforcement. 
Typical  police  photographic  assignments  are  discussed  to  identi- 
fy those  aspects  of  the  tasks  that  influence  equipment  needs. 
Each  of  the  available  types  of  cameras  is  described,  including 
operation,  required  operator  skill,  advantages  and  disadvantages. 
Lenses,  film,  lighting  equipment,  filters,  exposure  meters  and 
other  accessories  are  also  discussed. 

SP500-20,  Revised  1980.  Computer  science  &  technology:  Vali- 
dating the  correctness  of  hardware  implementations  of  the  NBS 
Data  Encryption  Standard,  J.  Gait,  Nat.  Bur.  Stand.  (U.S.), 
Spec.  Publ.  500-20,  46  pages  (Revised  Sept.  1980)  SN003-003- 
02249-7. 

Key  words:  communications  security;  computer  security; 
cryptography;  encryption  standard;  interface  requirements; 
Monte-Carlo  testing;  testbed;  test  cases;  validating  correct- 
ness. 

This  publication  describes  the  design  and  operation  of  the 
NBS  testbed  that  is  used  for  the  validation  of  hardware  imple- 
mentations of  the  Federal  Information  Processing  Data  Encryp- 
tion Standard  (DES).  A  particular  implementation  is  verified  if 
it  correctly  performs  a  set  of  291  test  cases  that  have  been 
defined  to  exercise  every  basic  element  of  the  algorithm.  As  a 
further  check  on  the  correctness  of  the  implementation  an  ex- 
tensive Monte-Carlo  test  is  performed.  This  publication  includes 
the  full  specification  of  the  DES  algorithm,  a  complete  listing  of 
the  DES  test  set,  and  a  detailed  description  of  the  interface  to 
the  testbed. 

SP500-56.  Computer  science  &  technology:  Validation,  verifica- 
tion, and  testing  for  the  individual  programmer,  M.  A.  Bran- 
stad,  J.  C.  Cherniavsky,  and  W.  R.  Adrion,  Nat.  Bur.  Stand. 
(U.S.),  Spec.  Publ.  500-56,  26  pages  (Feb.  1980)  SN003-0O3- 
02159-8. 

Key  words:  program  verification;  software  development; 
testing. 

Guidelines  are  given  for  program  testing  and  verification  to 
insure  quality  software  for  the  programmer  working  alone  in  a 
computing  environment  with  limited  resources.  The  emphasis  is 
on  verification  as  an  integral  part  of  the  software  development. 
Guidance  includes  developing  and  planning  testing  as  well  as 
the  application  of  other  verification  techniques  at  each  lifecycle 
stage.  Relying  upon  neither  automated  tools  nor  formal  quality 
assurance  support,  the  guidelines  should  be  appropriate  for  ap- 
plications programmers  doing  small  development  projects. 


SP500-57.  Computer  science  &  technology:  Audit  and  evaluation 
of  computer  security  II:  System  vulnerabilities  and  controls. 

Proceedings  of  the  NBS  Invitational  Workshop  held  at  Miami 
Beach,  FL,  Nov.  28-30,  1978,  Z.  G.  Ruthberg,  Ed.,  Nat.  Bur. 
Stand  (U.S.),  Spec.  Publ.  500-57.  210  pages  (Apr.  1980) 
SN003-003-02 178-6. 

Key  words:  applications  controls;  computer  vulnerabilities; 
data  base  controls;  data  base  management  systems  controls; 
EDP  audit;  internal  audit;  operating  system  controls; 
system  controls;  system  vulnerabilities;  terminal  controls. 

The  National  Bureau  of  Standards,  with  the  support  of  the 
U.S.  General  Accounting  Office,  sponsored  a  second  invita- 
tional workshop  on  computer  security  audit,  entitled  "Audit  and 
Evaluation  of  Computer  Security  II:  System  Vulnerabilities  and 
Controls,"  in  Miami  Beach,  Florida,  on  November  28-30,  1978. 
A  cross-section  of  highly  qualified  people  in  the  computer  sci- 
ence and  EDP  audit  fields  was  assembled  to  develop  material 
that  would  be  directly  usable  for  a  Federal  Information  Process- 
ing Standard  (FIPS)  Guidehne  on  the  subject.  In  order  to  cover 
the  material  in  a  systematic  fashion,  the  workshop  was  parti- 
tioned into  three  management  sessions  and  five  technical  ses- 
sions. The  management  sessions  addressed  Managerial  and  Or- 
ganizational Vulnerabilities  and  Controls  at  the  Staff  Level  (1 
session)  and  the  Line  Level  (2  sessions).  The  technical  sessions 
addressed  vulunerabilities  and  controls  in  the  areas  of  Terminal 
and  Remote  Peripherals,  Communication  Components,  Operat- 
ing Systems,  Applications  and  Non-Integrated  Data  Files,  and 
Data  Base/Data  Base  Management  Systems.  These  Proceedings 
are  the  reports  developed  by  the  eight  sessions  of  the  workshop. 

SP500-58.  Computer  science  &  technology:  Application  of  mea- 
surement criteria  in  the  selection  of  interactive  computer  serv- 
ices, P.  D.  Amer,  Nat.  Bun  Stand.  (US),  Spec.  Publ.  500-58, 
90  pages  (Apr.  1980)  SN003-003-02 174-1. 

Key  words:  binary  selection;  computer  comparison;  com- 
puter measurement;  computer  service;  data  analysis;  per- 
formance evaluation;  ranking  and  selection;  selection  meth- 
odology. 

This  publication  addresses  the  data  analysis  component  of  the 
computer  service  selection  process.  A  computer  service  selec- 
tion model,  introduced  in  NBS  Special  Publication  500-44,  is 
presented  and  three  binary  type  selection  procedures  applicable 
in  the  measurement  phases  of  that  model  are  given.  A  binary 
type  procedure  determines  which  of  a  set  of  competing  comput- 
er services  perform  above  and  which  perform  below  a  specified 
performance  level.  As  a  result  of  employing  these  procedures, 
those  services  that  perform  below  the  performance  level  can  be 
eliminated  or  penalized  depending  on  whether  the  performance 
specification  is  mandatory  or  desirable  in  nature.  The  proce- 
dures explicitly  specify  prior  to  measurement  an  appropriate 
selection  rule  and/or  the  number  of  test  measurements  required 
in  a  comparison  effort  to  attain  a  given  level  of  statistical  confi- 
dence in  the  results.  Experimental  data  from  a  previous  case 
study  are  reanalyzed  to  illustrate  application  of  the  selection 
procedures. 

SP500-59.  Computer  science  &  technology:  Data  abstraction,  da- 
tabases, and  conceptual  modelling:  An  annotated  bibliography, 

M.  L.  Brodie,  Nat.  Bur.  Stand  (U.S.),  Spec.  Publ.  500-59.  86 
pages  (May  1980)  SN003-003-02 179-2. 

Key  words:  abstract  data  types;  artificial  intelligence;  data 
abstraction;  database  management  systems;  data  structures; 
programming  languages;  software  engineering. 

This  bibliography  contains  entries  for  over  350  books,  articles, 
and  papers  on  issues  within  the  area  of  conceptual  modelling  of 
dynamic  systems  of  complex  data.  The  entries  have  been  drawn 
from  recent  work  in  the  areas  of  database  management,  pro- 
gramming languages,  artificial  intelligence,  and  software  engi- 
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neering.  The  bibliography  has  two  purposes:  to  present  a  com- 
prehensive Hst  of  annotated  references  to  research  into  issues  of 
data  abstraction,  databases,  and  conceptual  modelling:  and 
second,  to  encourage  the  cross-fertilization  of  the  three  research 
areas  of  database  management,  programming  languages,  and  ar- 
tiflcial  intelligence. 

SP500-60.  Computer  science  &  technology:  Sizing  distributed  sys- 
tems: Overview  and  recommendations,  S.  A.  Mamrak,  Nat. 
Bur.  Stand.  (U.S.).  Spec.  Publ.  500-60.  21  pages  (May  1980) 
SN003-003-02 190-3. 

Key  words:  benchmarking;  distributed  systems;  hybrid 
models;  queueing  analysis;  system  sizing. 

Computer  system  sizing  is  a  complicated  process  for  which  a 
variety  of  tools  have  been  developed.  The  choice  of  tools  for  a 
particular  sizing  excercise  is  guided  by  many  considerations 
such  as  cost,  available  data  and  the  expertise  of  the  analyst.  This 
report  presents  an  overview  of  sizing  techniques,  a  brief  discus- 
sion of  the  factors  that  affect  choosing  one  or  a  combination  of 
techniques,  and  a  set  of  recommendations  for  choosing  tools  for 
sizing  distributed  systems.  The  report  is  aimed  at  managerial- 
level  personnel  who  have  developed  technical  competence  with 
regard  to  single-processor  computer  systems  and  are  faced  with 
procurement  decisions  regarding  distributed  computer  systems 
or  services. 

SPSOO-61.  Computer  science  &  technology:  Maintenance  testing 
for  the  Data  Encryption  Standard,  J.  Gait,  Nat.  Bur.  Stand. 
(U.S).  Spec.  Publ.  500-61,  28  pages  (Aug.  1980)  SN003-003- 
02225-0. 

Key  words:  communications  security;  computer  security; 
cryptography;  Data  Encryption  Standard;  in-service  testing; 
maintenance  tests;  Monte-Carlo  testing;  stuck-fault  testing; 
test  cases;  validation  vs.  maintenance. 

This  publication  describes  the  design  of  maintenance  tests  for 
the  Federal  Information  Processing  Data  Encryption  Standard 
(DES).  The  test  consists  of  an  iterative  procedure  that  com- 
pletely tests  the  operation  of  DES  devices  by  using  a  small 
program  and  minimum  data.  The  tests  are  designed  to  be  inde- 
pendent of  implementation  and  to  be  fast  enough  to  test  devices 
during  actual  operation.  The  tests  are  defined  as  four  stopping 
points  in  a  general  testing  process,  and  satisfy  four  testing  re- 
quirements depending  on  the  thoroughness  of  testing  desired. 

SP500-62.  Computer  science  &  technology:  Conversion  of  Federal 
ADP  systems:  A  tutorial,  J.  Collica,  M.  Skall,  and  G.  Bo- 
lotsky,  Nat.  Bur.  Stand.  (U.S.).  Spec.  Publ.  500-62,  73  pages 
(Aug.  1980)  SN003-003-02226-8. 

Key  words:  conversion  costs;  conversion  problems;  conver- 
sion tools;  database  management;  Federal  agencies;  lan- 
guage translators;  maintenance;  portability. 

This  tutorial  report  was  undertaken  to  provide  a  better  under- 
standing of  conversion  of  Federal  Government  ADP  Systems. 
Three  sources  were  used  for  gathering  the  required  information 
to  prepare  this  tutorial:  (1)  interviews  with  commercial  conver- 
sion experts;  (2)  interviews  with  Federal  Government  agency 
personnel  who  have  recently  experienced  conversions;  (3)  cur- 
rent literature.  The  first  three  chapters  comprise  the  tutorial. 
The  next  three  chapters  discuss  the  information  gathered  from 
the  above  three  sources.  The  last  chapter  summarizes  the  au- 
thors' conclusions,  while  highlighting  the  major  problem  areas 
requiring  guidance. 

SPSOO-63.  Computer  science  &  technology:  A  testbed  for  provid- 
ing uniformity  to  user-computer  interaction  languages,  S.  Treu, 
Nat.  Bur.  Stand.  (U.S.),  Spec.  Publ  500-63,  74  pages  (Aug. 
1980)  SN003-003-02234-9. 

Key  words:  bibliographic  retrieval  systems;  command  lan- 
guage; interaction  language;  language  transformation;  lan- 


guage uniformity;  user-computer  interaction;  user-oriented 
system  design. 

The  differing  user-computer  interaction  languages,  implement- 
ed for  conducting  the  same  applications-specific  functions  on 
different  systems,  represent  significant  stumbling  blocks  to  users. 
Toward  alleviating  this  problem  area,  the  use  of  an  intermediary 
processor  to  "uniformize"  interaction  languages  is  presented.  A 
framework  for  such  processing  is  characterized  in  terms  of  the 
required  intermediary  actions  and  the  logical  capabilities  needed 
to  perform  those  actions.  The  testbed  software  facilities,  cen- 
tered on  the  NBS  Network  Access  Machine,  are  then  por- 
trayed. Throughout,  an  example  application,  using  a  common 
command  language  subset  to  access  five  bibliographic  retrieval 
systems,  is  described. 

SP500-64.  Computer  science  &  technology:  Data  base  directions — 
The  conversion  problem.  Proceedings  of  the  Workshop  of  the 
National  Bureau  of  Standards  and  the  Association  for  Com- 
puting Machinery,  held  at  Fort  Lauderdale,  FL,  Nov.  1-3, 
1977,  J.  L.  Berg,  Ed.,  Nat.  Bur  Stand  (U.S).  Spec.  Publ  500- 
64.  178  pages  (Sept.  1980)  SN003-003-02248-9. 

Key  words:  conversion;  data  base;  data-description;  data- 
dictionary;  data-directory;  data-manipulation;  DBMS;  lan- 
guages; query. 

What  information  can  help  a  manager  assess  the  impact  a 
conversion  will  have  on  a  data  base  system,  and  of  what  aid 
will  a  data  base  system  be  during  a  conversion?  At  a  workshop 
on  the  data  base  conversion  problem  held  in  November  1977 
under  the  sponsorship  of  the  National  Bureau  of  Standards  and 
the  Association  for  Computing  Machinery,  approximately  sev- 
enty-five participants  provided  the  decision  makers  with  useful 
data. 

Patterned  after  the  earlier  Data  Base  Directions  Workshop, 
this  workshop.  Data  Base  Directions — the  Conversion  Problem, 
explores  data  base  conversion  from  four  perspectives:  manage- 
ment, previous  experience,  standards,  and  system  technology. 
Each  perspective  was  covered  by  a  workshop  panel  that  pro- 
duced a  report  included  here. 

The  management  panel  gave  specific  direction  on  such  topics 
as  planning  for  data  base  conversions,  impacts  on  the  EDP 
organization  and  applications,  and  minimizing  the  impact  of  the 
present  and  future  conversions.  The  conversion  experience 
panel  drew  upon  ten  conversion  experiences  to  compile  their 
report  and  prepared  specific  checklists  of  "do's  and  don'ts"  for 
managers.  The  standards  panel  provided  comments  on  standards 
needed  to  support  or  facilitate  conversions  and  the  system  tech- 
nology panel  reports  comprehensively  on  the  systems  and  tools 
needed  with  strong  recommendations  on  future  research. 

SP500-65.  Computer  science  &  technology:  Computer  perform- 
ance evaluation  users  group  (CPEUG).  Proceedings  of  the  Six- 
teenth Meeting  held  at  Orlando,  FL,  Oct.  20-23,  1980,  H.  J. 
Highland,  Ed.,  Nat.  Bur  Stand.  (U.S.).  Spec.  Publ  500-65.  316 
pages  (Oct.  1980)  SN003-003-02250-1. 

Key  words:  benchmarking;  capacity  planning;  computer 
performance  evaluation;  computer  performance  measure- 
ment; computer  performance  prediction;  computer  system 
acquisition;  CPE  in  auditing;  installation  management;  on- 
line system  evaluation;  queuing  models;  simulation;  work- 
load definition. 

The  Proceedings  record  the  papers  that  were  presented  at  the 
Sixteenth  Meeting  of  the  Computer  Performance  Evaluation 
Users  Group  (CPEUG  80)  held  October  20-23,  1980,  in  Orlan- 
do, Florida.  With  the  theme  "CPE  Trends  in  the  80's,"  CPEUG 
80  focused  on  new  applications  that  are  expected  to  grow  in  the 
80's  and  changes  that  may  occur  in  traditional  areas  during  the 
80's.  The  program  was  divided  into  two  parallel  sessions  and 
included  technical  papers  on  previously  unpublished  work,  case 
studies,  tutorials,  and  panels.  Technical  papers  are  presented  in 
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the  Proceedings  in  their  entirety.  These  proceedings  include  the 
following  papers  (indented): 

On  the  simulation  modeling  of  network  DBMS,  J.  A.  Aitken 
and  H.  T.  Hsu,  SP500-65,  pp.  3-10  (Oct.  1980). 

Key  words:  CODASYL;  data  base;  data  base  management 
systems;  data  description  language;  data  manipulation  lan- 
guage; performance  evaluation;  schema;  simulation  model- 
ing. 

This  paper  describes  an  approach  to  the  simulation  mod- 
eling of  Data  Base  Management  Systems  (DBMS) — specifi- 
cally, those  DBMS  which  are  based  on  the  CODASYL 
DBMS  concepts  and  specifications. 

The  modeling  approach  provides  the  system  designer  (or 
data  base  administrator)  with  a  powerful  tool  for  the  pre- 
diction and  evaluation  of  DBMS  performance.  Modeling 
language  statements  corresponding  directly  to  actual  data 
description  language  (DDL)  and  data  manipulation  lan- 
guage (DML)  statements  allow  the  straightforward  defini- 
tion of  data  base  structures  (schemas)  and  representation  of 
application  program  behavior.  A  pre-defined  model  struc- 
ture which  includes  representations  of  DBMS  control  func- 
tions (e.g.,  data  base  access  control,  space  management, 
buffer  management)  and  DML  operations,  facilitates  DBMS 
modeling.  The  use  of  a  simulation-time  "replica"  of  a  mod- 
eled data  base  enables  detailed  modeling  of  data  base  navi- 
gation and  accessing. 

The  DBMS  model  supports  the  investigation  of  many 
factors  affecting  DBMS  performance,  including:  workload 
composition,  logical  data  base  structure,  physical  data  base 
organization,  data  base  size,  data  base  page  size,  number  of 
buffers  and  buffer  management  strategies,  data  base  loading 
factors,  and  secondary  storage  device  characteristics. 

DBMS  performance  prediction  and  evaluation  is  support- 
ed by  the  automatic  collection  and  reporting  of  a  variety  of 
performance  statistics  pertaining  to  (1)  data  base  area  queu- 
ing, utilization,  and  accessing,  (2)  run-unit  execution  time 
and  data  base  I/O,  (3)  buffer  utilization  and  queuing,  and 
(4)  run-unit  DML  request  queuing. 

An  approach  to  benchmarking  DBMS,  B.  N.  Anderson, 
SP500-65.  pp.  11-20  (Oct.  1980). 

Key  words:  constructing  program;  DBMS  benchmarking; 
interface  functions. 

This  paper  presents  a  data  base  management  system 
(DBMS)  benchmarking  methodology  developed  by 
FEDSIM  to  support  an  acquisition  of  both  a  computer 
mainframe  and  a  DBMS.  The  DBMS  benchmarking  meth- 
odology provides  procedures  for:  1.  defining  a  logical  data 
base  structure;  2.  constructing  programs  to  generate  files 
incorporating  the  logical  relationships;  and  3.  constructing 
batch  and  on-line  benchmark  programs  which  incorporate 
the  logical  DBMS  relationships  through  the  use  of  vendor- 
independent  interface  functions. 

In  order  to  execute  the  benchmark  programs,  the  vendor 
must  implement  the  logical  data  base  structure  in  the  pro- 
posed physical  data  base  structure,  by  replacing  the  inter- 
face functions  with  appropriate  DBMS  commands.  The 
vendor  may  implement  any  physical  data  base  structure,  as 
long  as  the  functional  requirements  specified  by  the  bench- 
mark programs  are  met. 

The  benchmark  data  base  and  programs  were  implement- 
ed and  tested  by  an  agency  team  of  programmer/analysts, 
with  the  agency  team  performing  vendor  functions.  This 
test  of  the  DBMS  benchmarking  methodology  is  described 
in  this  paper.  Potential  problems  and  benefits  of  this  ap- 
proach to  benchmarking  data  base  management  systems  are 
also  discussed.  Finally,  a  comparison  of  the  similarities  and 
differences  between  the  U.S.  Department  of  Agriculture's 


DBMS  benchmark  methodology  and  the  benchmark  meth- 
odology presented  in  this  paper  is  presented. 

EDP  auditing  in  the  1980's  or  the  vanishing  paper  trail,  H. 

E.  Andersen,  SP500-65.  pp.  23-32  (Oct.  1980). 

Key  words:  audit-in-depth;  auditing;  auditing  aids;  internal 
controls;  security. 

This  paper  is  designed  to  provide  an  overview  of  (1) 
traditional  auditing  methodology  and  (2)  the  reasons  why 
these  methods  must  be  modified  and  adapted  in  order  to 
cope  with  the  "vanishing  paper  trail"  inherent  in  today's 
(and  tomorrow's)  increasingly  on-line,  data  base-oriented, 
distributed  processing,  EDP  environment. 

The  three  basic  types  of  audits  (general,  administrative, 
and  applications)  will  be  discussed.  Examples  of  flagrant, 
and  not-so-flagrant,  computer  crimes  will  be  presented. 
Practical  and  proposed  solutions  for  the  reduction  of  these 
types  of  DP  crimes  in  the  1980's  will  be  examined. 

The  major  thrust  of  the  paper,  however,  will  address  the 
importance  of  the  applications-oriented  audit.  The  paper 
will  discuss  the  concept  of  Computer  Management  Tech- 
nology (CMT),  and  show  that  this  is  in  reality  a  type  of  on- 
going auditing  task.  Alternatives  will  be  examined  for  meas- 
uring, managing  and  controlling  key  functional  areas  that 
have  a  definite  interactive  effect  on  the  availability  of  re- 
sources and  the  performance  of  system  components  (or 
both)  in  a  data  processing  installation. 

Tracking  potential  security  violations,  R.  L.  Lehmann, 
SP500-65,  pp.  33-46  (Oct.  1980). 

Key  words:  audit  trails;  computer  fraud;  computer  security; 
job  tracking;  security  violations;  SMF  retrieval. 

Security  concerns  not  only  involve  providing  restricted 
access  to  computer  resources,  but  frequently  require  inves- 
tigative studies  to  track  suspicious  utilization  for  potential 
company  violations.  For  such  studies  it  is  important  to  have 
pertinent  information  for  the  entire  job  in  order  to  trace 
what  is  being  done.  Sometimes  very  little  information  is 
available  to  use  as  a  key  for  isolating  the  jobs  in  question. 
This  paper  describes  a  tool  developed  at  Union  Carbide 
Corp.  to  enhance  such  investigations  on  IBM  MVS  sys- 
tems. 

Measuring  programming  productivity,  P.  F.  ZoU,  SP500-65, 
pp.  49-52  (Oct.  1980). 

Key  words:  metaprogramming;  operationalism;  programmer 
measurement;  programmer  productivity. 

The  paper  begins  by  characterizing  the  current  era  as  one 
of  decreasing  hardware  costs  and  increasing  software  costs. 
These  trends  make  the  improvement  of  programmer  pro- 
ductivity a  critical  consideration.  The  paper  precedes  with 
a  review  of  the  historical  methods  of  measurement  that  use 
statistics  such  as  programs,  lines  of  code,  limited  lines  of 
code,  program  correctness,  data  division  lines  plus  verbs, 
and  project  control  history.  The  consequences  of  imposing 
these  various  measures  are  considered  from  the  aspects  of 
generation  of  quality  programs  and  impact  on  programmer 
morale. 

The  second  section  of  the  paper  advances  the  position 
that  available  methodologies  depend  on  the  assumption  that 
programmers  should  be  evaluated  on  their  ability  to  pro- 
duce a  program,  as  opposed  to  a  product  such  as  a  report 
or  a  screen.  An  operationalist  methodology  suitable  for 
metaprogramming  is  defined  with  the  key  constituents 
being  a  data  elements  dictionary  and  a  .set  of  software 
routines  that  generate  sections  of  programs.  The  paper  con- 
cludes with  some  suggested  methods  for  measuring  the 
efficiency  of  metaprograms'  output  as  well  as  measuring  the 
programmer's  productivity  in  the  new  milieu. 
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Comparative  performance  of  COBOL  vs.  PL/1  programs,  P. 

J.  Jalics,  SP500-65,  pp.  53-59  (Oct.  1980). 

Key  words:  benchmark;  COBOL;  PL/1. 

The  comparative  performance  of  COBOL  versus  PL/1 
programs  on  the  IBM/370  is  studied  on  the  basis  of  a 
substantive  benchmark  test  which  has  been  implemented  in 
both  languages.  The  benchmark  program  was  written  so  as 
to  use  identical  data-types  and  language  facilities  where 
they  exist,  and  close  approximations  elsewhere.  Measure- 
ment results  from  each  of  eleven  atomic  tests  are  then  used 
to  gain  insight  into  the  relative  merits  of  code  generated  for 
each  language  in  that  particular  area.  A  number  of  surpris- 
ing results  were  found,  which  in  turn  necessitated  the  run- 
ning of  additional  experiments  to  explain  the  results.  These, 
then,  all  contribute  to  give  substantial  insights  into  the 
relative  performance  of  COBOL  versus  PL/1  Programs. 

NBS  network  measurement  methodology  applied  to  synchro- 
nous communications,  M.  D.  Abrams  and  D.  C.  Neiman, 
SP500-65.  pp.  63-70  (Oct.  1980). 

Key  words:  data  communications;  protocol  validation;  syn- 
chronous; teleprocessing  service  evaluation. 

This  paper  focuses  on  the  application  of  the  NBS  Net- 
work Measurement  Instrument  (NMI)  to  synchronous  data 
communication.  The  suitability  of  the  underlying  Stimu- 
lus— Acknowledgement — Response  (SAR)  model  to  sup- 
port the  implementation  of  this  methodology  permitting 
quantitative  evaluation  of  interactive  teleprocessing  service 
delivered  to  the  user  is  described.  The  logic  necessary  to 
interpret  SAR  components  and  boundaries  depends  on 
character  time  sequence  for  asynchronous  data  communica- 
tions traffic  but  entails  protocol  decomposition  and  content 
analysis  for  character  synchronous  data  traffic.  The  decom- 
position and  analysis  rules  necessary  to  evaluate  synchro- 
nous communications  are  discussed  and  the  level  of  proto- 
col violation  detection  which  results  as  a  byproduct  is 
cited.  Extensions  to  the  utility  of  the  Network  Measure- 
ment Instrument  (NMI),  deriving  from  additional  workload 
profiling  measures  desirable  for  character  synchronous 
communications,  are  also  presented. 

Introduction  to  data  communications  system  performance  pa- 
rameters, D.  S.  Grubb,  SP500-65,  pp.  71-75  (Oct.  1980). 

Key  words:  computer  communications;  computer  network- 
ing; data  communications;  networks;  performance  require- 
ments; telecommunications. 

This  paper  is  an  introduction  to  a  set  of  user-oriented 
data  communication  system  performance  parameters  that 
will  permit  the  user  to  specify,  compare,  and  measure  data 
communication  service.  The  set  of  parameters  is  designed 
to  be  universal  in  application  for  any  digital  data  communi- 
cation system  regardless  of  the  control  protocol  or  network 
topology  used.  This  set  of  parameters  is  also  selected  to 
provide  a  comprehensive  specification  of  data  communica- 
tion requirements.  The  parameters  are  the  subject  of  a  pro- 
posed ANSI  standard.  The  parameters  are  based  on  a  simi- 
lar set  of  parameters  contained  in  Interim  Federal  Standard 
1033.  The  primary  parameters  are  specific  measures  of 
speed  (delay  and  rate),  accuracy,  and  reliability  associated 
with  the  three  primary  functions:  access,  transfer,  and  dis- 
engagement. 

User-oriented  carrier  sense  multiple  access  bus  simulator,  M. 

Krajewski,  SP500-65.  pp.  79-85  (Oct.  1980). 

Key  words:  bus  networks;  bus  performance;  computer  pro- 
grams; contention;  CSMA;  GPSS;  local  area  networks; 
packet  switching;  simulation. 

This  paper  describes  a  general  purpose,  user-oriented 


Carrier  Sense  Multiple  Access  (CSMA)  bus  simulation  pro- 
gram written  in  GPSS-V.  Designed  to  fill  a  need  to  quickly 
and  easily  predict  bus  performance,  it  provides  the  capabili- 
ty to  simulate  local  area  computer  communication  networks 
governed  by  one  of  the  CSMA  protocols.  Simplicity,  flexi- 
bility, and  run-time  economy  were  the  key  criteria  em- 
ployed in  the  formulation. 

CSMA  protocols  are  a  class  of  stochastic  packet  switch- 
ing techniques  which  allow  multiple  independent  network 
subscribers  to  share  a  single  communications  channel  with 
reasonably  high  efficiency.  All  are  based  upon  the  original 
ALOHA  protocol.  They  possess  their  greatest  potential  in 
meeting  the  communication  needs  of  bursty,  terminal-domi- 
nated networks  operating  over  a  limited  geographical  area. 
In  general,  these  networks  consist  of  low  rate  devices  re- 
quiring extremely  short  response  times. 

The  simulator  was  designed  to  be  quickly  adaptable  to 
different  network  characteristics.  It  is  user-oriented  in  that 
all  simulation  parameters  are  documented  and  initialized  in 
a  single  section  of  the  program.  Subscriber  populations  can 
range  in  size  from  few  to  many  thousands  of  terminals. 
Outputs  from  a  simulation  run  consist  of  the  system  charac- 
teristics input  by  the  user  and  statistical  channel  perform- 
ance information  gathered  automatically  by  GPSS.  This 
includes  the  average  throughput,  subscriber  traffic,  and  de- 
ferred and  retransmitted  packet  statistics.  Statistics  concern- 
ing individual  packet  delays  and  overall  end-to-end  re- 
sponse times  are  formatted  and  output  in  the  form  of  delay 
distribution  tables. 

The  program's  primary  application  domain  is  the  predic- 
tion and  evaluation  of  those  bus  performance  characteristics 
relevant  to  initial  local  area  network  design  decisions. 
These  include  packet  size,  bus  capacity,  and  the  general 
suitability  of  CSMA  protocols. 

A  comparative  evaluation  of  local  area  communication  tech- 
nology, R.  L.  Larsen,  J.  R.  Agre,  and  A.  K.  Agrawala,  SP500- 
65.  pp.  87-97  (Oct.  1980). 

Key  words:  communications;  comparative  study;  local  area 
network;  performance. 

The  builder  of  a  local  area  network  is  immediately  con- 
fronted with  the  selection  of  a  communications  architecture 
to  interconnect  the  elements  (hosts  and  terminals)  of  the 
network.  This  choice  must  often  be  made  in  the  presence  of 
great  uncertainty  regarding  the  available  alternatives  and 
their  capabilities,  and  a  dearth  of  comparative  information. 
This  was  the  situation  confronting  NASA  upon  seriously 
considering  local  area  networks  as  an  architecture  for  mis- 
sion support  operations.  As  a  result,  a  comparative  study 
was  performed  in  which  alternative  communication  archi- 
tectures were  evaluated  under  similar  operating  conditions 
and  system  configurations.  Considered  were:  (1)  the  ring, 
(2)  the  cable-bus,  (3)  a  circuit-switching  system,  and  (4)  a 
shared  memory  system.  The  principle  performance  criterion 
used  was  the  mean  time  required  to  move  a  message  from 
one  host  processor  to  another  host  processor.  Local  oper- 
ations within  each  host,  such  as  interrupt  service  time,  were 
considered  to  be  part  of  this  overall  time.  The  performance 
of  each  alternative  was  evaluated  through  simulation 
models  and  is  summarized  in  this  paper. 

Some  properties  of  a  simple  deterministic  queueing  model,  R. 

Turner,  SP500-65,  pp.  101-109  (Oct.  1980). 

Key  words:  fixed  service  time;  queueing  network. 

A  simple  queueing  network  with  fixed  service  times  is 
defined.  This  network  might  be  an  appropriate  model  for 
two  asynchronous  devices  sharing  the  use  of  a  single  re- 
source, where  all  service  times  are  fixed.  An  algorithm 
permitting  efficient  computation  of  system  behavior  is  de- 


scribed.  Certain  general  properties  of  the  system  are  deter- 
mined. 

A  highly  parameterized  tool  for  studying  performance  of 
computer  systems,  H.  D.  Hughes,  SP500-65.  pp.  111-128  (Oct. 
1980). 

Key  words:  cumulative  distribution  function;  events;  hard- 
ware configuration;  model  validation;  queue;  scheduling 
policies;  simulation  model;  system  performance;  workloads. 

A  highly  parameterized  simulation  model  is  described 
which  allows  experiments  to  be  performed  for  computer 
performance  evaluations  studies.  The  results  of  these  experi- 
ments can  be  used  to  evaluate  the  effect  of  changing  the 
hardware  configuration,  the  workload,  the  scheduling 
policy,  the  multiprogramming  level,  etc.  The  model  is  con- 
structed to  function  either  as  a  batch  or  time-sharing 
system,  or  as  a  combination  of  both.  This  simulation  model 
also  has  the  potential  of  providing  dynamic  feedback  for 
the  scheduler.  A  discussion  of  the  design,  implementation, 
and  use  of  the  model  is  presented.  Examples  are  provided 
to  illustrate  some  possible  uses  of  the  model  and  verifica- 
tions of  the  results  obtained  from  the  model. 

Optimal  selection  of  CPU  speed,  device  capacities,  and  allo- 
cation of  files  with  variable  record  size,  K.  S.  Trivedi  and  R. 
A.  Wagner,  SP500-65,  pp.  129-135  (Oct.  1980). 

Key  words:  capacity  planning;  configuration  planning;  file 
assignment  problem;  optimization;  performance  evaluation; 
performance  oriented  design;  queueing  networks. 

This  paper  extends  a  previous  model  for  computer 
system  configuration  planning  developed  by  the  authors. 
The  problem  is  to  optimally  select  CPU  speed,  device  capa- 
cities, and  file  assignments  so  as  to  maximize  system 
throughput  subject  to  a  fixed  cost  constraint.  In  our  earlier 
paper  we  assumed  that  the  record  sizes  for  all  files  are 
equal,  the  block  sizes  of  all  devices  are  equal  and  these  two 
in  turn  are  equal.  In  this  paper  we  extend  our  earlier  results 
to  allow  each  file  a  distinct  record  size  and  each  device  a 
distinct  block  size. 

MVS  performance  prediction  using  mechanically-generated 
queueing  models,  R.  J.  Feil  and  B.  A.  Ketchledge,  SP500-65, 
pp.  139-156  (Oct.  1980). 

Key  words:  capacity;  planning;  queueing  models. 

A  central  issue  in  capacity  planning  for  IBM  MVS  envi- 
ronments is  the  prediction  of  system  performance  under 
varying  workload  and  configuration  assumptions.  This 
paper  addresses  the  issue  of  performance  prediction  in  the 
context  of  a  general  approach  to  capacity  planning  for 
MVS  environments.  In  particular,  the  paper  covers:  a.  Defi- 
nition of  an  RMF-based  measurement  strategy  for  MVS 
environments;  b.  Software  for  mechanical  generation  of 
BEST/1  queueing  models  of  MVS  systems.  (BEST/1  is  a 
proprietary  product  of  BGS  Systems,  Inc.);  c.  Calibration 
and  use  of  the  resulting  BEST/1  models  for  capacity  plan- 
ning studies.  An  actual  case  study  will  be  presented. 

An  I/O  system  model  for  303X  processors,  S.  Bhatia  and  P. 
Carroll,  SP500-65.  pp.  157-163  (Oct.  1980). 

Key  words:  input/output  system;  shared  resources. 

In  the  303X  input/output  system  certain  jobs  are  critical 
in  the  sense  that  the  system  pays  a  penalty  in  reduced 
performance  if  they  are  not  finished  in  some  maximum 
allowable  time.  The  purpose  of  the  model  is  to  determine 
the  extent  of  the  penalty  a  system  will  pay  in  a  heavily 
loaded  environment. 

The  model  of  the  input/output  system  of  the  303X  pro- 
cessors decomposes  the  system  into  a  three  level  hierarchy 


of  server/requestors.  The  levels  are:  1.  (highest)  the  tele- 
processing controllers,  2.  the  byte  channel  interface,  and  3. 
(lowest)  the  director  of  the  303X  channel  group.  Each 
server  services  requests  from  the  next  higher  level  of  the 
hierarchy  (in  a  strict  priority  order  defined  by  the  system 
design)  and  makes  requests  to  the  next  lower  level  of  the 
hierarchy. 

In  a  typically  heavily  loaded  situation,  the  rare  situations 
when  the  queues  for  the  shared  resources  become  exces- 
sive, some  jobs  may  pay  a  performance  penalty.  The  ana- 
lytic techniques  used  to  determine  the  probability  of  these 
rare  situations  of  excessive  queue  length  and  the  model 
validation  results  will  be  described. 

Configuration  and  capacity  planning  in  a  distributed  process- 
ing system,  K.  C.  Sevcik,  G.  S.  Graham,  and  J.  Zahorjan, 
SP500-65.  pp.  165-171  (Oct.  1980). 

Key  words:  asymptotic  bound  analysis;  benchmark  tests; 
capacity  planning;  configuration  analysis;  queueing  network 
modeling. 

The  distributed  health  claims  processing  system  of  a 
major  insurance  company  was  based  on  hardware  that  soon 
proved  inadequate  for  the  processing  load.  A  decision  was 
made  to  replace  the  entire  system  with  new  hardware  and 
software  through  an  acquisition  and  development  process 
scheduled  to  take  three  years.  We  were  asked  to  undertake 
a  study  with  the  goals  of  (1)  comparing  alternative  pro- 
posed configurations  for  the  replacement  system,  and  (2) 
assessing  the  adequacy  of  alternative  transitional  systems 
based  on  the  existing  software  intended  for  use  during  the 
development  of  the  replacement  system.  In  this  paper,  we 
describe  the  latter  aspects  of  the  study.  Using  analytic  mod- 
elling and  simple  asymptotic  bound  analysis,  we  were  able 
to  show  that  the  performance  of  a  proposed  transitional 
system  was  likely  to  deviate  significantly  from  the  expecta- 
tions based  on  intuition  and  information  from  the  hardware 
vendor.  Subsequent  benchmark  tests,  motivated  by  the  re- 
sults of  our  study,  conformed  closely  to  our  predictions. 
Without  the  information  that  resulted  from  our  brief  study, 
the  company  might  have  purchased  hardware  inadequate 
for  its  intended  purpose. 

File  allocation  methodology  for  performance  enhancement,  S. 

R.  Kumar,  R.  B.  Lake,  and  C.  T.  Nute,  SP500-65,  pp.  175-188 
(Oct.  1980). 

Key  words:  file  binding;  I/O  resource  allocation;  logical 
storage  to  physical  device  mapping;  O.S.  performance  pre- 
diction; O.S.  tuning;  storage  partitioning;  systems  perform- 
ance modeling;  systems  storage  restructuring. 

Storage  device  configuration  is  an  important  issue  in  the 
performance  of  computer  systems.  The  designer  or  installa- 
tion manager  has  to  map  user  and  system  demands  for 
storage  space  across  the  range  of  I/O  devices  available  on 
the  system.  We  present  here  a  methodology  for  optimizing 
such  mapping.  A  generalized  performance  model  for  inter- 
active systems  is  developed  and  validated.  The  model  in- 
corporates the  device  organization,  and  given  the  descrip- 
tors for  storage  devices,  predicts  performance  figures  for  a 
broad  range  of  system  configurations  and  workloads.  Alter- 
nately, given  the  target  performance  figures  for  the  installa- 
tion, it  helps  work  out  alternative  system  configuration  for 
improved  performance.  We  present  cost  benefit  tradeoff 
studies  based  on  hypothetical  scenarios  to  determine  opti- 
mal file  storage  strategies  from  the  point  of  view  of  the 
user  as  well  as  the  installation. 

Capacity  analysis  of  shared  DASD  control  units,  F.  L.  Pe- 

driam,  SP500-65,  pp.  189-198  (Oct.  1980). 

Key  words:  capacity;  control  units;  queueing  model. 
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The  IBM  DASD  control  unit  is  an  expensive  and  impor- 
tant component  in  an  IBM  370  processing  system.  As  is  the 
case  with  most  computer  equipment,  the  data  handHng  ca- 
pacity is  not  well  defined  in  terms  of  its  impact  on  system 
throughput.  Defining  this  is  an  especially  difficult  task 
where  the  control  unit  is  connected  to  several  CPU's.  A 
queueing  model  can  address  this  situation,  however,  the 
standard  modeling  equations  do  not  account  for  a  multipath 
environment.  In  addition,  the  collection  of  model  input  data 
is  not  a  simple  process.  The  data  collection  and  model 
verification  procedures  are  discussed  in  detail  in  this  paper. 
In  addition,  some  significant  observations  are  made  regard- 
ing the  operation  of  the  control  units.  This  study  resulted  in 
a  recommendation  of  limiting  the  control  unit  load  to  less 
than  50  SIO's  per  second. 

A  note  on  computer  system  capacity  planning  through  materi- 
al requirements  planning,  K.  O.  Salawu,  SP500-65.  pp.  199-203 
(Oct.  1980). 

Key  words:  capacity  planning;  computed  installation;  work- 
load. 

A  computer  installation  is  likened  to  an  industrial  produc- 
tion factory.  Demands  for  goods  and  services  are  either  not 
met  (shortage,  disservice)  or  oversupplied  (inventory  or 
waste).  For  given  shortage  and  wastage  costs,  a  smooth- 
ened,  short-term  production/service  plan  can  be  drawn 
from  predicted  demand  or  workload.  This  brief  note  em- 
ploys simple  graphical  methods  used  by  production  engi- 
neers for  aggregate  production  scheduling  and  the  arithme- 
tic of  materials  requirement  planning  to  impute  measures  of 
disservice  to  users  and  poor  utilization  of  computer  re- 
sources. Noting  that  production/service  objectives  are 
hardly  unique,  the  methods  of  goal  programming  that  in- 
corporate the  satisfaction  of  multiple  objectives  are  judged 
to  be  more  appropriate  for  formulating  production/service 
plans. 

Adaptive  load  control  in  batch-interactive  computer  systems, 

S.  T.  Chanson  and  P.  S.  Sinha,  SP500-65.  pp.  207-213  (Oct. 
1980). 

Key  words:  load  control;  multiprogramming;  operational 
analysis;  optimization;  queueing  theory;  response  time;  satu- 
ration point;  throughput  rate. 

This  paper  presents  a  systematic  approach  to  estimate  the 
saturation  point  of  a  large  computer  installation  using  oper- 
ational analysis.  An  expression  for  saturation  point  as  de- 
fined by  Kleinrock  is  derived  in  terms  of  measurable  and 
operational  quantities.  Using  stochastic  programming  and 
time  series  analysis  the  optimal  number  of  batch  jobs  that 
should  be  activated  within  next  interval  is  then  computed, 
so  that  the  system  is  neither  underutilized  nor  over-saturat- 
ed. 

Sensitivity  analysis  and  forecasting  for  large  scale  IBM  com- 
puter systems:  A  methodological  approach  and  case  study,  C. 
Steidtmann,  SP500-65,  pp.  215-229  (Oct.  1980). 

Key  words:  Box-Jenkins;  forecasting;  multiple  regression; 
sensitivity  analysis;  simultaneous  equations. 

This  paper  outlines  the  development  and  use  of  a  new 
method  of  forecasting  computer  capacity  for  large  scale 
IBM  computer  systems  at  Mountain  Bell.  The  model  that 
was  developed  to  accomplish  this  task  uses  three  different 
statistical  techniques.  A  representation  of  the  computer 
system  is  developed  using  two  stage  least  squares  multiple 
regression.  An  autoregressive  integrated  moving  average 
process  is  then  used  to  individually  forecast  the  level  of  use 
for  each  of  the  components  of  the  system.  These  values  are 
then  placed  into  a  system  of  simultaneous  equations  which 
are  then  solved  to  give  the  desired  results.  The  data  that 


was  used  in  this  project  was  collected  over  the  course  of  a 
year  by  hardware  monitors  off  of  an  IBM  3033  that  was  the 
global  processor  in  a  MVS/JES3  triplex  in  Mountain  Bell's 
Colorado/Wyoming  processing  center. 

A  performance  evaluation  study  of  UNIX,  L.  F.  Cabrera, 
SP500-65.  pp.  233-243  (Oct.  1980). 

Key  words:  comparison;  performance  of  computer  systems; 
UNIX;  upgrading  changes. 

Different  performance  aspects  of  computer  systems  on 
which  the  time-sharing  operating  system  UNIX  runs  are 
presented. 

A  comparison  of  the  performance  of  three  installations  is 
made  and  the  method  discussed.  The  effects  of  distinct 
upgrading  changes  made  in  the  systems,  namely,  the  addi- 
tion of  a  cache  memory,  of  a  disk  drive  and  of  main 
memory  are  also  reported. 

I/O  performance  measurement  on  CRAY-1  and  CDC  7600 
computers,  I.  Y.  Bucher  and  A.  H.  Hayes,  SP500-65,  pp.  245- 
254  (Oct.  1980). 

Key  words:  compute-and-test  loop;  CPU  transfer  rates;  I/O 
performance;  overhead  CPU. 

Disk  I/O  transfer  rates  and  overhead  CPU  times  were 
measured  as  functions  of  buffer  size  and  number  of  logically 
independent  I/O  channels  for  several  operating  systems  and 
16  I/O  routines  on  the  Cray-1  and  CDC  7600  computers. 
By  parameterizing  the  codes  for  a  variable  number  of  chan- 
nels, buffer  sizes,  and  words  transmitted,  the  effect  of  these 
variables  is  observed  for  buffered,  nonbuffered,  and 
random-access  I/O  transmissions.  To  measure  CPU-over- 
lapped performance,  I/O  was  performed  concurrently  with 
a  pretimed  compute  loop.  Rates,  sector  overhead,  and  CPU 
transmission  speeds  were  calculated  upon  completion  of  1/ 
O.  Effects  of  memory  blocking  due  to  vector  operations 
were  observed.  Methods  and  results  are  presented  in  this 
paper. 

Forecasting  computer  processing  requirements:  A  case  study, 

R.  D.  Tomberlin,  SP500-65.  pp.  255-261  (Oct.  1980). 

Key  words:  benchmark;  capacity  management;  capacity 
planning;  workload  forecasting;  workload  update. 

This  case  study  describes  a  recent  experience  the  author 
had  in  updating  a  computer  workload  forecast.  It  presents 
an  example  of  a  workload  forecast  developed  without 
regard  for  future  update  requirements  and  the  subsequent 
problems  encountered  when  trying  to  perform  an  update  on 
the  original  study.  The  update  methodology  used  is  de- 
scribed and  a  series  of  recommendations  is  provided  to  help 
the  reader  avoid  problems  of  the  type  experienced  by  the 
author. 

Data  processing  user  service  management,  P.  S.  Eisenhut, 
SP500-65.  pp.  265-276  (Oct.  1980). 

Key  words:  computer  performance  evaluation;  data  proc- 
essing performance;  data  processing  service;  information 
system  design;  information  system  usability;  performance 
management. 

After  30  years  since  the  advent  of  the  electronic  comput- 
er, we  are  fast  entering  the  era  of  the  information  society. 
The  trend  is  towards  increasing  use  and  dependence  of 
business  upon  data  processing.  Data  processing  profession- 
als must  provide  applications  which  perform  adequately 
with  respect  to  the  business  needs  of  users.  Data  processing 
professionals  who  concern  themselves  with  the  functional 
and  technological  aspects  of  data  processing  must  now  con- 
cern themselves  with  the  performance  of  effectiveness  of 
data  processing  in  the  business  environment. 
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To  do  this  requires  a  coordinated  management  process. 
This  management  process  starts  during  the  development  of 
new  data  processing  appHcations  with  user  oriented  service 
objectives.  The  process  includes  measurements,  problem  di- 
agnosis, reporting  of  service  and  follow-up  action,  all  on  a 
regular  basis.  It  also  includes  a  formal  capacity  planning 
process  which  relates  to  committed  levels  of  service  as  well 
as  computing  load. 

Making  the  transition  to  an  information  society  requires  a 
new  attitude  among  data  processing  professionals  and  a 
commitment  from  data  processing  management.  Good  data 
processing  managers  will  view  User  Service  Management 
as  being  critical  to  their  own  success. 

Performance  evaluation  of  computer  operations  procedures, 

P.  A.  Drayton,  SP500-65.  pp.  279-287  (Oct.  1980). 

Key  words:  measurements;  operations;  performance. 

A  discussion  of  the  measurements  required  for  an  evalua- 
tion of  the  operating  procedures  of  a  large  computer  system 
data  center.  Included  are  the  guideline  values  which  should 
be  achievable  with  good  operating  techniques  and  solutions 
to  frequently  encountered  problem  situations. 

Evaluating  total  computer  performance  for  top  management, 

R.  L.  Fidler,  SP500-65,  pp.  289-293  (Oct.  1980). 

Key  words:  ADP  management;  computer  performance 
evaluation. 

Computer  performance  evaluations,  installation  reviews 
and  EDP  audits  have  all  focused  on  an  individual  data 
processing  system.  It  is  rare  that  any  evaluation  is  made  of 
all  computer  systems  and  related  functions  on  an  organiza- 
tion-wide basis.  Consequently,  there  is  an  abundance  of 
technical  and  management  information  for  use  at  the  instal- 
lation level  but  a  dearth  of  management  information  for  use 
at  the  organization's  top  level. 

At  the  Department  of  Commerce  we  are  initiating  a  new 
program  of  installation  reviews,  to  provide  useful  informa- 
tion not  only  to  installation  management  but  more  impor- 
tantly to  the  Assistant  Secretary  for  Administration,  the  top 
Commerce  official  responsible  for  the  management  of  com- 
puter resources.  A  three-phase  approach  will  be  used.  First, 
all  data  processing  installations  will  complete  an  annual 
questionnaire  about  their  operations.  Second,  several  instal- 
lations will  be  selected  each  year  for  on-site  reviews.  Other, 
more  technical  evaluations  may  be  made  as  necessary.  Fi- 
nally, using  the  summary  information  provided  by  the  bu- 
reaus and  based  on  the  installations'  questionnaire  re- 
sponses, an  annual  report  will  be  produced  for  the  Assistant 
Secretary. 

The  Air  Force  base  level  computer  performance  management 
program,  J.  K.  Graham,  Jr.,  SP500-65.  pp.  295-300  (Oct. 
1980). 

Key  words:  Air  Force  Data  Systems  Design  Center;  Com- 
puter Performance  Management  Technical  Center;  CPM 
project  officer. 

The  Air  Force  base  level  Computer  Performance  Man- 
agement (CPM)  program  is  10  years  old  this  year.  More 
than  100  operating  locations  around  the  world  are  within 
the  scope  of  the  program.  This  paper  describes  the  history 
and  current  status  of  the  program.  It  also  speculates  about 
the  future  course  of  Computer  Performance  Management 
within  the  base  level  environment. 

RTE's— Past  is  prologue,  M.  G.  Spiegel,  SP500-65.  pp.  303- 
310  (Oct.  1980). 

Key  words:  applications;  remote  terminal  emulators 
(RTEs);  technology. 


This  paper  surveys  the  evolution  of  Remote  Terminal 
Emulators  (RTEs).  Major  developments  in  RTE  technol- 
ogy are  separated  into  three  "generations"  of  products. 
Each  generation's  unique  applications  and  features  are  high- 
lighted. Recent  developments  are  noted  and  a  prediction  of 
future  use  for  RTEs  is  provided. 

Application  prototyping:  A  case  study,  C.  W.  Jenkins,  SP500- 
65,  pp.  311-315  (Oct.  1980). 

Key  words:  application  prototyping;  Congressional  Budget 
Office;  interactive  systems;  user  requirements. 

Accurate  specification  of  user  requirements  for  interac- 
tive systems  is  especially  difficult  in  an  environment  where 
the  demand  for  information  is  intense,  short-fused  and 
largely  unpredictable. 

The  Congressional  Budget  Office  was  created  in  1975  by 
an  Act  of  Congress.  Its  primary  mandate  is  to  serve  the 
Budget  and  Appropriation  committees  of  both  the  Senate 
and  the  House  of  Representatives.  The  Act  also  defined  a 
Congressional  Budget  process  specifying  a  calendar  of 
events  and  specific  completion  dates  for  major  activities. 
This  pacing  of  budgetary  actions  produces  a  highly  charged 
environment  in  which  CBO  must  be  able  to  respond  imme- 
diately to  information  needs  with  information  that  is  both 
accurate  and  consistent. 

In  approaching  a  redesign  of  some  of  these  highly  visible 
information  systems,  CBO  decided  to  follow  a  strategy  of 
prototyping  these  systems  in  order  to  faciliate  the  involve- 
ment of  the  user,  highlight  the  user's  real  needs  and  to 
demonstrate  the  feasibility,  effectiveness  and  any  shortfalls 
of  the  proposed  system  before  risking  either  a  management 
or  design  commitment. 

Performance  evolution  in  a  large  scale  system,  R.  S.  Brice 
and  J.  W.  Anderson,  SP500-65.  pp.  319-330  (Oct.  1980). 

Key  words:  capabilities;  message  overhead;  modular  design; 
system  tuning. 

This  paper  documents  the  evolution  of  system  perform- 
ance in  an  operating  system  from  its  initial  use  by  a  few 
friendly  users  in  October  1978  to  its  present  state.  The 
system,  DEMOS,  was  developed  for  the  Cray  Research 
Inc.  (CRI)  Cray-1  computer  at  the  Los  Alamos  Scientific 
Laboratory  (LASL)  by  staff  members  in  the  LASL  Com- 
puter Science  and  Services  Division.  Some  important  fea- 
tures of  DEMOS  architecture  are  described.  It  is  shown 
how  the  robustness  in  the  design  permitted  major  reduction 
in  overhead  to  be  achieved  with  only  minor  software 
changes.  Particular  emphasis  is  placed  on  file  system  design 
and  performance  because  much  of  the  system  overhead 
reduction  occurred  as  a  result  of  changes  to  this  system 
component.  Also,  some  predictions  are  made  regarding  per- 
formance resulting  from  proposed  modifications. 

SPSOO-67.  Computer  science  &  technology:  The  SRI  hierarchical 
development  methodology  (HDM)  and  its  application  to  the 
development  of  secure  software,  K.  N.  Levitt,  P.  Neumann, 
and  L.  Robinson,  Nat.  Bur.  Stand.  (U.S.),  Spec.  Publ.  500-67, 
54  pages  (Oct.  1980)  SN0O3-OO3-O2258-6. 

Key  words:  design  methodology;  formal  specification; 
formal  verification;  hierarchical  design;  programming  meth- 
odology; security. 

This  document  provides  an  introduction  to  the  SRI  Hierarchi- 
cal Development  Methodology  (HDM).  The  methodology  em- 
ploys a  staged  decomposition  of  the  development  process, 
which  separates  design,  data  representation,  and  implementation. 
For  any  given  system  development,  HDM  employs  a  hierarchi- 
cal decomposition  of  the  design  and  formal  specifications  of 
modules  and  their  interconnections.  Extensive  tools  are  used 
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throughout  the  development  to  check  the  appropriateness  of  the 
design  and  its  implementation. 

The  role  of  HDM  in  developing  secure  systems  is  considered, 
and  various  current  efforts  using  HDM  to  develop  such  systems 
are  summarized.  The  use  of  the  methodology  is  illustrated  by  a 
simple  but  complete  example.  A  somewhat  larger  example  of 
part  of  a  secure  data  management  system  is  also  discussed. 

Verification  is  not  considered  in  this  document,  although 
HDM  does  facilitate  verification.  The  consistency  of  formal 
specifications  and  their  formal  requirements  can  be  formally 
shown,  as  can  the  consistency  of  programs  with  their  specifica- 
tions. 

SPSOO-68.  Computer  science  &  technology:  The  Expert  Assistance 
System  for  the  NBS  Network  Access  Machine,  S.  W.  Watkins, 
Nat.  Bur.  Stand.  (U.S.).  Spec.  Publ.  500-68,  47  pages  (Nov. 
1980)  SN003-003-02275-6. 

Key  words:  command  languages;  communications;  comput- 
er access;  computer  networks;  minicomputers;  protocols; 
user  interfaces. 

The  Expert  Assistance  System  (EAS)  was  developed  at  the 
National  Bureau  of  Standards  as  a  prototype  to  assist  network 
users.  Network  users  are  faced  with  the  problem  of  learning 
different  procedures  in  order  to  access  similar  services  on  differ- 
ent host  systems.  A  great  deal  of  research  has  been  precipitated 
by  the  desire  to  simplify  network  usage  and  many  tools  have 
been  developed  to  assist  the  network  user. 

One  of  the  approaches  taken  in  network  assistance  has  been 
to  implement  an  intermediary  machine.  The  intermediary  ma- 
chine translates  simple  user  commands  into  the  sequences  of 
network  and  system  commands  required  for  execution  on  a 
target  host  system;  thus,  the  user  learns  one  set  of  commands 
which  are  applicable  on  different  systems  and  networks.  An 
ironic  consequence  of  such  an  approach  is  that  if  the  user 
desires  to  expand  the  basic  set  of  functions  provided  by  the 
intermediary  machine  or  to  tailor  existing  functions  to  individual 
needs,  the  user  has  to  learn  another  command  language — that  of 
the  intermediary  machine  itself 

The  EAS  addresses  the  problem  of  building  procedures  for  an 
intermediary  machine.  The  EAS  automatically  generates  proce- 
dures by  recording  an  interaction  between  a  user  and  network 
system  and  then  translating  this  interaction  into  the  commands 
required  for  execution  on  the  intermediary  machine.  Develop- 
ment of  the  EAS  was  facilitated  by  the  existence  of  an  interme- 
diary machine  at  the  National  Bureau  of  Standards — the  NBS 
Network  Access  Machine  (NAM). 

This  report  briefly  describes  the  motivation  for  the  develop- 
ment of  a  network  assistance  technique,  discusses  the  design  and 
implementation  of  the  EAS  at  NBS,  and  then  concludes  with  a 
view  of  future  enhancements  to  the  current  EAS.  The  context 
for  the  description  of  the  EAS  is  the  NBS  NAM;  however  the 
concepts  are  applicable  to  the  general  field  of  network  user 
assistance. 

SPSOO-69.  Computer  science  and  technology:  An  analytic  study  of 
a  shared  device  among  independent  computing  systems,  A. 

Mink,  Nat.  Bur.  Stand  (U.S).  Spec.  Publ.  500-69,  176  pages 
(Nov.  1980)  SN003-003-02227-3. 

Key  words:  approxinjate  queueing  models;  computer  archi- 
tecture; modular  expansion  analysis;  performance  evalua- 
tion; performance  modeling;  queueing  models;  queueing 
networks. 

Global  queueing  network  performance  models  are  developed 
for  the  increasingly  important  class  of  computer  networks  com- 
prising a  number  of  independent  computing  systems  sharing  a 
single  resource.  An  extensive  bibliography  and  survey  of  prior 
work  relating  to  this  topic  are  included.  Analytic  expressions  of 
performance  measures  for  this  class  of  systems  are  derived  from 
the  general  theory  of  multiclass  queueing  networks,  and  new 


computational  algorithms  for  evaluating  them  are  presented  that 
are  memory-space  efficient  (linear  vs.  exponential)  compared 
with  known  algorithms  for  the  general  theory.  This  exact  ana- 
lytic model,  called  the  Shared  Central  Server  Model,  incurs 
approximately  the  same  exponential  time  complexity  in  its  eval- 
uation as  do  all  models  based  on  the  general  theory;  because  of 
this,  a  simple  heuristic  approximate  model  of  this  class  of  sys- 
tems is  also  presented  that  is  computationally  efficient  in  both 
time  and  space.  Modular  expansion  of  this  class  of  systems  is 
investigated  using  the  approximate  model,  and  a  useful  relation- 
ship is  derived  between  the  number  of  additional  independent 
computing  systems  and  the  incremental  increase  in  capability  of 
the  shared  resource  required  to  maintain  the  existing  level  of 
system  performance. 

SP500-70/1.  Computer  science  and  technology:  NBS  minimal 
BASIC  test  programs — Version  2,  User's  manual.  Volume  1 — 
Documentation,  J.  V.  Cugini,  J.  S.  Bowden,  and  M.  W.  Skall, 
Nat.  Bur.  Stand  (U.S),  Spec.  Publ.  500-70/1,  79  pages  (Nov. 
1980)  SN0O3-0O3-02262-4. 

Key  words:  BASIC;  language  processor  testing;  minimal 
basic;  programming  language  standards;  software  standards; 
software  testing. 

This  publication  describes  the  set  of  programs  developed  by 
NBS  for  the  purpose  of  testing  conformance  of  implementations 
of  the  computer  language  BASIC  to  the  American  National 
Standard  for  Minimal  BASIC,  ANSI  X3.60-1978.  The  Depart- 
ment of  Commerce  has  adopted  this  ANSI  standard  as  Federal 
Information  Processing  Standard  68.  By  submitting  the  pro- 
grams to  a  candidate  implementation,  the  user  can  test  the 
various  features  which  an  implementation  must  support  in  order 
to  conform  to  the  standard.  While  some  programs  can  deter- 
mine whether  or  not  a  given  feature  is  correctly  implemented, 
others  produce  output  which  the  user  must  then  interpret  to 
some  degree.  This  manual  describes  how  the  programs  should 
be  used  so  as  to  interpret  correctly  the  results  of  the  tests.  Such 
interpretation  depends  strongly  on  a  solid  understanding  of  the 
conformance  rules  laid  down  in  the  standard,  and  there  is  a  brief 
discussion  of  these  rules  and  how  they  relate  to  the  test  pro- 
grams and  to  the  various  ways  in  which  the  language  may  be 
implemented. 

SP500-70/2.  Computer  science  and  technology:  NBS  minimal 
BASIC  test  programs — Version  2,  User's  manual.  Volume  2 — 
Source  listings  and  sample  output,  J.  V.  Cugini,  J.  S.  Bowden, 
and  M.  W.  Skall,  Nat.  Bur.  Stand  (U.S),  Spec.  Publ.  500-70/2, 
487  pages  (Nov.  1980)  SN003-003-02263-2. 

Key  words:  BASIC;  language  processor  testing;  minimal 
basic;  programming  language  standards;  software  standards; 
software  testing. 

This  publication  describes  the  set  of  programs  developed  by 
NBS  for  the  purpose  of  testing  conformance  of  implementations 
of  the  computer  language  BASIC  to  the  American  National 
Standard  for  Minimal  BASIC,  ANSI  X3. 60-1978.  The  Depart- 
ment of  Commerce  has  adopted  this  ANSI  standard  as  Federal 
Information  Processing  Standard  68.  By  submitting  the  pro- 
grams to  a  candidate  implementation,  the  user  can  test  the 
various  features  which  an  implementation  must  support  in  order 
to  conform  to  the  standard.  While  some  programs  can  deter- 
mine whether  or  not  a  given  feature  is  correctly  implemented, 
others  produce  output  which  the  user  must  then  interpret  to 
some  degree.  This  manual  describes  how  the  programs  should 
be  used  so  as  to  interpret  correctly  the  results  of  the  tests.  Such 
interpretation  depends  strongly  on  a  solid  understanding  of  the 
conformance  rules  laid  down  in  the  standard,  and  there  is  a  brief 
discussion  of  these  rules  and  how  they  relate  to  the  test  pro- 
grams and  to  the  various  ways  in  which  the  language  may  be 
implemented. 
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SP500-71.  Computer  science  &  technology:  Remote  record  access: 
Requirements,  implementation  and  analysis,  H.  M.  Wood  and 
S.  R.  Kimbleton,  Nat.  Bur.  Stand.  (U.S.),  Spec.  Publ.  500-71. 
46  pages  (Dec.  1980)  SNOO3-0O3-02273-O. 

Key  words:  computer  networking;  data  conversion;  data 
transfer;  data  transformation;  data  translation;  network  op- 
erating systems. 

A  key  support  component  for  network-wide  data  sharing  is 
the  ability  of  a  process  to  access  remotely  stored  data  at  run- 
time. In  order  for  the  accessed  data  to  be  useful,  a  means  of 
overcoming  differences  in  data  representation  and  format  is  nec- 
essary. Such  a  capability  is  termed  remote  record  access.  This 
paper  identifies  some  of  the  problems  inherent  in  the  sharing  of 
data  among  dissimilar  computer  and  data  systems.  Implementa- 
tion issues  and  alternatives  are  presented,  followed  by  a  descrip- 
tion of  XRRA,  the  Experimental  Remote  Record  Access  com- 
ponent which  has  been  implemented  as  part  of  the  Experimental 
Network  Operating  System  (XNOS)  at  the  National  Bureau  of 
Standards. 

SP505-1.  Bibliography  on  atomic  transition  probabilities  (Novem- 
ber 1977  through  March  1980),  B.  J.  Miller,  J.  R.  Fuhr,  and  G. 
A.  Martin,  Nat.  Bur.  Stand.  (U.S.).  Spec.  Publ.  505-1,  121 
pages  (Aug.  1980)  SN003-003-02230-6. 

Key  words:  allowed;  atomic;  discrete;  forbidden;  intensity; 
lifetime;  line  strength;  oscillator  strength;  transition  prob- 
ability. 

This  is  the  first  supplement  to  the  NBS  Special  Publication 
505,  Bibliography  on  Atomic  Transition  Probabilities  (1914 
through  October  1977),  and  it  covers  the  literature  on  the  sub- 
ject from  November  1977  through  March  1980.  It  contains 
approximately  600  references,  with  each  article  assigned  a 
number,  and  is  divided  into  five  main  sections.  The  first  section 
contains  a  listing,  by  number,  of  articles  of  general  interest.  The 
second  section  lists  by  number  all  articles  containing  numerical 
data;  it  is  arranged  by  element  and  stage  of  ionization  and  is 
further  subdivided  according  to  theoretical  and  experimental 
methods,  comments,  and  compilations.  The  third  section  con- 
tains a  listing  of  all  articles,  including  numbers,  authors,  title, 
and  journal  reference;  it  is  arranged  by  year  of  publication  and 
alphabetically  by  authors'  names  within  the  year.  All  foreign 
language  papers  are  identified,  and  their  titles  are  translated  into 
English.  The  fourth  section  contains  a  listing  of  all  authors  and 
the  numbers  of  the  papers  they  have  authored  or  co-authored. 
A  final  section  provides  corrections  or  additions  to  the  preced- 
ing bibliography. 

SP533.  Characterization  of  particles.  Proceedings  of  the  Particle 
Analysis  Session  of  the  13th  Annual  Conference  of  the  Micro- 
beam  Analysis  Society  held  at  Ann  Arbor,  MI,  June  22,  1978, 
K.  F.  J.  Heinrich,  Ed.,  Nat.  Bur  Stand.  (U.S.),  Spec.  Publ. 
533,  111  pages  (Apr.  1980)  SN003-003-02 175-0. 

Key  words:  biological  fluids;  electron  microprobe;  electron 
microscopy;  ion  probe;  light  microscopy;  microanalysis;  mi- 
crodroplets;  particles;  particulate  matter. 

This  document  contains  a  series  of  invited  papers  on  the 
subject  of  Particle  Characterization.  Part  of  the  material  pre- 
sented here  was  presented  orally  at  the  Thirteenth  Annual  Con- 
ference of  the  Microbeam  Analysis  Society,  at  Ann  Arbor, 
Michigan,  on  June  22,  1978.  The  publication  describes  micro- 
scopic and  analytical  techniques  for  the  characterization  of 
single  microscopic  particles.  Applications  of  these  techniques  to 
problems  of  general  interest  are  also  included.  These  proceedings 
include  the  following  papers  (indented): 

Characterization  of  particles,  K.  F.  J.  Heinrich,  SP533,  pp. 
1-3  (Apr.  1980). 

Optical  microscopy  of  particles,  E.  B.  Steel,  SP533.  pp.  5-11 


(Apr.  1980). 

Variation  in  x-ray  intensity  ratios  used  to  identify  asbestos 
fibers,  J.  C.  Russ,  SP533.  pp.  13-19  (Apr.  1980). 

Quantitative  analysis  of  small  particles  using  wavelength  and 
energy  dispersive  systems  in  an  electron  beam  instrument,  J. 

Gavrilovic,  SP533.  pp.  21-27  (Apr.  1980). 

Procedure  for  the  quantitative  analysis  of  single  particles 
with  the  electron  probe,  J.  A.  Small,  K.  F.  J.  Heinrich,  D.  E. 
Newbury,  R.  L.  Myklebust,  and  C.  E.  Fiori,  SP533.  pp.  29-38 
(Apr.  1980). 

Monte  Carlo  electron  trajectory  simulation — An  aid  for  par- 
ticle analysis,  D.  E.  Newbury,  R.  L.  Myklebust,  K.  F.  J. 
Heinrich,  and  J.  A.  Small,  SP533,  pp.  39-61  (Apr.  1980). 

Quantitative  characterization  of  particulates  by  scanning  and 
high  voltage  electron  microscopy,  R.  J.  Lee  and  R.  M.  Fisher, 
SP533,  pp.  63-83  (Apr.  1980). 

Characterization  of  coal  gasification  particulates  by  SEM, 
EDS,  AES,  XPS,  and  its  relevance  to  inhalation  toxicology,  D. 

L.  Davidson  and  E.  M.  Gause,  SP533.  pp.  85-99  (Apr.  1980). 

Accuracy  of  electron  microprobe  analysis  of  biological  fluids: 
Choice  of  standard  solutions,  and  range  of  linearity  of  the 
calibration  curves,  N.  Roinel,  L.  Meny,  and  J.  Henoc,  SP533. 
pp.  101-130  (Apr.  1980). 

Application  of  auger-electron  spectroscopy  and  x-ray  photoe- 
lectron  spectroscopy  to  the  characterization  of  pollutant  parti- 
cles, C.  J.  Powell,  SP533.  pp.  131-137  (Apr.  1980). 

Secondary  ion  mass  spectrometry  for  the  analysis  of  single 
particles,  D.  E.  Newbury,  SP533.  pp.  139-152  (Apr.  1980). 

Scope  and  limitations  of  single  particle  analysis  by  Raman 
microprobe  spectroscopy,  E.  S.  Etz  and  J.  J.  Blaha,  SP533,  pp. 
153-197  (Apr.  1980). 

Laser  microprobe  mass  analysis  (LAMMA)  in  particle  analy- 
sis, R.  Kaufmann  and  P.  Wieser,  SP533.  pp.  199-223  (Apr. 
1980). 

SP544.  Simplified  energy  design  economics:  Principles  of  econom- 
ics applied  to  energy  conservation  and  solar  energy  investments 
in  buildings,  H.  E.  Marshall,  R.  T.  Ruegg,  and  F.  Wilson,  Ed., 
Nat.  Bur.  Stand.  (U.S.).  Spec.  Publ.  544,  54  pages  (Jan.  1980) 
SN003-003-02 156-3. 

Key  words:  benefit-cost;  building  design;  construction  eco- 
nomics; discounting;  economics;  energy  conservation;  life- 
cycle  cost;  payback;  rate-of-return;  savings-to-investment 
ratio. 

This  publication  introduces  the  architect  and  engineer  to  eco- 
nomic analysis  techniques  for  evaluating  alternative  energy  con- 
servation investments  in  buildings.  Life-cycle  cost,  benefit-cost, 
savings-to-investment,  payback,  and  rate-of-return  analyses  are 
explained  and  illustrated.  The  procedure  for  discounting  is  de- 
scribed for  a  heat  pump  investment.  Formulas,  tables  of  dis- 
count factors,  and  detailed  instructions  are  provided  to  give  the 
reader  all  information  required  to  make  economic  evaluations  of 
energy  conserving  building  designs. 

SP546,  1980  Edition.  Catalog  of  Federal  metrology  and  calibra- 
tion capabilities,  K.  O.  Leedy,  Nat.  Bur.  Stand.  (U.S.).  Spec. 
Publ.  546.  1980  Edition.  69  pages  (Sept.  1980)  SN003-003- 
02251-9. 

Key  words:  calibration;  Federal  Government;  laboratory; 
measurement;  metrology;  precision;  test  equipment. 

This  publication  lists  Federal  laboratories  involved  in  metro- 
logy and  calibration.  Included  is  the  name  of  a  person  at  each 
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laboratory  to  contact  for  more  information  as  well  as  the  labora- 
tory telephone  number  and  address.  The  capabilities  of  each 
laboratory  are  indicated  in  a  tabular  listing  by  agency.  To  pro- 
vide geographical  distribution,  the  laboratories  are  listed  by 
States.  In  addition,  the  laboratories  are  shown  on  a  map  by 
coded  number.  Other  references  are  described. 

SP560.  Wind  and  seismic  effects.  Proceedings  of  the  Tenth  Joint 
Panel  Conference  of  the  U.S. -Japan  Cooperative  Program  in 
Natural  Resources  held  at  the  National  Bureau  of  Standards, 
Gaithersburg,  MD,  May  23-26,  1978,  H.  S.  Lew,  Ed.,  Nat. 
Bur.  Stand.  (U.S.),  Spec.  Publ.  560,  644  pages  (Oct.  1980) 
SN003-003-02252-7. 

Key  words:  accelerograph;  codes;  design  criteria;  disaster; 
earthquakes;  ground  motion;  seismology;  standards;  storm 
surge;  structural  engineering;  structural  response;  tsunami; 
wind  loads;  winds. 

This  volume  includes  thirty-eight  technical  papers  presented 
at  the  Tenth  Joint  Meeting  of  the  U.S. -Japan  Panel  on  Wind 
and  Seismic  Effects.  It  also  includes  the  formal  resolutions  and 
the  reports  of  the  Panel's  eight  task  committees.  The  subjects 
covered  in  the  Joint  Meeting  include:  (1)  natural  wind  charac- 
terization and  extreme  wind  records,  (2)  characterization  of 
earthquake  ground  motions  and  strong-motion  earthquake  data, 
(3)  engineering  seismology,  (4)  response  of  hydraulic  and  earth 
structures  to  seismic  forces,  (5)  structural  responses  to  wind 
loading,  (6)  recent  developments  in  seismic  design  criteria,  (7) 
design  and  analysis  of  special  structures,  (8)  damage  evaluation, 
repair  and  retrofit,  (9)  earthquake  hazard  mitigation,  and  (10) 
storm  surge  and  tsunami.  These  proceedings  include  the  following 
papers  (indented): 

On  the  distribution  of  extreme  winds  expected  in  Japan,  T. 

Okubo  and  N.  Narita,  SP560,  pp.  1-1— 1-12  (Oct.  1980). 

Boundary  layer  winds,  D.  A.  Haugen,  SP560,  pp.  2-1 — 2-4 
(Oct.  1980). 

On  the  damage  to  buildings  in  Oki-erabu  from  the  September 
1977  typhoon,  T.  Murota  and  Y.  Ishiyama,  SP560,  pp.  3-1—3- 
27  (Oct.  1980). 

Recent  developments  in  atmospheric  remote  sensing  and  their 
implication  for  wind  engineering,  W.  H.  Hooke,  SP560,  pp.  4- 
1—4-16  (Oct.  1980). 

Extreme  wind  data  base  development  at  the  National  Climat- 
ic Center,  M.  Changery,  SP560.  pp.  5-1—5-7  (Oct.  1980). 

A  strong-motion  record  information  retrieval  system,  A.  M. 

Converse  and  R.  B.  Matthiesen,  SP560,  pp.  6-1—6-2  (Oct. 
1980). 

Integration  of  strong-motion  accelerograms,  S.  lai,  E. 
Kurata,  H.  Tsuchida,  and  S.  Hayashi,  SP560.  pp.  7-1—7-16 
(Oct.  1980). 

Some  recent  developments  in  national  and  international  seis- 
mic data  exchanges,  J.  F.  Lander,  SP560,  pp.  8-1 — 8-6  (Oct. 
1980). 

Report  on  the  International  Workshop  on  Strong-Motion 
Earthquake  Instrument  Arrays,  May  2-5,  1978,  at  Hawaii,  T. 

Okubo  and  H.  Tsuchida,  SP560.  pp.  9-1—9-3  (Oct.  1980). 

Expectancy  of  maximum  earthquake  motions  in  Japan,  M. 

Watabe  and  Y.  Kitagawa,  SP560.  pp.  10-1—10-8  (Oct.  1980). 

Determination  of  design  earthquake  for  the  dynamic  analysis 
of  the  Fort  Feck  Dam,  W.  F.  Marcuson  III,  and  E.  L.  Krin- 
itzsky,  SP560,  pp.  11-1—11-12  (Oct.  1980). 

The  Izu-Ohshima  Kinkai  earthquake  of  January  1978,  M. 


Tajima,  H.  Sato,  M.  Otsuka,  K.  Sudo,  and  K.  Ishibashi, 
SP560.  pp.  12-1— 12-13  (Oct.  1980). 

Empirical  and  analytical  methods  of  estimating  soil  liquefac- 
tion risk,  R.  K.  McGuire,  F.  Tatsuoka,  T.  Iwasaki,  and  K. 
Tokida,  5^560,  pp.  13-1—13-8  (Oct.  1980). 

A  practical  procedure  for  assessing  earthquake-induced  lique- 
faction of  sandy  deposits,  M.  Ohashi,  T.  Iwasaki,  F.  Tatsuoka, 
and  K.  I.  Tokida,  SP560,  pp.  14-1  —  14-22  (Oct.  1980). 

Wind — resistant  design  of  cable-stayed  bridges  in  Japan,  T. 

Okubo,  N.  N.  Narita,  and  M.  M.  Katsuragi,  SP560,  pp.  15-1— 
15-14  (Oct.  1980). 

Aerodynamic  stability  of  proposed  Ohio  River  cable-stayed 
bridge,  L.  R.  Cayes,  SP560.  pp.  16-1—16-16  (Oct.  1980). 

Some  aerodynamic  considerations  in  the  design  of  the  Ruck- 
a-Chucky  Bridge,  R.  H.  Scanlan,  SP560,  pp.  17-1—17-5  (Oct. 
1980). 

A  summary  of  wind-tunnel  test  results  for  the  Luling,  Louisi- 
ana, cable-stayed  bridge,  H.  R.  Bosch,  SP560,  pp.  18-1—18-15 
(Oct.  1980). 

A  technique  for  measuring  fluctuating  wind  loads  on  a  tall- 
building  model  irrespective  of  model  motion,  T.  A.  Reinhold, 
SP560.  pp.  19-1—19-15  (Oct.  1980). 

A  study  of  building  damage  caused  by  wind,  J.  R.  McDonald 
and  P.  A.  Lea,  5^560,  pp.  20-1—20-9  (Oct.  1980). 

Recent  earthquake-resistant  design  methods  for  different 
types  of  bridge  foundations  in  Japan,  Y.  Shioi,  T.  Furuya,  M. 
Okahara,  and  Y.  Mitsuie,  SP560,  pp.  21-1—21-10  (Oct.  1980). 

Recent  developments  in  seismic  design  codes,  R.  L.  Sharpe, 
SP560,  pp.  22-1—22-17  (Oct.  1980). 

Logical  analysis  of  seismic  design  provisions,  J.  Harris, 
SP560.  pp.  23-1—23-7  (Oct.  1980). 

Highlights  of  California  school  and  hospital  building  regula- 
tions, J.  F.  Meehan,  SP560,  pp.  24-1—24-12  (Oct.  1980). 

Summary  of  research  projects  in  the  Large-Structures  Test- 
ing Laboratory  from  1967-1977,  M.  Hirosawa,  Y.  Ishiyama, 
and  T.  Goto,  SP560,  pp.  25-1—25-25  (Oct.  1980). 

Dynamic  behavior  of  rectangular  water  tanks  assembled  with 
panels,  K.  Ohtani  and  C.  Minowa,  SP560,  pp.  26-1—26-12 
(Oct.  1980). 

Part  1 — Inelastic  behavior  of  non-bearing  walls  in  an  11- 
story  steel-reinforced  concrete  frame,  and  Part  2 — Aseismatic 
safety  of  external  surface  finishes  and  coatings,  M.  Watabe,  T. 
Kutoba,  A.  Baba,  T.  Fukuta,  and  H.  Ito,  5^560,  pp.  27-1—27- 
16  (Oct.  1980). 

Seismic  evaluation  of  existing  multistory  residential  build- 
ings, G.  R.  Fuller,  SP560,  pp.  28-1—28-7  (Oct.  1980). 

Damage  to  engineering  structures  during  the  near  Izu-Oh- 
shima earthquake  of  January  1978,  K.  Nakazawa,  T.  Iwasaki, 
K.  Kawashima,  M.  Watabe,  H.  Yamanouchi,  and  Y.  Yama- 
zaki,  SP560,  pp.  29-1—29-27  (Oct.  1980). 

Repair  and  retrofit  of  buildings,  J.  K.  Wight  and  R.  D. 
Hanson,  SP560,  pp.  30-1—30-6  (Oct.  1980). 

The  distribution  of  property  losses  caused  by  historical  earth- 
quakes, E.  Kuribayashi  and  T.  Tazaki,  SP560,  pp.  31-1 — 31-36 
(Oct.  1980). 

The  disaster-resistance  of  cities  and  their  lifelines,  K.  Na- 
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kazawa  and  E.  Kuribayashi,  SP560,  pp.  32-1—32-17  (Oct. 
1980). 

Rescue  and  rehabilitation  after  tlie  Izu-Ohshima  Kinkai 
earthquake  of  1978,  E.  Kuribayashi,  T.  Tazaki,  and  T.  Hadate, 
SP560,  pp.  33-1—33-54  (Oct.  1980). 

National  Science  Foundation  activity  in  earthquake  hazard 
mitigation,  C.  C.  Thiel  and  J.  Scalzi,  SP560.  pp.  34-1—34-21 
(Oct.  1980). 

Rapid  seismic  analysis  procedures  for  buildings,  T.  K.  Lew, 
S.  K.  Takahashi,  and  C.  V.  Chelapati,  SP560.  pp.  35-1—35-32 
(Oct.  1980). 

US-Southeast  Asia  Symposium  on  Engineering  for  Natural 
Hazards  Protection,  A.  H.  S.  Ang,  SP560.  pp.  36-1—36-20 
(Oct.  1980). 

Storm  surge,  C.  S.  Barrientos,  SP560,  pp.  37-1—37-16  (Oct. 
1980). 

Operation  of  tsunami  warning  system  in  the  Pacific,  M.  G. 

Spaeth,  SP560.  pp.  38-1—38-6  (Oct.  1980). 

SP564.  Systematic  relationships  among  binary  phase  diagrams  of 
the  transition  elements,  R.  M.  Waterstrat,  Nat.  Bur.  Stand. 
(U.S.).  Spec.  Publ.  564  (May  1980)  SN003-003-02 193-8. 

Key  words:  alloy  theory;  crystal  chemistry;  intermediate 
phases;  phase  diagrams;  phase  equilibria;  solid  solutions. 

A  color  chart  is  compiled  showing  binary  phase  diagrams  of 
the  transition  elements.  Binary  combinations  of  elements  occur- 
ring to  the  right  and  to  the  left  of  the  Mn  column  (column  VII 
B)  in  the  periodic  table  are  arranged  in  a  format  related  to  the 
arrangement  of  these  elements  in  the  periodic  table.  The  pur- 
pose of  this  chart  is  to  reveal  systematic  relationships  in  the 
occurrence  of  the  various  phases  and  in  the  solid  solubilities 
which  are  seldom  apparent  in  the  available  handbooks.  The 
chart  is  also  intended  as  a  convenient  reference  to  the  types  of 
diagrams  existing  in  these  binary  systems. 

SPS66.  Report  of  the  64th  National  Conference  on  Weights  and 
Measures  1979,  H.  F.  Wollin,  L.  E.  Barbrow,  and  A.  P. 
Heffernan,  Eds.,  Nat.  Bur.  Stand.  (U.S.),  Spec.  Publ.  566,  313 
pages  (Mar.  1980)  SN003-003-02 147-4. 

Key  words:  consumer  affairs;  education;  electronic  devices; 
International  Organization  of  Legal  Metrology;  legal  metro- 
logy; measurement  assurance;  metrication;  model  laws  and 
regulations;  moisture  loss;  packaging  and  labeling;  specifica- 
tions and  tolerances;  weights  and  measures. 

This  is  a  report  of  the  proceedings  (edited)  of  the  Sixty-fourth 
National  Conference  on  Weights  and  Measures,  sponsored  by 
the  National  Bureau  of  Standards,  held  in  Portland,  Oregon, 
July  23-27,  1979,  and  attended  by  State,  county,  and  city 
weights  and  measures  officials,  and  representatives  of  the  Feder- 
al Government,  business,  industry,  and  consumer  organizations. 

Major  issues  discussed  at  this  conference  included  metric  con- 
version in  the  United  States,  particularly  the  conversion  of  gaso- 
line dispensers,  problems  relating  to  the  quantity  fill  of  packaged 
commodities,  especially  as  affected  by  moisture  loss,  statistical 
approach  to  package  checking.  Federal  grain  inspection,  and  a 
legal  metrology  control  system.  These  proceedings  include  the 
following  papers  (indented): 

Planning  for  the  1980  International  Conference  on  Legal 
Metrology,  D.  E.  Edgerly,  SP566,  pp.  1-2  (Mar.  1980). 

Statistics  made  uncomplicated,  E.  E.  Wolski,  SP566,  pp.  3-19 
(Mar.  1980). 

Confldence  in  package  checking  results,  S.  Hasko,  SP566,  pp. 


20-25  (Mar.  1980). 

Equity  on  the  move,  K.  J.  Simila,  SP566,  pp.  26-31  (Mar. 
1980). 

Equity  beyond  the  marketplace,  D.  R.  Johnson,  SP566,  pp. 
32-37  (Mar.  1980). 

Assisting  the  conference  in  meeting  new  challenges  in  mea- 
surement, W.  T.  Cavanaugh,  SP566,  pp.  39-44  (Mar.  1980). 

National  Conference  of  Standards  Laboratories,  its  roles  and 
mission,  R.  E.  Kidd,  SP566,  pp.  45-48  (Mar.  1980). 

Tradition  in  transition,  A.  D.  Tholen,  SP566,  pp.  49-57 
(Mar.  1980). 

A  legal  metrology  control  system  applicable  to  the  United 
States,  K.  F.  Hammer,  SP566.  pp.  58-87  (Mar.  1980). 

Metric  update— USA,  S.  D.  Andrews,  SP566  pp.  89-98 
(Mar.  1980). 

Metric  update— Canada,  J.  D.  Buchanan,  SP566,  pp.  99-101 
(Mar.  1980). 

Standards — Love  them  or  leave  them,  R.  E.  Leonard,  SP566, 
pp.  102-105  (Mar.  1980). 

Metric:  Now  or  later,  J.  A.  Stitzell,  SP566,  pp.  106-110 
(Mar.  1980). 

National  Association  of  State  Departments  of  Agriculture,  J. 

A.  Graham,  SP566.  p.  124  (Mar.  1980). 

Weighing  programs  of  the  Federal  Grain  Inspection  Service, 

R.  R.  Pforr,  SP566,  p.  126  (Mar.  1980). 

Net  weights.  Part  II,  S.  J.  Butler,  SP566.  p.  131  (Mar.  1980). 

Net  weight  labeling  regulations,  T.  M.  Quinn,  SP566,  p.  138 
(Mar.  1980). 

National  net  weight  or  Federal  "Rule  of  Thumb?",  J. 

Scribner,  SP566,  p.  142  (Mar.  1980). 

The  need  for  an  equitable  and  practiced  net  weight  system, 

M.  A.  Burnette,  SP566,  p.  147  (Mar.  1980). 

Working  of  the  Intergovernmental  Affairs  Office  of  U.S. 
Department  of  Agriculture,  R.  Sandman,  SP566,  pp.  154-155 
(Mar.  1980). 

SP567.  Accuracy  in  powder  diffraction.  Proceedings  of  a  Sympo- 
sium on  Accuracy  in  Powder  Diffraction  held  at  the  National 
Bureau  of  Standards,  Gaithersburg,  MD,  June  11-15,  1979,  S. 
Block  and  C.  R.  Hubbard,  Eds.,  Nat.  Bur.  Stand.  (U.S.),  Spec. 
Publ.  567,  553  pages  (Feb.  1980)  SN003-003-02 153-9. 

Key  words:  applications;  lattice  parameters;  peak  shape; 
powder  diffraction;  profile  fitting;  x-ray  neutron. 

The  proceeding  of  the  Symposium  on  Accuracy  in  Powder 
Diffraction  presents  the  papers,  abstracts  and  discussions  of  the 
symposium  held  at  NBS,  Gaithersburg,  Maryland,  on  June  11- 
15,  1979.  The  symposium  was  jointly  sponsored  by  the  NBS, 
the  National  Research  Council  of  Canada,  and  the  International 
Union  of  Crystallography.  These  proceedings  contain  a  total  of 
24  invited  and  contributed  abstracts.  Many  papers  are  followed 
by  an  edited  discussion.  The  proceedings  are  divided  into  the 
following  topics:  Total  Pattern,  Instrumentation  and  Automa- 
tion, Profile  Fitting,  Analysis  of  Peak  Shape,  Lattice  Parameters 
and  Indexing,  Applications,  and  Future  Opportunities  in 
Powder  Diffraction.  These  proceedings  include  the  following 
papers  (indented): 

Components  of  the  total  x-ray  scattering,  P.  Suortti,  SP567, 
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pp.  1-20  (Feb.  1980). 

Neutron  diffraction — The  total  powder  pattern,  T.  M.  Sabine, 
SP567.  pp.  21-32  (Feb.  1980). 

Synchrotron  radiation  and  energy-dispersive  diffraction,  B. 

Buras,  SP567,  pp.  33-54  (Feb.  1980). 

Accuracy  in  x-ray  wavelengths,  R.  Deslattes,  A.  Hening,  and 
E.  G.  Kessler,  Jr.,  SP567.  pp.  55-71  (Feb.  1980). 

Neglected  considerations  for  intensity  measurement,  L.  D. 

Jennings,  SP567.  pp.  73-83  (Feb.  1980). 

Position-sensitive  detectors  for  powder  diffractometry,  R.  W. 

Hendricks,  M.  K.  Kopp,  and  A.  H.  Narten,  SP567,  p.  85  (Feb. 
1980). 

Determination  of  the  spectral  intensity  of  the  incident  beam 
in  energy  dispersive  x-ray  diffraction,  R.  Uno  and  J.  Ishigaki, 
SP567  pp.  87-88  (Feb.  1980). 

Time-of-flight  neutron  powder  diffraction  at  pressures  to  35 
kilobars,  J.  D.  Jorgensen,  SP567.  pp.  89-90  (Feb.  1980). 

Powder — A  computing  system  for  x-ray  powder  diffraction 
calculations,  B.  C.  Osgood  and  R.  L.  Snyder,  SP567,  p.  91 
(Feb.  1980). 

Threshold  level  determinations  from  digital  x-ray  powder  dif- 
fraction patterns,  C.  Mallory  and  R.  L.  Snyder,  SP567,  p.  93 
(Feb.  1980). 

Accuracy  of  the  profile  fitting  method  for  x-ray  polycrystal- 
line  diffractometry,  W.  Parrish  and  T.  C.  Huang,  SP567,  pp. 
95-110  (Feb.  1980). 

Profile  refinement  of  neutron  powder  diffraction  patterns,  A. 

W.  Hewat,  SP56Z  pp.  111-141  (Feb.  1980). 

Structural  analysis  from  x-ray  powder  diffraction  patterns 
with  the  Rietveld  method,  R.  A.  Young,  SP567,  pp.  143-163 
(Feb.  1980). 

A  new  pattern  fitting  structure  refinement  program  for  x-ray 
powder  data,  C.  Baerlocher  and  A.  Hepp,  SP567,  p.  165  (Feb. 
1980). 

The  determination  of  structural  parameters  and  their  stand- 
ard deviations  from  powder  diffraction  patterns,  M.  J.  Cooper, 
M.  Sakata,  and  K.  D.  Rouse,  SP56Z  pp.  167-187  (Feb.  1980). 

Structural  refinement  of  neutron  and  x-ray  data  by  the  Riet- 
veld method:  Application  to  AI2O3  and  BiV04,  D.  E.  Cox,  A. 
R.  Moodenbaugh,  A.  W.  Sleight  and  H.  Y.  Chen,  SP567,  pp. 
189-201  (Feb.  1980). 

Temperature  dependence  of  the  atomic  thermal  displacements 
in  VO2:  A  test  case  for  the  Rietveld  profile  refinement  method, 

A.  Albinati,  M.  J.  Cooper,  K.  D.  Rouse,  M.  W.  Thomas,  and 

B.  T.  M.  Willis,  SP567.  pp.  203-210  (Feb.  1980). 

Studies  of  thermal  motion  using  constrained  profile  analysis, 

E.  Prince,  C.  S.  Choi,  and  S.  F.  Trevino,  SP567,  pp.  211-212 
(Feb.  1980). 

Accuracy  of  crystallite  size  and  strain  values  from  x-ray 
diffraction  line  profiles  using  Fourier  series,  R.  Delhez,  T.  H. 
de  Keijser,  and  E.  J.  Mittemeijer,  SP567.  pp.  213-253  (Feb. 
1980). 

Accuracy  of  crystallite  size  and  strain  determined  from  the 
integral  breadth  of  powder  diffraction  lines,  J.  I.  Langford, 
SP567  pp.  255-269  (Feb.  1980). 

Determination  of  compositional  variations  by  x-ray  diffrac- 


tion line  profile  analysis,  E.  J.  Mittemeijer  and  R.  Delhez, 
SP567.  pp.  271-314  (Feb.  1980). 

Structures  from  powder  data:  Data  sampling,  reflnement  and 
accuracy,  W.  J.  Mortier,  SP567.  pp.  315-324  (Feb.  1980). 

Accuracy  in  methods  of  lattice-parameter  measurement,  A.  J. 

C.  Wilson,  SP567,  pp.  325-351  (Feb.  1980). 

Some  statistical  aspects  of  lattice  parameter  evaluation,  J. 

Mandel,  SP567.  pp.  353-360  (Feb.  1980). 

Data  accuracy  for  powder  indexing,  R.  Shirley,  SP567,  pp. 
361-382  (Feb.  1980). 

Successive  dichotomy  method  for  indexing  powder  patterns, 

D.  Louer,  SP567  p.  383  (Feb.  1980). 

The  determination  of  the  precise  lattice  parameter  of  a  dif- 
fuse minor  phase  in  a  dilute  binary  uranium  alloy,  D.  A. 

Carpenter  and  C.  M.  Davenport,  SP567.  p.  385  (Feb.  1980). 

Precision  Guinier  x-ray  powder  diffraction  data,  J.  W.  Ed- 
monds, SP567  pp.  387-389  (Feb.  1980). 

A  simple  graphical  method  for  obtaining  reasonably  accurate 
cell  dimensions  from  x-ray  powder  photographs  of  hexagonal 
and  tetragonal  minerals,  E.  E.  Fejer,  SP567,  p.  391  (Feb. 
1980). 

The  reliability  of  powder  indexing  procedures,  A.  D.  Mighell 
and  J.  K.  Stalick,  SP567.  pp.  393-403  (Feb.  1980). 

X-ray  powder  diffraction  identiflcation  of  crystal  phases  with 
superimposed  lines  by  their  selective  crystallization,  I.  Mayer, 
I.  Gedalia,  and  B.  Laufer,  SP567,  p.  405  (Feb.  1980). 

Comparison  between  Debye-Scherrer,  transmission  and  re- 
flection measuring  modes,  E.  Woelfel,  SP567,  p.  407  (Feb. 
1980). 

Statistical  analysis  of  the  measurement  of  grain  and  particle 
size  with  x-rays,  J.  Hilliard,  SP567.  p.  409  (Feb.  1980). 

Analysis  and  topography  of  lattice  defects  in  powder  diffrac- 
tion patterns,  S.  Weissmann,  SP567,  pp.  411-431  (Feb.  1980). 

Determination  of  prefracture  damage  in  fatigued  and  stress- 
corroded  materials  by  x-ray  double  crystal  diffractometry,  R. 

N.  Pangborn,  R.  Yazici,  T.  Tsakalokos,  S.  Weissman,  and  I. 
R.  Kramer,  SP567,  pp.  433-450  (Feb.  1980). 

High  resolution  powder  diffraction  at  Argonnes  zing-p'  proto- 
type pulsed  neutron  source,  J.  D.  Jorgensen,  F.  J.  Rotella,  and 
M.  H.  Mueller,  SP567.  pp.  451-452  (Feb.  1980). 

Stress  analysis  from  powder  diffraction  patterns,  J.  B. 

Cohen,  H.  Dolle,  and  M.  R.  James,  SP567  pp.  453-477  (Feb. 
1980). 

X-ray  residual  stress  evaluation  by  an  energy  dispersive 
system,  M.  Kuriyama,  W.  J.  Boettinger,  and  H.  E.  Burdette, 
SP567,  pp.  479-487  (Feb.  1980). 

Standard  reference  materials  for  quantitative  analysis  and  d- 
spacing  measurement,  C.  R.  Hubbard,  SP567,  pp.  489-502 
(Feb.  1980). 

Structural  analysis  from  Guinier  flim  data,  P.  E.  Werner, 
SP567,  pp.  503-509  (Feb.  1980). 

Optimal  degree  of  automation  in  quantitative  x-ray  diffrac- 
tion phase  analysis,  A.  Griger,  SP567,    p.  511  (Feb.  1980). 

Standards  for  the  publication  of  powder  patterns:  The  Ameri- 
can crystallographic  association  subcommittee's  final  report,  L. 
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D.  Calvert,  J.  L.  Flippen-Anderson,  C.  R.  Hubbard,  Q.  C. 
Johnson,  P.  G.  Lenhert,  M.  C.  Nickols,  W.  Parrish,  D.  K. 
Smith,  G.  S.  Smith,  R.  L.  Snyder,  and  R.  A.  Young,  SP567. 
pp.  513-535  (Feb.  1980). 

Suggestions  for  a  quantitative  evaluation  of  powder  patterns, 

G.  Donnay,  SP567,  pp.  537-541  (Feb.  1980). 

X-ray  powder  diffraction,  L.  D.  Calvert,  SP567.  pp.  543-546 
(Feb.  1980). 

Future  of  powder  neutron  diffraction,  M.  H.  Mueller,  SP567, 
pp.  547-549  (Feb.  1980). 

JCPDS — International  center  for  diffraction  data:  Present 
and  future  activities,  G.  McCarthy  and  D.  K.  Smith,  SP567, 
pp.  551-555  (Feb.  1980). 

Design  of  a  high-accuracy  goniometer  for  x-ray  powder  dif- 
fractometry  at  controlled  temperature,  J.  F.  Berar,  G.  Cal- 
varin,  J.  Chevreul,  M.  Gramond,  and  D.  Weigel,  SP567,  pp. 
557-558  (Feb.  1980). 

The  effect  of  twinning  on  particle  size  broadening  in  some 
oxides  derived  by  dehydration  reaction,  F.  Watari,  SP567,  pp. 
559-564  (Feb.  1980). 

SP568.  Laser  induced  damage  in  optical  materials:  1979.  Proceed- 
ings of  a  Symposium  Sponsored  by:  National  Bureau  of 
Standards,  American  Society  for  Testing  and  Materials, 
Office  of  Naval  Research,  Department  of  Energy,  and  De- 
fense Advanced  Research  Project  Agency,  NBS,  Boulder, 
CO,  Oct.  30-31,  1979,  H.  E.  Bennett,  A.  J.  Glass,  A.  H. 
Guenther,  and  B.  E.  Newnam,  Eds.,  Nat.  Bur.  Stand.  (U.S.), 
Spec.  Publ.  568,  530  pages  (July  1980)  SN003-003-02217-9. 

Key  words:  laser  damage;  laser  interaction;  optical  compo- 
nents; optical  fabrication;  optical  materials  and  properties; 
thin  film  coatings. 

The  Tenth  Anniversary  Symposium  on  Optical  Materials  for 
High  Power  Lasers  (Boulder  Damage  Symposium)  was  held  at 
the  National  Bureau  of  Standards  in  Boulder,  Colorado,  30-31 
October  1979.  The  Symposium  was  held  under  the  auspices  of 
ASTM  Committee  F-1,  Subcommittee  on  Laser  Standards,  with 
the  joint  sponsorship  of  NBS,  the  Defense  Advanced  Research 
Project  Agency,  the  Department  of  Energy,  and  the  Office  of 
Naval  Research.  About  150  scientists  attended  the  Symposium, 
including  representatives  of  the  United  Kingdom,  France, 
Canada,  Japan,  West  Germany,  and  Denmark.  The  Symposium 
was  divided  into  sessions  concerning  Transparent  Optical  Mate- 
rials and  the  Measurement  of  Their  Properties,  Mirrors  and 
Surfaces,  Thin  Film  Characteristics,  Thin  Film  Damage,  Con- 
siderations for  High  Power  Systems,  and  finally  Theory  and 
Breakdown.  As  in  previous  years,  the  emphasis  of  the  papers 
presented  at  the  Symposium  was  directed  toward  new  frontiers 
and  new  developments.  Particular  emphasis  was  given  to  mate- 
rials for  high  power  apparatus.  The  wavelength  range  of  prime 
interest  was  from  10.6  \im  to  the  uv  region.  Highlights  included 
surface  characterization,  thin  film  substrate  boundaries,  and  ad- 
vances in  fundamental  laser-matter  threshold  interactions  and 
mechanisms.  The  scaling  of  damage  thresholds  with  pulse  dura- 
tion, focal  area,  and  wavelength  was  discussed  in  detail.  Harold 
E.  Bennett  of  the  Naval  Weapons  Center,  Alexander  J.  Glass  of 
the  Lawrence  Liverm'ore  Laboratory,  Arthur  H.  Guenther  of 
the  Air  Force  Weapons  Laboratory,  and  Brian  E.  Newnam  of 
the  Los  Alamos  Scientific  Laboratory  were  co-chairmen  of  the 
Symposium.  The  Twelfth  Annual  Symposium  is  scheduled  for 
30  September- 1  October  1980  at  the  National  Bureau  of  Stand- 
ards, Boulder,  Colorado.  These  proceedings  include  the  following 
papers  (indented): 

Press  forging  and  optical  properties  of  lithium  fluoride,  J.  F. 

Ready  and  H.  Vora,  SP568,  pp.  39-46  (July  1980). 


Key  words:  fluorides;  forging;  laser  windows;  lithium  flu- 
oride; mechanical  properties;  optical  properties;  ultraviolet 
transmission. 

Lithium  fluoride  is  an  important  candidate  material  for 
windows  on  high-power,  short-pulse  ultraviolet  and  visible 
lasers.  Lithium  fluoride  crystals  have  been  press  forged  in 
one  step  over  the  temperature  range  300-600  °C  to  obtain 
fine-grained  polycrystalline  material  with  improved  me- 
chanical properties.  The  deformation  that  can  be  given  to  a 
lithium  fluoride  crystal  during  forging  is  limited  by  the 
formation  of  internal  cloudiness  (veiling)  with  the  deforma- 
tion limit  increasing  with  increasing  forging  temperature 
from  about  40%  at  400  °C  to  65%  at  600  "C.  To  suppress 
veiling,  lithium  fluoride  crystals  were  forged  in  two  steps 
over  the  temperature  range  300-600  °C,  to  total  deforma- 
tions of  69-76%,  with  intermediate  annealing  at  700  °C 
This  technique  yields  a  material  which  has  lower  scattering 
with  more  homogeneous  microstructure  than  that  obtained 
in  one-step  forging.  The  paper  will  describe  the  results  of 
characterization  of  various  optical  and  mechanical  proper- 
ties of  single-crystal  and  forged  lithium  fluoride,  including 
scattering,  optical  homogeneity,  residual  absorption, 
damage  thresholds,  environmental  stability,  and  thresholds 
for  microyield. 

Optical  properties  of  forged  CaF2,  A.  K.  Hopkins,  R.  H. 
Anderson,  J.  F.  Ready,  J.  M.  Bennett,  P.  C.  Archibald,  and 
D.  K.  Burge,  SP568,  pp.  47-63  (July  1980). 

Key  words:  calcium  fluoride;  hot  isostatic  forging;  hot  isos- 
tatic  pressing;  laser  windows;  optical  absorption;  optical 
homogeneity;  optical  scattering;  stress  birefringence. 

To  satisfy  the  dimensional  requirements  for  large  CaF2 
optical  components  while  reducing  the  sensitivity  of  this 
material  to  thermal  and  mechanical  damage,  some  form  of 
deformation  processing  is  likely.  Strengthened,  fine  grain 
polycrystalline  CaF2  can  be  routinely  obtained  by  isostatic 
forging.  When  the  deformation  of  the  single  crystal  exceeds 
50%,  "veiling"  appears  within  the  bulk  of  the  forging  and 
increases  with  increasing  deformation. 

To  assess  the  effects  of  forging  and  the  resultant  "veil- 
ing" on  the  optical  properties  of  CaF2,  forgings  of  (111), 
(100)  and  (113)  orientations  were  prepared.  Scattering 
measurements  were  made  in  the  visible  and  at  3.39  ;xm. 
Then  these  forgings  were  isostatically  hot  pressed  (HIP)  in 
an  effort  to  eliminate  the  veiling.  The  scattering  levels  in 
the  visible  and  at  3.39  \im  were  remeasured.  Homogeneity 
measurements  were  obtained  using  two  different  methods 
for  single  crystal,  forged  and  forged  plus  HIP  CaF2.  Photo- 
graphs of  the  stress  birefringence  in  the  same  three  condi- 
tions were  also  taken.  These  optical  data  are  presented  and 
discussed. 

Mechanical  and  optical  properties  of  forged  NaCI,  G.  A. 
Graves,  J.  A.  Detrio,  D.  McCullum,  and  D.  A.  Dempsey, 
SP568,  pp.  65-72  (July  1980). 

Key  words:  hardness;  homogeneity;  infrared  laser  absorp- 
tion properties;  mechanical  properties;  specific  heat;  ther- 
mal expansion. 

The  mechanical  and  infrared  laser  absorption  properties 
were  determined  on  test  specimens  cut  from  a  32-cm  diame- 
ter forging  of  Polytran  Nacl  produced  by  Harshaw.  The 
homogeneity  of  the  mechanical  and  optical  properties  statis- 
tically showed  a  significant  dependence  of  the  ultimate 
strength  on  azimuthal  position  in  the  forging.  The  absorp- 
tion of  the  specimens  at  CO2,  CO,  HF/DF,  and  Nd:YAG 
laser  wavelengths  were  measured  and  no  significant  de- 
pendence on  specimen  location  was  observed.  The  absorp- 
tion variations  were  less  than  10  percent  for  all  of  the  laser 
wavelengths  studied  except  at  3.8  ;xm  (40%).  Other  proper- 
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ties  examined  include  specific  heat,  thermal  expansion,  and 
hardness.  Strength  measurements  were  made  with  both  un- 
iaxial flexural  bars  and  biaxial  disc  test  specimens. 

Optical,  thermal,  and  mechanical  measurements  on  COz 
laser-irradiated  ZnSe,  J.  A.  Detrio,  J.  A.  Fox,  and  J.  M. 
O'Hare,  SP568,  pp.  73-89  (July  1980). 

Key  words:  absorption;  calculated  performance;  CO2  laser; 
holographic  interferometry;  measured  performance;  optical 
path  difference;  temperature  profile;  thermal  distortion; 
thermal  lensing;  ZnSe. 

The  laser  power  dependence  of  the  temperature  distribu- 
tion, optical  distortion,  and  strain  have  been  measured  for 
specimens  of  ZnSe  with  absorption  values  between  0.006 
and  0.020.  For  a  well  behaved  Gaussian  beam  profile  we 
observe  a  thermal  lensing  effect  which  changes  the  location 
of  the  beam  waist  but  which  does  not  significantly  increase 
the  minimum  beam  diameter.  The  predicted  and  measured 
temperature  rise  agree  for  laser  powers  of  230  and  705 
watts  and  beam  diameters  of  2.1  mm  and  4.2  mm,  respec- 
tively. The  identification  of  factors  which  influence  the 
departure  of  predicted  from  measured  response  are  dis- 
cussed. The  precision  of  the  model  is  also  examined. 

Electronic,  nuclear  and  total  nonlinear  indices  of  liquids,  D. 

C.  Brown,  J.  M.  Rinefierd,  S.  D.  Jacobs,  and  J.  A.  Abate, 
SP568,  pp.  91-98  (July  1980). 

Key  words:  Abbe  value;  coolant;  index-matching  liquids; 
nonlinear  refractive  index;  self-focusing. 

We  have  extended  the  work  previously  reported  to  this 
conference  on  the  nonlinear  indices  of  a  wide  variety  of 
liquids.  Based  upon  measurement  of  linear  indices  and  cal- 
culation of  the  Abbe  value,  we  obtained  the  electronic 
contribution  to  the  total  nonlinear  index.  Using  meas- 
urements tabulated  recently  by  Hellwarth  we  are  then  able 
to  calculate  the  nuclear  and  total  nonlinear  indices. 

Agreement  between  the  total  nonlinear  index  and  meas- 
urements reported  in  the  literature  will  be  discussed  as  will 
the  correlation  with  Abbe  value  and  linear  index. 

Wavelength  modulation  spectroscopy  of  highly  transparent 
solids,  R.  Braunstein,  R.  K.  Kim,  and  M.  Braunstein,  SP568, 
pp.  99-117  (July  1980). 

Key  words:  extrinsic  infrared  absorption;  KBr;  KCl;  laser 
windows;  volume  and  surface  impurities;  wavelength  modu- 
lation spectroscopy. 

We  have  used  wavelength  modulation  spectroscopy  to 
measure  the  absorption  in  highly  transparent  solids  at  levels 
of  10"^  cm"'  in  the  spectral  region  from  2  to  12.0  jjLm.  For 
the  first  time,  it  is  now  possible  to  obtain  the  continuous 
spectral  distribution  at  this  level  of  absorption  where  previ- 
ously the  only  measurements  have  been  laser  calorimetric 
measurements  at  a  few  discrete  wavelengths.  We  have  used 
wavelength  modulation  techniques  in  conjunction  with 
laser  calorimetry  to  study  absorption  in  the  ultraviolet  and 
visible  regions.  In  the  present  work,  a  new  wavelength- 
modulated  spectrometer  system  was  constructed  so  as  to 
encompass  the  dominant  HF,  DF,  CO,  and  CO2  laser  wa- 
velengths. The  richness  of  structure  observed  throughout 
this  spectral  region  provides  a  possible  identification  of 
surfaces  and  volume  contaminants  as  well  as  intrinsic  ab- 
sorption processes  in  solids.  Results  on  KBr  and  other  alkali 
halides  are  presented  that  demonstrate  the  versatility  and 
power  of  this  technique. 

Synchrotron  radiation  studies  of  beryllium  fluoride  glass,  R. 

T.  Williams,  D.  J.  Nagel,  P.  H.  Klein,  and  M.  J.  Weber, 
SP568.  pp.  119-123  (July  1980). 


Key  words:  BeF2  glass;  exciton  resonance;  photoelectron 
spectra;  reflectance;  synchrotron  radiation;  vacuum  ultra- 
violet. 

We  report  measurements  of  the  reflectance  of  pure  BeFz 
glasses  in  the  range  9  eV  to  120  eV,  as  well  as  photoelec- 
tron spectra  in  the  valence  band  region.  Based  on  these 
data,  which  should  be  regarded  as  preliminary,  the  lowest- 
energy  reflectance  peak  is  at  12.8  eV,  implying  an  exciton 
resonance  at  about  13.1  eV,  in  close  correspondence  to 
LiF.  Photoelectron  spectra  for  the  bulk  glass  show  a  va- 
lence band  which  is  roughly  symmetrical  and  about  5.8  eV 
wide  (FWHM),  with  a  tail  of  states  extending  into  the  gap. 

The  role  of  Fe  in  laser-induced  damage  in  ultrapure  KBr,  D. 

F.  Edwards,  B.  E.  Newnam,  and  W.  J.  Fredericks,  SP568,  p. 
125  (July  1980). 

Key  words:  Fe;  laser-damage;  ultrapure  KBr. 

The  laser-damage  threshold  has  been  measured  for  sever- 
al samples  of  ultrapure  KBr  crystals.  Induced  neutron  acti- 
vation analysis  and  thermal  light  scattering  measurements 
indicate  the  major  impurity  to  be  Fe^  with  concentrations 
in  the  range  .04-.095  ppm  and  radii  in  the  17-20  A  range. 
Other  impurities  either  do  not  contribute  to  the  scattering 
or  are  in  concentrations  100  ppb  or  less.  The  measured 
damage  threshold  values  were  found  to  have  the  functional 
dependence  on  particle  radius  and  pulse  width  predicted  by 
the  theory  of  Bennett.  Oxygen  treatment  to  the  KBr  during 
the  crylstal  growth  process  is  observed  to  effect  the  damage 
threshold  values.  This  suggests  a  damage  mechanism  that  is 
related  to  a  species  derived  from  carbon.  As  an  example, 
carbon  present  in  the  sample  in  ppb  concentrations  might 
be  converted  to  CO  which  is  covalently  bound  to  the  Fe. 
In  this  bound  state  the  Fe  no  longer  contributes  to  the  laser 
damage. 

Properties  and  fabrication  of  crystalline  fluoride  materials 
for  high  power  laser  applications,  T.  M.  Pollak,  R.  C.  Fol- 
weiler,  E.  P.  Chicklis,  J.  W.  Baer,  A.  Linz,  and  D.  Gabbe, 
SP568,  pp.  127-135  (July  1980). 

Key  words:  advanced  laser  materials;  crystal  growth;  crys- 
talline fluorides;  Faraday  rotator;  high  power  laser  materi- 
als; optical  damage  threshold;  top-seeded  solution  tech- 
nique; two  photon  absorption;  uniaxial  crystal;  yttrium  lith- 
ium fluoride. 

Crystalline  fluoride  materials  exhibit  certain  desirable 
properties  for  applications  in  advanced  laser  technology. 
Fluorides  are  characterized  by  excellent  ultraviolet  trans- 
mission, low  values  of  nonlinear  index  of  refraction  (na)  and 
high  optical  damage  resistance.  Crystal  growth  tempera- 
tures of  fluorides  are  relatively  low;  and  scaling  of  growth 
to  large  diameters  has  been  achieved,  demonstrating  fabri- 
cation capabilities  of  large  apertures  of  high  optical  quality 
material. 

This  paper  describes  the  fabrication  and  properties  of 
two  fluoride  crystal  families  which  exhibit  a  natural  rare 
earth  site.  Two  crystalline  fluorides,  Yttrium  Lithium  Flu- 
oride (YLF),  or  LiYF4,  and  Potassium  Yttrium  Fluoride 
(KYF),  or  KY3F10,  have  specific  desirable  properties  for 
high  power  laser  applications. 

The  optical  performance  of  materials  is  very  dependent 
upon  the  fabrication  processes.  Advanced  material  jDrocess- 
ing  techniques  have  been  developed,  including  feed  purifi- 
cation and  crystal  growth  techniques,  which  have  been 
employed  to  fabricate  fluoride  crystals  exhibiting  excellent 
transmission,  low  scattering,  and  high  resistance  to  laser 
damage.  In  addition,  recent  crystal  growth  developments 
have  scaled  the  crystal  growth  of  YLF  to  100  mm  diame- 
ter. Growth  parameters  were  optimized  to  maintain  proper 
crystal-melt  interface  to  minimize  the  formation  of  defects. 
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In  addition,  technical  problems  were  addressed  in  scaling 
the  crystal  growth  of  YLF  to  40  cm  diameter. 

Laser  damage  in  yttrium  orthophosphate,  R.  Allen,  L.  Es- 
terowitz,  P.  H.  Klein,  V.  O.  Nicolai,  and  W.  K.  Zwicker, 
SP568.  pp.  137-140  (July  1980). 

Key  words:  absorption  spectra;  calcite;  flux  growth;  laser 
damage;  neodymiumtglass;  polarizer;  pyrophosphate;  xeno- 
time;  yttrium  orthophosphate;  yttrium  phosphate. 

Preliminary  laser-damage  experiments  on  single-crystal 
blades  of  yttrium  orthophosphate  (xenotime,  YPO4)  have 
been  performed.  Crystals,  measuring  about  15  X  3  X  0.7 
mm  were  grown  at  Philips  Laboratories  by  slow  cooling  of 
a  flux  containing  lead  pyrophosphate  (Pb2P207).  Optical 
absorption  is  small  from  about  300  nm  to  about  3200  nm, 
approximating  the  transmission  of  calcite.  A  1.06-/xm 
Ndiglass  laser  with  Q-switched  pulse  duration  of  17  ns  was 
used  for  damage  measurements.  The  laser  beam  (0.025  cm 
FWHM)  was  focused  on  the  large  face  of  the  YPO4  crys- 
tals. Visible  damage  was  always  observed  at  front  and  back 
crystal  surfaces  following  exposure  to  pulses  averaging  3.6 
GW/cm^  or  more.  No  visible  damage  was  found  in  YPO4 
at  power  densities  less  than  2.2-2.4  GW/cm^.  Calcite  crys- 
tals showed  damage  at  somewhat  smaller  power  densities. 

Compressive  failure  in  sapphire  under  CO2  laser  heating,  P. 

A.  Miles,  J.  Gallagher,  and  R.  L.  Gentilman,  SP568,  pp.  141- 
149  (July  1980). 

Key  words:  compressive  failure;  laser  damage;  plastic  flow; 
sapphire;  thermomechanical  analysis. 

Irreversible  changes  have  been  observed  in  sapphire  crys- 
tals subjected  to  surface  heating  by  CO2  laser  irradiation  at 
levels  above  300  watts/cm^.  They  are  interpreted  as  due  to 
plastic  flow  under  compressive  stress  at  temperatures  above 
900  °C.  The  recognition  of  possible  compressive  failures  in 
refractory  oxides  is  of  importance  in  defining  laser  toler- 
ance levels  in  high  power  optics,  in  the  design  of  laser 
heating  experiments  to  assess  the  thermal  shock  resistance 
of  materials,  and  possibly  in  the  field  of  laser  assisted  ma- 
chining of  ceramics. 

A  detailed  thermo-mechanical  analysis  has  been  carried 
out  to  predict  the  temperature  and  stress  conditions 
throughout  disk  samples  as  a  function  of  time,  heat  flux 
level  and  flux  distribution.  These  calculations  show  that 
compressive  stresses  in  excess  of  200,000  psi  were  generated 
in  our  experiments.  They  also  show  that  compressive  fail- 
ure is  likely  to  precede  tensile  fracture  in  most  experiments 
where  partially  heated  disks  are  used. 

Failure  criteria  for  laser  window  materials,  J.  A.  Detrio,  G. 
A.  Graves,  and  J.  M.  Wimmer,  SP568,  pp.  151-159  (July 
1980). 

Key  words:  brittle  failure;  failure  criteria;  flaws;  fracture; 
K/c;  laser  windows;  Weibull;  yield  stress. 

The  brittle  mechanical  behavior  of  laser  window  materi- 
als must  be  considered  in  the  establishment  of  failure  crite- 
ria for  selecting  candidate  materials  and  in  the  design  of 
window  components.  The  statistical  techniques  employed  in 
brittle  materials  design  and  analysis  are  reviewed.  The  in- 
fluence of  the  limited  plasticity  observed  for  the  alkali 
halides,  which  exhibit  fracture  failure,  is  also  discussed. 

Thermomechanical  stress  degradation  of  metal  mirror  sur- 
faces under  pulsed  laser  irradiation,  H.  M.  Musal,  Jr.,  SP568, 
pp.  159-173  (July  1980). 

Key  words:  Cu  mirrors;  damage  thresholds;  laser  damage; 
laser-induced  stress-strain;  plastic  deformation;  surface  deg- 
radation. 


Progressive  degradation  of  the  optical  surface  of  metal 
mirrors  in  pulsed  laser  applications  can  result  from  cumula- 
tive plastic  deformation  under  thermomechanical  stress 
caused  by  relatively  small  temperature  excursions  during 
irradiation.  An  analysis  of  the  transient  stress-strain  behav- 
ior of  the  near-surface  region  shows  that  elastic  response  is 
maintained  below  a  limiting  surface  temperature  rise  (ATy), 
which  depends  on  the  yield  stress,  modulus  of  elasticity, 
Poisson's  ratio,  and  coefficient  of  thermal  expansion  of  the 
metal.  This  temperature  rise  defines  the  threshold  for  first- 
pulse  plastic  yield  at  the  surface.  An  elastic-plastic  model  of 
metal  behavior  shows  that  the  increment  of  plastic  strain 
accumulated  during  each  successive  laser  pulse  will  be  pro- 
portional to  the  temperature  rise  above  2  ATj,.  This  plastic 
strain  will  appear  at  the  surface  as  slip  bands  and  intergran- 
ular  slip  that  progressively  degrades  the  optical  quality  of 
the  surface.  The  surface  temperature  rise  of  metal  mirrors 
under  pulsed  laser  irradiation  depends  on  both  the  metal 
optical  and  thermal  properties  as  well  as  the  laser  pulse 
parameters.  The  peak  temperature  excursion  produced  by  a 
constant-flux  (rectangular)  pulse  is  expressed  in  terms  of  the 
optical  absorptance,  pulse  fluence,  pulse  duration,  thermal 
conductivity,  density,  and  specific  heat.  Using  this  relation- 
ship, the  pulse  fluence  threshold  (Fy)  for  first-pulse  plastic 
yield  is  derived.  The  threshold  for  multipulse  accumulation 
of  plastic  deformation  is  2  Fj,.  Numerical  values  of  these 
thresholds  are  calculated  for  copper  under  CO2  laser  irra- 
diation. The  appearance  of  well-defined  slip  bands  on  the 
surface  of  copper  mirrors  after  irradiation  by  a  mode- 
locked  CO2  laser  pulse  burst  has  been  experimentally  dem- 
onstrated. The  theoretical  quantification  of  thermomechani- 
cal stress  degradation  presented  here  is  used  to  calculate 
the  expected  behavior  of  copper  under  the  reported  experi- 
mental conditions,  and  these  results  are  correlated  with  the 
available  experimental  data. 

Defect-damage-resistant  copper  mirrors,  J.  O.  Porteus,  D.  L. 
Decker,  D.  J.  Grandjean,  S.  C.  Seitel,  and  W.  N.  Faith, 
SP568,  pp.  175-186  (July  1980). 

Key  words:  crystalline  disorder;  Cu  mirrors;  diamond  turn- 
ing; laser-induced  slip;  polishing;  ripples;  SiC  substrates; 
surface  defects;  thermal  diffusivity;  vapor-deposited  mir- 
rors. 

The  calculated  threshold  for  10.6-/Lim  laser-induced  melt- 
ing of  intrinsic  crystalline  copper  is  found  to  be  in  excellent 
agreement  with  the  latest  experimental  value  when  the  100- 
nsec  pulse  shape  and  temperature-dependent  material  prop- 
erties are  properly  modeled.  Melt  thresholds  of  diamond- 
turned  copper  mirrors  recently  produced  and  tested  at  the 
Naval  Weapons  Center  are  found  to  be  very  nearly  intrin- 
sic. However,  laser-induced  pitting  related  to  surface  de- 
fects often  causes  failure  at  a  considerably  lower  level. 
Selection  of  starting  material  and  technique  of  surface  fin- 
ishing are  shown  to  be  important  factors  influencing  laser 
damage  related  to  surface  defects  and  disorder.  A  well- 
defined  inverse  relationship  between  the  thresholds  for 
laser-induced  slip  and  melting  is  demonstrated  and  provides 
a  good  indication  of  surface  disorder  on  polished,  as  well  as 
diamond-turned  mirrors.  Mirrors  prepared  by  vapor  deposi- 
tion of  copper  on  polished  silicon  carbide  are  found  to  be 
remarkably  free  of  defect  and  visible  (thermal)  damage  but 
have  lower  melt  thresholds  than  good  bulk  copper  mirrors. 
Thermal  modeling  indicates  that  the  premature  melting  can 
be  avoided  by  improving  the  thermal  conductivity  of  the 
substrate. 

Laser-damage  resistant  copper  surfaces  with  high  reflectivity 
after  oxidation,  M.  Oron,  L.  G.  Svendsen,  and  G.  Sorensen, 
SP568.  pp.  187-193  (July  1980). 

Key  words:  corrosion  inhibition;  ion  implantation;  laser 
damage;  mirror  surfaces. 
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Ion  implantation  of  aluminum  into  copper  has  been  used 
to  produce  mirror  surfaces  with  improved  properties  with 
respect  to  pulsed-laser  damage.  Upon  oxidation  of  implant- 
ed samples,  they  show  a  much  higher  reflectivity  of  the 
laser  pulse  compared  to  non-implanted  samples.  The  oxida- 
tion has  been  followed  by  Rutherford  backscattering  tech- 
nique and  nuclear  reactions,  and  the  improved  surface 
properties  are  explained  by  the  presence  of  compound 
oxide  layer  beneath  the  surface,  which  shows  greater  stabil- 
ity against  decomposition  than  the  pure  metal  oxide.  This 
novel  coating  technique,  comprising  ion  implantation  and 
oxidation,  may  be  advantageous  in  improving  surface  prop- 
erties such  as  reflectivity  of  metal  mirrors. 

Laser-induced  breakdown  of  diamond-machined  window  sur- 
faces, M.  J.  Soileau,  J.  O.  Porteus,  and  D.  L.  Decker,  SP568, 
pp.  195-197  (July  1980). 

Key  words:  diamond  turning;  infrared  ^  windows;  laser 
breakdown;  polishing;  surface  damage. 

Previous  work  on  diamond-turned  KCl  at  10.6  \im  has 
shown  that  this  technique  has  significant  promise  for  im- 
proving the  resistance  to  laser  damage  over  that  of  polished 
surfaces.  This  work  examines  the  particular  characteristics 
of  turned  surfaces  on  CaF2  and  SrF2  which  influence  the 
pulsed  laser  damage  thresholds  at  2.7  and  3.8  jam.  We 
consider  (1)  polarization  dependence  due  to  the  periodic 
nature  of  the  surface  roughness  of  turned  surfaces,  (2) 
damage  to  the  material  produced  by  the  turning  process, 
and  (3)  residual  contaminants  introduced  by  machining. 
The  laser  source  is  an  HF-DF  TE  laser  which  produces 
plane-polarized,  single-mode  120-  and  90-nsec  pulses  at  2.7- 
and  3.8-fx.m  wavelengths,  respectively.  The  spatial  distribu- 
tion of  intensity  on  target  is  Gaussian  to  the  1/e^  points. 
Detailed  morphology  is  obtained  from  Nomarski  and  dark- 
field  optical  microscopy.  The  effect  of  laser  conditioning  is 
examined  by  comparing  thresholds  and  surface  characteris- 
tics on  areas  of  the  surface  exposed  to  nondamaging  laser 
pulses  (n-on-1  effect).  The  so-called  n-on-1  effect  was  found 
to  be  wavelength  selective  with  a  much  larger  effect  seen 
at  2.7  than  at  3.8  jam.  This  result  provides  information  on 
machining  damage  and  may  have  important  implications  for 
laser  processing  as  a  possible  means  of  improving  the  per- 
formance of  machined  optical  surfaces. 

Optical  and  surface  physical  characteristics  of  diamond-ma- 
chined infrared  window  materials,  D.  L.  Decker,  D.  J.  Grand- 
jean,  and  J.  M.  Bennett,  SP568,  pp.  199-208  (July  1980). 

Key  words:  diamond  single-point  machining;  dielectrics;  in- 
frared optical  components;  laser  damage;  optical  properties. 

This  paper  presents  the  results  of  the  diamond  turning  of 
surfaces  of  a  wide  range  of  single-crystal  and  polycrystal- 
line  infrared  window  materials,  including  Ge,  CaF2,  MgF2, 
SrF2,  KCl,  and  GaAs.  These  surfaces  were  obtained  from 
an  advanced  air-bearing,  diamond-turning  machine  recently 
brought  to  an  operational  state  at  the  Naval  Weapons 
Center.  The  surface  characterization  performed  includes  a 
wide  range  of  optical  and  surface  physical  examination  in- 
cluding an  analysis  of  scattered  and  absorbed  light,  and  a 
surface  microtopographic  examination  by  diamond  profilo- 
metry,  phase  contrast  interference  (Nomarski),  and  scanning 
electron  microscopy.  These  data  are  compared  with  earlier 
results  and  are  related  to  the  characteristics  of  the  Naval 
Weapons  Center  diamond-turning  machine  and  to  the  ma- 
chining parameters.  A  companion  paper  at  this  conference 
discusses  the  laser  damage  resistance  of  these  surfaces  with 
implications  for  their  use  in  laser  applications. 

Short-pulse  C02-laser  damage  studies  of  NaCI  and  KCl  win- 
dows, B.  E.  Newnam,  A.  V.  Nowak,  and  D.  H.  Gill,  SP568, 
pp.  209-227  (July  1980). 


Key  words:  alkali  halides;  CO2  laser;  KCl;  laser  damage; 
laser  fusion;  NaCl;  nanosecond  pulse;  surface  damage. 

The  damage  resistance  of  bare  surfaces  and  the  bulk 
interior  of  NaCl  and  KCl  windows  was  measured  with  a 
short-pulse  CO2  laser  at  10.6  \xm.  Parametric  studies  with 
1.7-ns  pulses  indicated  that  adsorbed  water  was  probably 
the  limiting  agent  on  surface  thresholds  in  agreement  with 
previous  studies  at  long  pulsewidths.  Rear-surface  thresh- 
olds up  to  7  J/cm^  were  measured  for  polished  NaCl  win- 
dows, whereas  KCl  surfaces  damaged  at  approximately 
60%  of  this  level.  The  breakdown  electric-field  thresholds 
of  exit  surfaces  were  only  50%  of  the  value  of  the  bulk 
materials.  The  pulsewidth  dependence  of  surface  damage 
from  1  to  65  ns,  in  terms  of  incident  laser  fluence,  increased 
as  t"3. 

C02-laser  polishing  of  fused  silica  surfaces  for  increased 
laser  damage  resistance  at  1.06  yun,  P.  A.  Temple,  D.  Milam, 
and  W.  H.  Lowdermilk,  SP568.  pp.  229-236  (July  1980). 

Key  words:  fused  silica;  laser  damage;  surface  finishing; 
surface  polishing. 

We  have  prepared  bare  fused  silica  surfaces  by  subjecting 
the  mechanically  polished  surface  to  a  rastered  cw  CO2 
laser  beam.  Analysis  shows  that  this  processing  causes  (a) 
removal  of  a  uniform  layer  of  fused  silica  and  (b)  a  prob- 
able re-fusing  or  healing  of  existing  subsurface  fractures. 
The  fused  silica  removal  rate  is  found  to  be  a  function  of 
the  laser  intensity  and  scan  rate.  These  surfaces  are  seen  to 
have  very  low  scatter  and  to  be  very  smooth.  In  addition, 
they  have  exhibited  entrance  surface  damage  thresholds  at 
1.06  /am  and  1  nsec,  which  are  substantially  above  those 
seen  on  the  mechanically  polished  surface.  When  damage 
does  occur,  it  tends  to  be  at  a  few  isolated  points  rather 
than  the  general  uniform  damage  seen  on  the  mechanically 
polished  part.  In  addition  to  the  damage  results,  we  will 
discuss  an  observational  technique  used  for  viewing  these 
surfaces  which  employs  dark-field  illumination. 

The  relative  importance  of  interface  and  volume  absorption 
by  water  in  evaporated  films,  T.  M.  Donovan,  P.  A.  Temple, 
S.  C.  Wu,  and  T.  A.  Tombrello,  SP568,  pp.  237-246  (July 
1980). 

Key  words:  absorption;  calorimetry;  coatings;  encapsula- 
tion; hydrogen;  thin  films;  water;  water  absorption. 

Previously,  a  precision  adiabatic  calorimeter  has  been 
used  to  make  single  line  HF  calorimetry  measurements  of 
surface,  interface,  and  bulk  absorption  on  wedge-shaped 
films.  In  this  paper  we  correlate  hydrogen  concentrations 
and  profiles  measured  using  a  nuclear  resonant  technique 
with  these  previous  calorimetric  measurements.  Results 
show,  for  example,  that  H2O  is  uniformly  distributed  in 
materials  such  as  NaF  and  ThF4  but  occurs  at  the  film- 
substrate  interface  in  materials  such  as  As2Se3  and  ZnS. 
The  relative  effectiveness  of  encapsulation  of  NaF  and 
ThF4  by  ZnS  will  be  discussed.  Good  agreement  is  found 
between  measured  absorption  and  that  calculated  from 
measured  hydrogen  profiles. 

Characterization  of  small  absorptions  in  optical  coatings,  W. 

N.  Hansen,  L.  Pearson,  G.  Hansen,  and  W.  J.  Anderson, 
SP568.  pp.  247-256  (July  1980). 

Key  words:  absorption;  coatings;  internal  reflectance  spec- 
troscopy; silicon  monoxide;  thorium  fluoride;  zinc  selenide; 
zinc  sulfide. 

Probably  the  main  causes  of  laser  damage  in  thin  films 
used  as  optical  coatings  are  impurities  and  non-stoichio- 
metry,  especially  at  interfaces.  This  paper  considers  the 
problems  of  identifying  absorbing  species,  locating  them  in 
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the  optical  structure  and  measuring  the  amount  of  absorb- 
ing species  present.  The  importance  of  an  absorbing  species 
at  a  given  location  in  the  structure  is  directly  proportional 
to  the  relative  electromagnetic  field  squared  (E^)  at  that 
location.  This  fact  is  used  both  to  avoid  absorption  when  it 
isn't  wanted  and  to  enhance  absorption  when  it  is  wanted, 
such  as  during  analysis.  Versatile  and  sensitive  spectrosco- 
pic procedures  for  locating  and  characterizing  small  absorp- 
tions are  discussed.  Our  approach  makes  use  of  Poynting's 
theorem,  viz.,  that  the  rate  of  conversion  of  electromagnet- 
ic to  joule  energy  at  any  point  in  a  medium  is  proportional 
to  <E^)  at  that  point. 

Surface  microanalysis  techniques  for  characterization  of  thin 
nims,  T.  W.  Humpherys,  R.  L.  Lusk,  and  K.  C.  Jungling, 
SP568.  pp.  257-268  (July  1980). 

Key  words:  Auger  analysis;  dielectric  coatings;  optical 
coatings;  surface  analysis;  thin  film  characterization;  thin 
film  impurities. 

With  the  advent  of  lower  wavelength  systems,  increased 
sophistication  of  functional  requirements,  and  higher  inci- 
dent radiation  levels,  more  stringent  demands  have  been 
placed  on  coating  depositions  with  complimentary  detailed 
chemical  and  physical  characterizations  being  required. 
Scanning  Auger  Microscopy,  X-ray  Photoelectron  Spec- 
troscopy, and  Secondary  Ion  Mass  Spectroscopy  techniques 
have  been  applied  to  thin  film  coatings  to  detect  and  identi- 
fy compositional  and  structural  irregularities.  Impurity  sites 
in  ThF4  and  ZnS  films,  principle  causes  of  poor  coating 
performance,  have  been  isolated  and  analyzed.  Point  maps, 
line  scans,  and  depth  profiles  are  shown  to  provide  remark- 
able clarity  with  submicron  resolution.  Abnormal  oxygen 
content  in  ThF4  films  indicates  the  presence  of  water  and 
may  eliminate  its  use  as  a  coating  material  for  HF  systems. 
Although  these  surface  analysis  methods  are  destructive  by 
nature,  the  validity  of  their  use  in  analyzing  thin  film  coat- 
ings is  demonstrated  and  establishes  a  precedent  for  coating 
development  programs. 

Pyroelectric  measurement  of  absorption  in  oxide  layers  and 
correlation  to  damage  threshold,  H.  Kiister  and  J.  Ebert, 
SP568.  pp.  269-279  (July  1980). 

Key  words:  absorption  edge;  damage  temperature;  damage 
threshold;  microsecond  pulses;  temperature  depending  ab- 
sorption; unstable  resonator. 

The  absorption  of  several  oxide  layers  used  in  HP  laser 
optics  was  measured  by  a  fast  pyroelectric  detector  in  the 
range  from  600  to  2000  °C.  The  layers  of  AI2O3,  BeO, 
MgO,  Hf02,  ZrOz,  Nd203,  CeOj,  Ti02  and  SiOa— thickness 
about  0.5/ju,m — were  electron  gun  evaporated  on  Suprasil  I 
substrates. 

Damage  thresholds  were  obtained  with  800  ns — pulses 
from  an  unstable  resonator  type  Nd^^-glass  laser  with  a 
Gaussian  farfield  intensity  profile.  The  occurence  of 
damage  is  determined  by  electronic  registration  of  laser 
induced  scattering. 

The  results  were  analyzed  to  determine  relations  with 
layer  absorption,  absorption  edge  and  thermal  conductivity. 

High-temperature  optical  characterization  of  thin  film  reflec- 
tor and  absorber  layers,  M.  R.  Jacobson  and  R.  D.  Lamor- 
eaux,  SP568,  pp.  281-286  (July  1980). 

Key  words:  high-temperature;  infrared;  optical  instrumenta- 
tion; reflectometers;  spectrophotometers. 

We  have  developed  a  High  Temperature  Spectrophoto- 
meter (HTS)  capable  of  measuring  the  temperature-depend- 
ent, reversible  changes  in  reflectance  and  transmittance  of 
thin  films.  The  effective  spectral  range  of  the  instrument — 
0.38  to  15  microns— covers  98%  of  the  solar  Air  Mass  2 


spectrum,  as  well  as  94%  of  the  radiation  from  a  500  C 
blackbody.  A  tungsten-halogen,  or  globar  source,  provides 
two  beams  which  are  recombined  before  leaving  the 
vacuum  chamber.  A  Leiss  sodium  chloride  monochromator 
disperses  the  radiation,  which  is  detected  by  either  a  silicon 
or  a  thermocouple  detector,  depending  on  wavelength 
range.  A  microcomputer  controlled  sample-and-hold  data 
acquisition  system  compares  the  two  beams,  corrects  for 
background,  and  initiates  data  analysis.  To  minimize  irre- 
versible chemical  changes  in  the  films,  a  vacuum  on  the 
order  of  5  x  10^^  Torr  is  maintained  by  a  diffusion  pump  in 
the  central  chamber.  Cartridge  heating  assemblies  raise  the 
sample  substrate  temperatures  to  700  C  in  reflectance  and 
500  C  in  transmittance;  chromel-alumel  thermocouples  em- 
bedded and  cemented  into  the  substrates  monitor  tempera- 
tures. 

CVD  molybdenum  thin  films  for  high  power  laser  mirrors,  G. 
E.  Carver  and  B.  O.  Seraphin,  SP568,  pp.  287-292  (July  1980). 

Key  words:  chemical  vapor  deposition;  composition;  crystal 
structure;  grain  size;  molybdenum  thin  films;  reflectance. 

Molybdenum  thin  films  have  been  prepared  by  chemical 
vapor  deposition  (CVD)  from  both  molybdenum  carbonyl 
(Mo(CO)6)  and  molybdenum  pentachloride  (M0CI5).  The 
crystal  structure,  grain  size  and  composition  of  the  films 
have  been  determined  and  related  to  their  infrared  reflec- 
tance. Post-deposition  annealing  raises  the  absolute  reflec- 
tance of  films  deposited  from  the  carbonyl  to  98.73%  at  ten 
micrometers.  The  fact  that  these  films  are  prepared  without 
a  polishing  step  may  explain  why  their  reflectance  is  0.5% 
higher  than  that  of  super  smooth  polished  bulk  molybde- 
num. The  higher  reflectance  and  absence  of  a  polish-in- 
duced damage  layer  could  increase  the  damage  threshold  of 
uncoated  CVD  molybdenum  mirrors.  Films  deposited  from 
the  chloride  have  largely  reproduced  the  optical  properties 
of  those  prepared  from  the  carbonyl,  with  grain  sizes  rang- 
ing from  0.03  to  0.5  micrometer.  Polished  bulk  molydenum 
substrates  could  be  further  smoothed  by  first  overcoating 
them  with,  and  subsequently  polishing  of,  a  several  micron 
thick  layer  of  fine  grained  CVD  molybdenum. 

Photoacoustic  experimental  studies  on  an  AR  coated  laser 
window  and  some  related  theoretical  calculations,  N.  C.  Ferne- 
lius,  SP568.  pp.  293-300  (July  1980). 

Key  words:  bulk  optical  absorption  coefficient;  optoacous- 
tic  spectroscopy;  photoacoustic  spectroscopy;  surface  opti- 
cal absorption  coefficient;  ZnSe. 

Experimental  photoacoustic  spectroscopy  (PAS)  ampli- 
tude and  phase  results  on  an  AR  coated  ZnSe  laser  window 
were  obtained  at  10.6  jum  as  a  function  of  chopping  fre- 
quency. The  PAS  signal  amplitude  has  an  T"  frequency 
dependence  with  n  =  1.04.  The  PAS  phase  angle  varied  by 
20°  between  1000  Hz  and  50  Hz;  1°  between  1000  Hz  and 
100  Hz. 

Theoretical  calculations  related  to  the  situation  were  per- 
formed using  the  Bennett-Forman  and  Rosencwaig-Gersho 
PAS  theories.  The  Bennett-Forman  theory  agreed  with  the 
PAS  amplitude  results  for  r  =  fisurface/fibuik  >  0.05  cm.  A  7° 
phase  change  was  obtained  from  r  =  0.03  cm.  The  homoge- 
neous sample  Rosencwaig-Gersho  theory  did  not  fit  either 
amplitude  or  phase  angle  data,  yielding  n  =  1.5  and  a  phase 
angle  of  45.0°  which  varied  less  than  0.04°  over  the  fre- 
quency range  measured. 

Calculations  using  a  two-layer  Rosencwaig-Gersho  photoa- 
coustic spectroscopy  theory  applied  to  an  anti-reflective  coated 
laser  window,  N.  C.  Fernelius,  SP568,  pp.  301-311  (July  1980). 

Key  words:  bulk  optical  absorption  coefficient;  optoacous- 
tic  spectroscopy;  photoacoustic  spectroscopy;  surface  opti- 
cal absorption  coefficient;  ThF4;  ZnSe. 
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The  ZnSe  laser  window  studied  experimentally  had  an 
AR  coating  consisting  of  a  ZnS  outer  layer  0.32  /xm  thick 
with  a  ThF4  inner  layer  0.99  fj,m  thick.  Laser  calorimetry 
experiments  at  10.6  /xm  on  other  samples  indicated  that 
ThF4  films  have  an  appreciable  optical  absorption  of  ~  10 
cm" 

Calculations  were  performed  using  a  two-layer  modifica- 
tion of  the  Rosencwaig-Gersho  photoacoustic  spectroscopy 
theory.  A  7°  phase  change  between  1000  Hz  and  100  Hz 
was  obtained  for  a  coating  bulk  absorption  of  Pc  =  2.1 
cm"'.  Plots  of  this  result  along  with  the  best  fit  using  the 
Bennett-Forman  theory  in  the  previous  abstract  give  similar 
amplitude  and  phase  results.  Examples  of  results  for  various 
fie  and  coating  thickness  results  are  given. 

Pre-pulse  identification  of  localized  laser  damage  sites  in  thin 
films  using  photoacoustic  spectroscopy,  R.  P.  Freese  and  K.  J. 
Teegarden,  SP568,  pp.  313-332  (July  1980). 

Key  words:  absorption;  Ge;  laser  damage;  optoacoustic 
spectroscopy;  photoacoustic  spectroscopy;  thin  films. 

Scanning  photoacoustic  spectroscopy  techniques  were 
used  to  monitor  optical  absorption  and  inhomogeneity  in 
thin  films  and  substrates.  Samples  examined  were  25  mm 
square  by  2.5  mm  thick  germanium  substrates  which  were 
partially  coated  with  a  thin  film  of  germanium.  Inter-sample 
thin  film  thicknesses  varied  from  .65  fxm  to  1.23  /xm.  Raster 
scans  made  at  10.6  fxm  using  a  75  mW  CO2  laser  indicate 
that  thin  film  and  substrate  inhomogeneities  as  well  as  opti- 
cal absorption  may  be  nondestructively  measured  at  rates  in 
excess  of  400  msec  per  resolution  point.  Average  absorp- 
tance  results  are  in  good  agreement  with  those  obtained  by 
laser  calorimetry  and  transmission  techniques.  Chopping 
frequency  studies  indicate  that  some  of  the  inhomogeneities 
are  subsurface.  Interference  effects  detected  photoacousti- 
cally  are  used  to  compute  the  skew  angle  between  the  front 
i-  id  back  surfaces.  When  the  sample  is  exposed  to  a  40  nsec 
(TWHM)  CO2  laser  pulse  focused  to  a  spot  size  of  3.5  mm, 
gj  oss  laser  damage  is  found  to  occur  where  the  interference 
eff-^cts  were  photoacoustically  detected.  An  excellent  corre- 
lation is  also  found  to  exist  between  the  location  of  struc- 
ture in  the  pre-damage  photoacoustic  mapping  of  the 
coated  optic,  and  the  location  of  isolated,  low  damage 
threshold  "hot  spots"  found  after  the  high  power  pulse 
irradiation. 

Examination  of  laser  damage  sites  of  transparent  surfaces 
and  films  using  total  internal  reflection  microscopy,  P.  A. 

Temple,  SP568,  pp.  333-341  (July  1980). 

Key  words:  fused  silica;  laser  damage;  optical  microscopy; 
total  internal  reflection. 

This  paper  describes  total  internal  reflection  microscopy 
(TIRM),  a  microscopic  inspection  technique  useful  in  exam- 
ining the  laser-damaged  surfaces  of  transparent  samples.  In 
this  technique,  the  surface  is  illuminated  from  within  the 
sample  with  a  well-coUimated  polarized  laser  beam  at  an 
angle  of  incidence  just  greater  than  the  critical  angle.  Since 
total  reflection  occurs,  the  illuminated  region  appears  to  be 
dark  when  viewed  from  outside  the  sample  except  for  scat- 
ter caused  by  surface  defects  such  as  laser  damage  sites.  We 
will  describe  ty/o  instruments  used  for  TIRM  inspection  of 
samples.  Finally,  various  damaged  regions  will  be  shown  as 
they  appear  under  TIRM  inspection  and  under  Nomarski 
microscopy.  It  will  be  seen  that  the  two  techniques  are 
complementary,  and  that,  on  highly  polished  surfaces, 
TIRM  shows  somewhat  more  detail  than  does  Nomarski 
microscopy.  All  of  the  damage  sites  shown  will  be  the 
result  of  1.06-/xm,  1-nsec  irradiation  of  fused  silica  or  BK-7 
surfaces. 

Parameters  affecting  damage  threshold  in  thin  film  infrared 


chalcogenide  glass  for  applications  in  laser  optical  switching 
systems,  W.  E.  Kienzle  and  N.  I.  Marzwell,  SP568,  pp.  343- 
355  (July  1980). 

Key  words:  absorption  coefficient;  chalcogenide  material; 
deposition  parameters;  index  of  refraction. 

The  study  of  process  control  of  film  deposition  can  be 
important  in  determining  the  threshold  of  film  damage  due 
to  a  laser  pulse.  This  paper  reports  the  optical  properties  of 
the  infrared  chalcogenide  glass  material  Tl2SeAs2Te3  as 
process  parameters  are  varied.  Several  RF  sputtered  chal- 
cogenide glass  films  of  thickness  varying  from  0.6  /xm  to 
8.9  |Lim  were  deposited  on  germanium  and  sapphire.  The 
index  of  refraction  and  absorption  coefficient  were  deter- 
mined from  the  measured  reflectance  and  transmittance 
curves  for  these  samples.  Further,  these  properties  were 
measured  for  two  different  sputtering  pressures,  two  sput- 
tering voltages,  twelve  azimuthal  target  positions  and  three 
different  substrate  to  target  distances.  The  damage  due  to 
switching  was  assessed  by  subjecting  different  switches  to 
CO2  laser  pulses  with  FWHM  of  2  to  4  msec  and  energies 
up  to  0.16  Joules  which  were  focused  on  target  spot  diame- 
ter of  0.4  mm  on  the  chalcogenide  optical  switch. 

Improvements  in  clarity  and  environmental  stability  of  TII- 
containing  antireflective  coatings,  W.  T.  Boord,  P.  P.  Chow, 
W.  B.  Harrison,  and  J.  E.  Stariing,  SP568,  pp.  355-357  (July 
1980). 

Key  words:  antireflective  coating;  deposition  technique;  en- 
vironmental stability;  masking  layer;  potassium  chloride 
window;  scattering;  thallium  iodide. 

Clarity  of  Tll  films  in  visible  light  was  improved  by 
masking  the  textures  of  polycrystalline  KCl  substrates  with 
thin  SrF2  films.  Also,  the  use  of  more  environmentally 
durable  fluoride  films  as  replacements  for  KCl  in  the  Tll- 
KCI-TII  10.6  micron  antireflective  coating  system  was  in- 
vestigated. 

Reactively  sputtered  optical  coatings  for  use  at  1064  nm,  W. 

T.  Pawlewicz,  R.  Busch,  D.  D.  Hays,  P.  M.  Martin,  and  N. 
Laegreid,  SP568  pp.  359-375  (July  1980). 

Key  words:  glassy  structure;  laser  damage  resistance;  mate- 
rials properties;  oxide  coatings;  reactive  sputtering;  trans- 
parent-conductive coatings. 

Optical  coatings  of  Ti02,  In1.9Sno.1O3  (ITO),  Ta205, 
Nb205,  a-Si:H  and  Si02  have  been  prepared  by  reactive 
sputtering  for  use  with  lasers  operating  near  1064  nm. 
Damage  thresholds  of  7-10  J/cm^  for  Ti02  and  5-6  J/cm^ 
for  transparent-conductive  ITO  were  measured  at  Law- 
rence Livermore  Laboratory  for  X/2  coatings  on  fused 
silica  irradiated  with  1  nsec  laser  pulses.  Sputtered  Ta205, 
Nb205  and  a-Si:H  also  appear  to  be  promising  high-index 
coating  materials,  but  have  not  yet  been  damage  tested.  The 
reactive  sputtering  process  is  shown  to  allow  precise  con- 
trol of  coating  crystalline  phase  and  grain  size.  For  Ti02 
both  optical  properties  and  damage  threshold  have  been 
related  to  these  materials  properties,  and  glassy  coatings  are 
shown  to  be  optimal. 

Recent  damage  results  on  silica/titania  reflectors  at  1 
micron,  C.  K.  Carniglia,  J.  H.  Apfel,  T.  H.  Allen,  T.  A. 
Tuttle,  W.  H.  Lowdermilk,  D.  Milam,  and  F.  Rainer,  SP568 
pp.  377-390  (July  1980). 

Key  words:  absorption;  calorimetry;  damage;  electric  field; 
high  energy  laser;  laser  damage;  reflectors;  thin  film. 

The  results  of  several  laser  damage  experiments  involving 
15  layer  silica/titania  high  reflectors  (HR)  are  reported. 
Damage  testing  was  done  by  Lawrence  Livermore  Labora- 
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tory  using  1  ns  laser  pulses  at  1.06  fim.  The  addition  of  a 
halfwave  silica  overcoat  leads  to  a  50%  improvement  in 
HR  damage  threshold.  An  experiment  to  modify  the  elec- 
tric field  intensity  distribution  within  the  coating  indicates 
that  the  determining  factor  is  neither  the  peak  field  within 
the  titania  layers,  nor  the  average  field  in  the  titania  layers, 
but  that  the  field  at  the  titania/silica  interface  is  important. 
An  attempt  to  correlate  damage  threshold  with  absorption 
met  with  partial  success.  For  absorptance  values  above  100 
ppm,  there  is  a  strong  correlation  between  damage  thresh- 
old and  absorption.  However,  for  absorptance  below  100 
ppm,  it  appears  that  damage  threshold  is  not  related  to  bulk 
absorption  in  the  coatings.  Optical  microscopy  supports  this 
conclusion. 

Damage  to  coatings  and  surfaces  by  1.06  /im  pulses,  W.  H. 

Lowdermilk,  D.  Milam,  and  F.  Rainer,  SP568,  pp.  391-403 
(July  1980). 

Key  words:  absorption;  electric-field  strength;  film  materi- 
als; impurities;  overcoat;  polished  surfaces;  pulsewidth  de- 
pendence; thin-film  coatings;  1  ns;  1.06  /xm  damage. 

Damage  thresholds  for  1  ns,  1.06  /j.m  laser  pulses  were 
measured  for  bare,  polished  surfaces  and  thin-film  coatings 
prepared  by  several  companies  and  laboratories.  We  discuss 
the  origin  and  morphology  of  damage,  review  the  experi- 
ments and  summarize  conclusions  regarding  the  influence  of 
substrate  material,  polishing  compounds  and  processes, 
coating  materials  and  deposition  methods  and  the  effects  of 
absorption,  electric-field  strength,  undercoats,  overcoats 
and  surface  etching  techniques. 

Pulsed  damage  thresholds  of  fluoride  and  oxide  thin  Hlms 
from  0.26  ftm  to  1.06  iim,  T.  W.  Walker,  A.  H.  Guenther,  C. 
G.  Fry,  and  P.  Nielson,  SP568,  pp.  405-416  (July  1980). 

Key  words:  avalanche  ionization;  film  thickness  depend- 
ence; impurity  damage;  laser  damage;  multiphoton  induced 
damage;  pulse  duration  dependence  of  damage;  thin  films; 
wavelength  dependence  of  damage. 

The  pulsed  laser-induced  damage  threshold  for  CaF2, 
MgF2,  ThF4,  MgO,  AI2O3,  TiOa,  Si02,  Hf02,  and  Zr02 
thin  films  was  measured.  The  measurements  were  made  at 
1.06  fim,  0.53  ftm  and  0.26  /xm  with  pulse  lengths  of  ~5 
and  ~15  ns  (measured  at  1.06  fim).  Different  film  thick- 
nesses of  each  material  were  damaged  at  each  wavelength 
and  pulse  length.  The  film  thicknesses  were  1  \,  1/2  X,  1/4 
\,  1/6  \,  and  1/8  X  at  1.06  fim. 

It  was  found  that  the  pulse  length  dependence  of  break- 
down fit  with  a  [pulse  length]''^  curve  for  most  of  the 
materials.  Exceptions  were  found  in  some  oxide  coatings  at 
1.06  f/,m  where  the  breakdown  energy  density  was  essen- 
tially independent  of  the  pulse  length.  The  damage  thresh- 
old of  the  fluoride  and  Si02  films  increased  with  a  decrease 
in  film  thickness.  This  did  not  correlate  with  changes  in  the 
E  field  inside  the  thin  films.  (The  oxide  films  did  not  exhibit 
as  pronounced  a  thickness  dependence.)  The  breakdown 
threshold  decreased  with  decreasing  wavelength  and  corre- 
lated inversely  with  the  absorption  coefficient,  although  the 
correlation  was  not  linear. 

There  was  a  marked  change  in  the  damage  morphology 
of  the  materials  as  wavelength  was  decreased.  At  0.26  fim 
all  the  oxide  material  damaged  in  a  uniform  region  while 
the  fluorides  damaged  as  isolated  pits.  The  morphology, 
pulse  length  and  film  thickness  trends  are  discussed  in  terms 
of  impurity,  avalanche  ionization,  and  multiphoton  damage 
models. 

Laser-induced  damage  measurements  with  266-nm  pulses,  T. 

F.  Deaton  and  W.  L.  Smith,  SP568,  pp.  417-424  (July  1980). 

Key  words:  damage  thresholds;  laser  damage;  pico-second 
pulses;  pulsewidth  dependence;  UV  lasers. 


The  results  of  a  survey  of  laser-induced  damage  thresh- 
olds for  optical  components  at  266  nm  are  reported.  The 
thresholds  were  measured  at  two  pulse  durations — 0.150  ns 
and  1.0  ns.  The  30  samples  tested  include  four  commercial 
dielectric  reflectors,  three  metallic  reflectors,  two  anti-re- 
flection films,  a  series  of  eight  half-wave  oxide  and  fluoride 
films,  and  twelve  bare  surfaces  (fluoride  crystals,  silica, 
sapphire,  BK-7  glass,  CD*A  and  KDP).  The  266-nm  pulses 
were  obtained  by  frequency-quadrupling  a  Nd:YAG,  glass 
laser.  Equivalent  plane  imagery  and  calorimetry  were  used 
to  measure  the  peak  fluence  of  each  of  the  UV  pulses  with 
an  accuracy  of  ±  15%;  the  uncertainty  in  the  threshold 
determinations  is  typically  ±  30%. 

High  energy  laser  optical  train  performance — A  reassess- 
ment, C.  A.  Klein,  SP568,  pp.  425-438  (July  1980). 

Key  words:  focal  intensity;  high-energy  laser;  irradiance 
mapping;  mirror/window  materials;  on-target  fluence;  opti- 
cal train;  phase  aberration;  power  optics;  thermal  lensing. 

This  paper  addresses  problems  relating  to  thermally  in- 
duced phase  aberrations  experienced  in  a  power-optics  en- 
vironment. Specifically,  it  addresses  issues  of  concern  in 
assessing  the  performance  of  High-Energy  Laser  (HEL) 
systems  with  regard  to  focal  intensities  and  on-target 
fluences,  when  thermal  lensing  phenomena  do  occur  in  the 
optical  train.  Following  Holmes  and  Avizonis  [Appl.  Optics 
15,  1075  (1976)],  a  model  has  been  developed  that  should 
allow  HEL-system  designers  to  complete  an  evaluation  of 
the  degradation  in  light  intensity,  which  is  caused  by  irradi- 
ance-mapping  aberrations  in  the  near-field.  Perhaps  the 
most  important  conclusion  that  was  reached  is  that  theories, 
calculations,  and  experiments  conducted  on  a  "single-com- 
ponent" basis  provide  highly  unreliable  guidelines  for  pass- 
ing judgement  on  the  merits  of  mirror/window  material 
candidates,  or  their  projected  performance  in  an  optical 
train. 

Analysis  of  an  imperfectly  coated  conical  element  for  high 
energy  laser  resonators,  W.  P.  Latham,  Jr.,  SP568,  pp.  439-443 
(July  1980). 

Key  words:  coatings  design;  polarization  effects;  resonator 
analysis. 

The  scalar  field  approximation  is  normally  used  in  the 
analysis  of  eigenmodes  and  eigenvalues  for  high  energy 
laser  resonators.  Recently,  Dr.  D.  Fink  demonstrated  the 
need  to  account  for  the  vector  nature  of  the  electromagnet- 
ic field  when  conical  elements  are  used  in  resonators.  Dr. 
G.  C.  Dente  at  the  AFWL  has  developed  a  theory  for  the 
analysis  of  such  polarization  effects.  When  polarization  ef- 
fects are  included,  an  unacceptable  mode  has  been  shown 
to  exist  in  a  conical-element,  annular-gain  laser  which  is 
currently  being  studied  at  the  AFWL.  A  special  optical 
coating  placed  on  a  conical  resonator  mirror  would  make 
the  resonator  mode  acceptable  by  introducing  a  90°  phase 
shift  between  polarization  states  which  are  parallel  and  per- 
pendicular to  the  plane  of  incidence  upon  reflection  at  a  45° 
angle  of  incidence.  The  study  presented  here  gives  the 
analysis  for  a  related  resonator  within  Dente's  theory.  The 
results  indicate  the  tolerance  limits  of  such  a  coating  for  a 
conical  element  in  a  high  energy  device. 

Nonlinear  absorption  in  direct-gap  crystals,  A.  Vaidyan- 
athan,  T.  W.  Walker,  A.  H.  Guenther,  S.  S.  Mitra,  and  L.  M. 
Narducci,  SP568,  pp.  445-455  (July  1980). 

Key  words:  multiphoton  absorption;  nonlinear  absorption; 
two-photon  absorption  coefficients. 

A  critical  review  of  the  Keldysh,  Braunstein  and  Basov 
formulations  of  the  nonlinear  absorption  process  in  direct- 
gap  crystalline  solids  is  presented.  The  two-photon  absorp- 
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tion  coefficients  in  several  alkali  halides  and  semiconductors 
are  calculated  by  means  of  the  above  three  models  and 
compared  with  available  experimental  data.  It  is  concluded 
that  the  Keldysh  formula  offers  a  sufficiently  accurate  de- 
scription of  the  multiphoton  absorption  process,  even  when 
the  photon  multiplicity  is  small.  This  is  in  contrast  to  the 
frequently  expressed  view  that  the  Keldysh  formula  is  in- 
correct for  small  photon  multiplicities.  It  is  found  that  the 
Keldysh  formula  is  closely  related  to  Braunstein's  formula 
for  allowed-allowed  transitions,  while  Basov's  formula  cor- 
responds to  the  allowed-forbidden  case.  It  is  also  shown 
that  the  predictive  accuracy  of  the  Braunstein  formulas  can 
be  increased  by  the  use  of  nonparabolic  energy  bands  and 
excitonic  intermediate  states.  Finally,  the  Basov  formula, 
which  until  now  was  considered  to  be  the  most  accurate 
description  of  the  two-photon  absorption  process,  is  shown 
to  contain  several  errors. 

Completing  mechanisms  in  laser-induced  damage,  A.  Vai- 
dyanathan,  T.  W.  Walker,  and  A.  H.  Guenther,  SP568,  pp. 
457-465  (July  1980). 

Key  words:  avalanche  ionization;  laser-induced  damage; 
multiphoton  ionization. 

The  thresholds  for  laser-induced  intrinsic  damage  in  sev- 
eral alkali  halide  crystals  are  calculated  by  means  of  sepa- 
rate avalanche  and  multiphoton  ionization  models,  as  well 
as  by  a  combination  of  the  two.  The  appearance  of  10'* 
electrons/cm^  in  the  conduction  band  is  taken  as  the  crite- 
rion for  damage.  Numerical  calculations  are  performed  for 
nanosecond  and  picosecond  pulse  durations,  with  wave- 
lengths ranging  from  1.064  to  0.355  jjim.  Upon  comparing 
these  theoretical  predictions  with  available  experimental  re- 
sults, it  is  found  that,  in  general,  the  avalanche  mechanism 
yields  damaging  optoelectric  field  strengths  in  good  agree- 
ment with  the  experimentally  measured  values.  The  field 
strengths  required  for  damage  solely  due  to  multiphoton 
ionization  are  substantially  higher.  However,  when  the 
photon  multiplicity  is  less  than  or  equal  to  four,  the  damage 
fields  predicted  by  the  multiphoton  model  are  often  smaller 
than  those  calculated  for  catastrophic  avalanche  multiplica- 
tion, and  are  in  better  agreement  with  the  experimentally 
measured  damage  thresholds.  Furthermore,  it  is  noted  that 
neither  the  avalanche  nor  the  multiphoton  ionization  model, 
when  considered  alone,  can  satisfactorily  explain  the  experi- 
mentally observed  frequency  and  pulse  length  dependence 
of  the  damage  fields  over  the  entire  reported  range  of  these 
parameters.  It  is  thus  suggested  that  it  is  more  appropriate 
to  combine  these  two  mechanisms. 

Theory  of  electron-avalanche  breakdown  in  solids,  M.  Sparks, 
T.  Holstein,  R.  Warren,  D.  L.  Mills,  A.  A.  Maradudin,  L.  J. 
Sham,  E.  Loh,  Jr.,  and  F.  King,  SP568,  pp.  467-478  (July 
1980). 

Key  words:  alkali  halides;  electron-avalanche  breakdown; 
electron-phonon  scattering;  Fokker-Planck  equation;  laser 
damage;  multiphoton  absorption;  theory. 

Electron-avalanche  breakdown  in  solids  is  explained  by  a 
theory  that  is  predictive  and  agrees  with  experimental  re- 
sults for  the  magnitude  of  the  breakdown  field  and  its 
temperature  dependence,  pulse-duration  dependence,  mate- 
rial-to-material variation,  and  wavelength  dependence  for 
X  >  1  fj,m.  The  good  agreement  between  experiment  and 
theory  with  no  parameters  adjusted  is  obtained  by  using 
improved  magnitudes  and  energy  dependences  of  the  elec- 
tron-phonon relaxation  frequencies.  The  contributions  of 
both  optical  and  acoustical  phonons  to  electron  loss  and 
diffusion  must  be  included.  The  breakdown  field  Eb  is  cal- 
culated by  solving  an  eigenvalue  equation  obtained  from 
the  diffusion  transport  equation.  Simple  models  and  inter- 


pretations of  the  diffusion  equation  afford  physical  insight 
into  breakdown  and  render  the  breakdown  conditions  pre- 
dictable. Preliminary  results  indicate  that  the  diffusion  ap- 
proximation fails  for  wavelengths  considerably  shorter  than 
1  jim,  but  that  Es  decreases  with  decreasing  X  as  a  result  of 
multiphoton  absorption  before  the  diffusion  approximation 
fails. 

Impurity  breakdown  model  in  thin  films,  T.  W.  Walker,  A. 
Vaidyanathan,  A.  H.  Guenther,  and  P.  Nielsen,  SP568,  pp. 
479-496  (July  1980). 

Key  words:  impurity-induced  damage;  laser  damage;  Mie 
absorption  coefficient;  pulse  duration  dependence  of 
damage. 

The  impurity  model  for  breakdown  given  by  Hopper  and 
Uhlmann  was  examined.  The  case  for  nonmetallic  impuri- 
ties was  derived  from  the  thermal  equations  and  affords  the 
results  of  Hopper  and  Uhlmann  when  the  correct  limits  are 
taken.  These  equations  were  then  compared  to  an  exact 
solution  given  by  Goldenberg  and  Tranter,  in  which  it  is 
not  assumed  that  the  radial  temperature  distribution  within 
the  particle  is  a  constant.  It  was  found  that  the  exact  solu- 
tion does  not  agree  with  the  approximate  solutions  when 
the  thermal  conductivity  of  the  impurity  is  small.  In  this 
case,  the  temperature  in  the  particle  is  not  uniform  and  the 
damage  threshold  can  be  substantially  lower. 

The  Mie  absorption  coefficient  was  then  combined  with 
the  exact  solution.  For  nonmetallic  impurities  the  results 
predict  a  damage  threshold  which  depends  on  the  film 
thickness.  The  experimental  results  for  CaF2,  ThFi,  and 
MgF2  were  found  to  agree  very  well  with  these  theoretical 
predictions.  This  agreement  was  found  to  hold  at  both  the  5 
ns  and  15  ns  pulse  lengths  and  at  1.06  p.m,  0.53  ;j,m,  and 
0.26  jam  wavelengths. 

Further  theoretical  calculations  show  that  different  size 
impurities  are  the  most  damage  sensitive  at  different  pulse 
lengths  (and  wavelengths).  The  calculation  of  breakdown 
threshold  as  a  function  of  pulse  length  for  fused  silica 
surfaces  fit  very  accurately  to  a  VT  curve,  in  agreement 
with  the  results  of  D.  Milam. 

Frequency  and  focal  volume  dependence  of  laser-induced 
breakdown  in  wide  band  gap  insulators,  M.  J.  Soileau,  M.  Bass, 
and  P.  H.  Klein,  SP568.  pp.  497-517  (July  1980). 

Key  words:  alkali  halides;  intrinsic  damage;  IR  windows; 
laser  damage;  self-focusing;  spot  size  dependence. 

The  frequency  and  focal  volume  dependence  of  the  laser- 
induced  breakdown  fields  of  selected  wide  band  gap  insula- 
tors were  investigated.  The  breakdown  phenomenon  that  is 
reported  in  this  work  is  the  same  process  that  has  been 
called  "intrinsic"  damage  by  other  workers.  Measurements 
were  conducted  with  pulsed  (31  to  140  nsec),  simple  spatial 
mode  lasers  at  wavelengths  of  10.6,  3.8,  2.7,  and  1.06  fim. 
The  results  indicate  that  multiphoton-assisted  electron  ava- 
lanche breakdown  is  a  likely  mechanism  for  laser-induced 
failure  in  these  materials  over  the  wavelength  range  stud- 
ied. For  small  focal  volumes,  volumes  smaller  than  the 
inverse  of  the  free  electron  density,  the  frequency  depend- 
ence of  breakdown  is  determined  by  multiphoton  ionization 
of  impurity  levels.  This  initiates  an  avalanche  and  leads  to 
the  observation  that  breakdown  fields  decrease  with  in-, 
creased  laser  frequency.  For  large  focal  volumes,  the  free 
electrons  initially  present  in  the  crystal  initiate  the  break- 
down, and  the  frequency  dependence  is  determined  by  the 
electron-phonon  relaxation  time.  Thus,  for  large  focal  vol- 
umes, the  laser-induced  breakdown  fields  increase  with  in- 
creasing laser  frequency.  From  these  results  it  is  clear  that 
crystal  defects  and  impurities  play  an  important  role  in 
what  has  been  called  "intrinsic"  damage.  As  this  is  the  case. 
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breakdown  experiments  cannot  be  relied  upon  for  accurate 
measurements  of  the  nonlinear  index  of  refraction,  n2. 

SBS  influence  on  laser  damage  of  optical  materials,  P.  Balke- 
vi~cius,  E.  Kosenko,  J.  LukoYius,  and  E.  Maldutis,  SP568.  pp. 
519-527  (July  1980). 

Key  words:  damage  morphology;  damage  thresholds;  laser 
bulk  damage;  laser  surface  damage;  optical  materials;  self- 
focusing;  stimulated  Brilloin  scattering  (SBS). 

The  influence  of  the  stimulated  Brilloin  scattering  (SBS) 
on  the  damage  of  optical  materials  has  been  experimentally 
investigated.  It  is  shown  that  depending  on  the  experimen- 
tal conditions,  the  SBS  changes  the  threshold  and  the  bulk 
damage  character.  It  can  decrease  or  increase  the  magni- 
tude of  the  threshold  power  of  the  laser  beam,  which  dam- 
ages the  surface  of  the  optical  systems.  The  SBS  increases 
(the  increase  of  more  than  100  times  has  been  registered), 
but  not  decreases  the  threshold  power  of  the  bulk  damage, 
as  it  was  thought  earlier. 

It  is  shown,  that  the  reason  of  the  decrease  of  the  bulk 
damage  threshold  and  the  changes  of  the  damage  thresh- 
olds of  the  surface  of  the  optical  system  is  a  redistribution 
of  the  laser  beam  intensity  caused  by  the  SBS,  which  de- 
creases the  intensity  in  the  focal  region  of  lens. 

The  influence  of  the  laser  beam  redistribution  on  the 
damage  thresholds  and  self-focusing  is  also  discussed. 

Computer  simulation  of  damage  morphology,  P.  Kelly,  D. 
Ritchie,  A.  Schmid,  and  P.  Braunlich,  SP568,  pp.  529-530 
(July  1980). 

Key  words:  beam  deformation;  computer  simulation; 
damage  morphology;  dielectric  function. 

Our  progress  to-date  on  the  computer  simulation  of  the 
spatio-temporal  behavior  of  a  fast,  just  damaging  pulse  fo- 
cused into  an  optical  material  is  illustrated  in  the  form  of  a 
16  mm  movie.  The  time  and  space  dependent  intensity  is 
shown  in  profile  by  the  assignment  of  different  colours  and 
allows  one  to  follow  beam  deformation  as  the  pulse  propa- 
gates through  the  medium. 

Our  present  code  PULSE  is  a  major  modification  of  the 
work  we  first  reported  at  last  year's  damage  conference.  It 
is  intended  to  be  sufficiently  flexible  to  accommodate  any 
flux,  wavelength,  material  or  temperatiire  dependence  of 
the  dielectric  function  and  any  possible  mechanism  of  elec- 
tronic excitation  of  the  solid  (avalanche,  multiphoton  gen- 
eration, etc.),  as  well  as  various  conceivable  mechanisms  for 
converting  the  energy  of  the  photon  field  to  excited  elec- 
tron and  phonon  distributions  with  an  ultimate  increase  in 
lattice  temperature. 

In  particular,  we  illustrate  the  simulation  of  the  experi- 
mental arrangement  of  W.  L.  Smith  et  al.,  who  reported 
the  damage  morphology  of  NaCl  using  21  psec  pulses  at 
0.5321  fi,  where  we  have  included  the  nonlinear  interaction 
of  the  polaron  model  by  A.  Schmid  et  al. 

SP569.  Validation  and  assessment  issues  of  energy  models.  Pro- 
ceedings of  a  Workshop  held  at  the  National  Bureau  of 
Standards,  Gaithersburg,  MD,  Jan.  10-11,  1979,  S.  I.  Gass, 
Ed.,  Nat.  Bur.  Stand.  (U.S.).  Spec.  Publ.  569,  559  pages  (Feb. 
1980)  SN003-003-02 155-5. 

Key  words:  assessment;  documentation;  econometric 
models;  energy  modeling  forum;  energy  models;  evaluation; 
mathematical  models;  model  access;  model  management; 
sensitivity  analysis;  validation. 

The  Workshop  on  Validation  and  Assessment  Issues  of 
Energy  Models,  held  at  the  National  Bureau  of  Standards, 
Gaithersburg,  MD,  (Jan.  10-11,  1979),  was  funded  by  the 
Energy  Information  Administration  of  the  Department  of 
Energy  (DOE),  Washington,  DC.  Organized  by  the  Bureau's 


Operations  Research  Division,  the  Workshop  was  designed  to 
be  a  forum  in  which  the  theoretical  and  applied  state-of-the-art 
validation  and  assessment,  with  emphasis  on  energy  models, 
could  be  presented  and  discussed.  Speakers  addressed  the  fol- 
lowing areas:  DOE's  activities  in  assessment  and  validation, 
taxonomy  and  structure  of  assessment  and  validation,  the  rela- 
tionship between  model  assessment  and  policy  research,  the 
Electrical  Power  Research  Institute's  Energy  Modeling  Forum 
and  projects,  independent  third-party  model  assessment,  the 
Texas  National  Energy  Modeling  Project,  management  and  im- 
provement of  the  modeling  process,  complexity  of  model  evalu- 
ation, definitions  and  structure  of  model  assessment  approaches, 
model  access  and  documentation,  assessment  of  specific  models 
by  the  MIT  Energy  Laboratory  and  other  groups,  energy  and 
econometric  models,  and  sensitivity  analysis.  This  volume  docu- 
ments the  Proceedings  (papers  and  discussion)  of  the  Workshop. 
These  proceedings  include  the  following  papers  (indented): 

Model  assessment  and  validation:  Issues,  structures,  and 
energy  information  administration  program  goals,  G.  M.  Lady, 
SP569.  pp.  5-22  (Feb.  1980). 

Model  assessment  and  the  policy  research  process:  Current 
practice  and  future  promise,  D.  O.  Wood,  SP569.  pp.  23-62 
(Feb.  1980). 

The  energy  modeling  forum:  An  overview,  J.  L.  Sweeney, 
SP569.  pp.  65-96  (Feb.  1980). 

Electric  load  forecasting:  Probing  the  issues  with  models,  B. 

H.  Cherry,  SP569,  pp.  97-106  (Feb.  1980). 

Assessing  the  ICF  coal  and  electric  utilities  model,  N.  L. 

Goldman  and  J.  Gruhl,  SP569.  pp.  109-140  (Feb.  1980). 

Developing,  improving,  and  assessing  the  ICF  coal  and  elec- 
tric utilities  model,  C.  H.  Stauffer,  Jr.,  SP569.  pp.  141-149 
(Feb.  1980). 

Validation:  A  modern  day  snipe  hunt?  Conceptual  difficulties 
of  validating  models,  P.  W.  House  and  R.  H.  Ball,  SP569,  pp. 
153-165  (Feb.  1980). 

Third  party  model  assessment:  A  sponsor's  perspective,  R. 

Richels,  SPJdP,  pp.  171-181  (Feb.  1980). 

An  approach  to  independent  model  assessment,  D.  T.  Kresge, 
SP569.  pp.  183-196  (Feb.  1980). 

Reflections  on  the  model  assessment  process:  A  modeler's 
perspective,  M.  L.  Baughman,  SP569,  pp.  197-203  (Feb.  1980). 

The  Texas  national  energy  modeling  project:  An  evaluation  of 
EIA's  midrange  energy  forecasting  system,  M.  L.  Holloway, 
SP569.  pp.  211-234  (Feb.  1980). 

Assessing  ways  to  improve  the  utility  of  large-scale  models, 

S.  I.  Gass,  SP569.  pp.  237-253  (Feb.  1980). 

Validity  as  a  composite  measure  of  goodness,  H.  J.  Green- 
berg  and  F.  Murphy,  SP569,  pp.  255-263  (Feb.  1980). 

The  impact  of  assessment  on  the  modeling  process,  D. 

Nissen,  SP569,  pp.  267-282  (Feb.  1980). 

The  energy  modeling  forum  and  model  assessment:  Substi- 
tutes or  complements,  J.  P.  Weyant,  SP569.  pp.  285-297  (Feb. 
1980). 

A  way  of  thinking  about  model  analysis,  M.  Greenberger, 
SP569,  pp.  299-313  (Feb.  1980). 

Appropriate  assessment,  S.  C.  Parikh,  SP569,  pp.  315-323 
(Feb.  1980). 

A  decision  analyst's  view  of  model  assessment,  E.  G.  Caza- 


45 


let,  SP569,  pp.  325-336  (Feb.  1980). 

Validation  issues:  A  view  from  the  trenches,  W.  Marcuse,  F. 
T.  Sparrow,  and  D.  A.  Pilati,  SP569.  pp.  337-353  (Feb.  1980). 

Model  access  and  documentation,  M.  L.  Shaw,  SP569,  pp. 
355-363  (Feb.  1980). 

Assessment  of  the  READ  model,  D.  Freedman,  SP569,  pp. 
365-395  (Feb.  1980). 

A  modeler's  view  of  the  READ  model  assessment  process,  F. 

Hopkins,  SP569  pp.  397-429  (Feb.  1980). 

Assessment  and  selection  of  models  for  energy  and  economic 
analysis,  E.  A.  Hudson  and  D.  W.  Jorgenson,  SP569,  pp.  431- 
444  (Feb.  1980). 

Ek:onometric  models  and  their  assessment  for  policy:  Some 
new  diagnostics  applied  to  translog  energy  demand  in  manufac- 
turing, E.  Kuh  and  R.  E.  Welsch,  SP569.  pp.  445-475  (Feb. 
1980). 

On  a  perspective  for  energy  model  validation,  L.  S.  Mayer, 
SP569,  pp.  477-495  (Feb.  1980). 

Systematic  sensitivity  analysis  using  describing  functions,  F. 

C.  Schweppe  and  J.  Gruhl,  5^69,  pp.  497-515  (Feb.  1980). 

A  new  approach  to  analyze  information  contained  in  a  model, 

H.  J.  Greenberg,  SP569,  pp.  517-524  (Feb.  1980). 

Validating  the  Hirst  residential  energy  use/mid-range  energy 
forecasting  system  interface,  F.  Hopkins  and  L.  Rubin,  SP569, 
pp.  525-546  (Feb.  1980). 

SP570.  Structure  shielding  against  fallout  gamma  rays  from  nucle- 
ar detonations,  L.  V.  Spencer,  A.  B.  Chilton,  and  C.  M. 
Eisenhauer,  Nat.  Bur.  Stand.  (U.S.),  Spec.  Publ.  570,  984  pages 
(Sept.  1980)  SN003-003-02246-2. 

Key  words:  civil  defense;  fallout  protection;  gamma-ray 
shielding;  nuclear  detonations;  nuclear  war;  radiation  shield- 
ing. 

This  is  a  summary  of  theoretical,  experimental,  and  engineer- 
ing research  on  the  applications  of  gamma-ray  transport  and 
dosimetry  to  the  analysis  of  structures  for  the  shielding  proper- 
ties against  gamma  rays  from  radioactive  fallout.  The  first  chap- 
ter presents  historical  background;  and  chapter  II  follows  the 
development  of  detailed  quantitative  information  on  fallout 
spectra  and  intensities.  Chapters  III  and  IV  give  information  on 
general  gamma-ray  transport  phenomena,  as  well  as  properties, 
theorems,  and  methods  with  specific  applications  to  structure 
shielding.  Chapter  V  presents  a  wide  variety  of  data  types  basic 
to  engineering  applications.  Chapter  VI  presents  experimental 
results  for  the  fallout  radiation  environment.  Chapter  VIII  an'd 
X  then  present  experimental  results  for  increasingly  complex 
structure  types,  while  chapters  VII  and  IX  present  related  engi- 
neering procedures  of  analysis  of  the  same  or  similar,  structure 
types.  Chapter  XI  is  very  short,  and  gives  general  guidance  to 
shielding  analysts;  and  chapter  XII  concludes  with  a  discussion 
of  the  implications  of  the  existing  technology  for  national  shel- 
ter programs. 

SP571.  Organizations  engaged  in  preparing  standards  for  dental 
materials  and  therapeutic  agents  with  a  list  of  standards,  G.  C. 

Paffenbarger,  R.  W.  Rupp,  and  M.  Malmstedt,  Nat.  Bur. 
Stand.  (U.S).  Spec.  Publ.  571,  55  pages  (Apr.  1980)  SN003- 
003-02163-6. 

Key  words:  dental  agencies;  devices;  history;  materials;  pro- 
grams; specifications. 

The  first  specification  for  dental  materials  was  prepared  by 
Dr.  Wilmer  Souder,  a  physicist  at  the  National  Bureau  of  Stand- 


ards, in  1927.  From  this  stemmed  the  specification  and  certifica- 
tion programs  of  the  American  Dental  Association  (1930)  and 
all  of  the  similar  national  and  international  programs. 

The  Federation  Dentaire  Internationale  (FDI)  was  the  first  in 
the  international  field  (1953).  Today  the  International  Organiza- 
tion for  Standardization  (ISO)  through  its  Technical  Committee 
106-Dentistry,  organized  in  1963,  is  the  prime  international 
agency  formulating  specifications  for  dental  materials  and  de- 
vices. The  FDI  role  by  agreement  with  ISO/TCI 06  is  the 
preparation  for  standards  on  clinical  evaluations,  on  biological 
test  methodology,  on  the  preparation  of  informative  reports  on 
dental  materials  and  therapeutic  agents  and  on  the  proper  meth- 
ods of  using  them. 

Today  there  are  15  international  and  national  agencies  that 
have  prepared  about  900  specifications  for  dental  materials  and 
devices.  These  agencies  and  their  addresses  are  listed,  with  a 
brief  history  of  each,  together  with  a  list  of  the  specifications 
and  standards  that  they  have  promulgated. 

SP572.  National  Measurement  Laboratory  1979 — Technical  high- 
lights, J.  D.  Hoffman,  Compiler,  Nat  Bur  Stand.  (U.S.),  Spec. 
Publ.  572.  126  pages  (Apr.  1980)  SN003-003-02203-7. 

Key  words:  absolute  and  physical  quantities;  analytical 
chemistry;  chemistry  research;  environmental  meas- 
urements; materials  science;  measurement  services;  molecu- 
lar science;  National  Measurement  Laboratory;  nondestruc- 
tive evaluation;  nuclear  measurement  technology;  physics 
research;  radiation  research;  recycled  materials;  standard 
reference  data;  standard  reference  materials;  technical  activ- 
ities; thermodynamics. 

This  publication  gives  selected  highlights  of  research  and 
other  technical  activities  in  the  National  Measurement  Labora- 
tory of  the  National  Bureau  of  Standards  during  calendar  year 
1979.  Comprehensive  overviews  provide  the  introductions  to 
the  activities  in  the  five  centers  and  seven  programs  of  the 
Laboratory.  Listings  of  the  Professional  staff  in  each  of  these 
units  are  also  provided. 

SP573.  NBS  staff  participation  in  outside  standards  activities, 
1979  highlights,  J.  R.  Debelius,  Nat  Bur  Stand  (U.S.),  Spec. 
Publ.  573.  64  pages  (Mar.  1980)  SN003-003-02176-8. 

Key  words:  annual  report;  standards  activities;  standards 
information;  standards  participation. 

NBS  uses  a  decentralized  system  for  managing  the  participa- 
tion of  NBS  representatives  in  outside  standards  committees 
activities.  This  type  of  management  is  governed  by  NBS  policy; 
coordinated  through  standards  offices  in  each  NBS  Major  Orga- 
nizational Unit;  and  monitored  and  supported  by  the  Office  of 
Standards  Information,  Analysis  and  Development  (OSIAD). 

This  report  summarizes  NBS'  standards  activities  during  cal- 
endar year  1979.  It  contains  information  on  NBS  staff  participa- 
tion on  standards  committees,  highlights  of  significant  technical 
and  individual  contributions  made  by  NBS  staff,  a  description  of 
NBS  standards  management  activities,  and  a  directory  of  staff 
participating  on  committees. 

For  further  information  on  NBS  standards  activities,  contact 
OSIAD,  National  Bureau  of  Standards,  Technology,  B-166, 
Washington,  DC  20234,  (301)  921-2092. 

SP574.  Basic  optical  properties  of  materials — Summaries  of 
papers.  Presented  at  the  Topical  Conference  on  Basic  Optical 
Properties  of  Materials  held  at  the  National  Bureau  of  Stand- 
ards, Gaithersburg,  MD,  May  5-7,  1980,  A.  Feldman,  Ed., 
Nat.  Bur  Stand  (U.S).  Spec.  Publ.  574.  152  pages  (May  1980) 
SN0O3-OO3-O2173-3. 

Key  words:  fiber  optics;  graded  index  materials;  infrared; 
magneto-optics;  nonlinear  optics;  piezo-optics;  planar  wave- 
guides; thermo-optics;  thin  films;  ultraviolet. 
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This  Special  Publication  contains  summaries  of  papers  to  be 
presented  at  the  Topical  Conference  on  Basic  Optical  Properties 
of  Materials  to  be  held  at  the  National  Bureau  of  Standards  in 
Gaithersburg,  Maryland,  on  May  5-7,  1980.  The  conference  is 
sponsored  by  the  National  Bureau  of  Standards  in  cooperation 
with  the  Optical  Society  of  America.  This  publication  contains 
summaries  of  62  papers  which  include  14  invited  papers.  The 
principal  topical  areas  are:  Nonlinear  Optical  Properties;  Ultra- 
violet Properties;  Infrared  Properties;  Graded  Index  Materials; 
Inhomogeneous  Materials;  Properties  of  Thin  Films;  Optical 
Fibers,  Planar  Optical  Waveguides;  External  Influences — Piezo- 
optics,  Thermo-optics,  Magneto-optics. 

The  purpose  of  the  conference  is  to  discuss  the  state  of  the  art 
in  the  measurement  of  the  optical  properties  of  optical  materials. 
The  emphasis  is  primarily  on  materials  properties  rather  than  on 
optical  devices.  The  primary  focus  of  the  conference  is  on  the 
measurement  and  theory  of  basic  optical  properties  of  materials 
in  bulk,  thin  film  and  fiber  form.  These  proceedings  include  the 
following  papers  (indented): 

Properties  of  low-index  laser  materials,  M.  J.  Weber,  SP574. 
pp.  3-8  (May  1980). 

Nonlinear  optical  susceptibilities  of  semiconductors  and  opti- 
cal bistability,  H.  M.  Gibbs,  S.  L.  McCall,  T.  N.  C.  Venkate- 
san,  A.  Passner,  A.  C.  Gossard,  and  W.  Wiegmann,  SP574, 
pp.  9-12  (May  1980). 

Band  structure  calculations  of  the  two-photon  absorption  co- 
efficients of  InP  and  CdTe,  A.  Vaidyanathan,  A.  H.  Guenther, 
and  S.  S.  Mitra,  SP574.  pp.  13-15  (May  1980). 

Measurement  and  interpretation  of  ultraviolet  properties  of 
solids,  D.  W.  Lynch,  SP574,  pp.  16-19  (May  1980). 

The  optical  properties  of  Kapton:  Measurement  and  applica- 
tions, L.  R.  Painter,  E.  T.  Arakawa,  M.  W.  Williams,  and  J. 

C.  Ashley,  SP574.  pp.  20-23  (May  1980). 

Optical  properties  of  TiCr  (0.64  <  X  <  0.90)  from  0.1  to 
30eV,  D.  W.  Lynch,  C.  G.  Olson,  D.  J.  Peterman,  and  J.  H. 
Weaver,  SP574,  pp.  24-27  (May  1980). 

Superconvergence  relations  and  the  analysis  of  optical  data, 

D.  Y.  Smith,  SP574.  pp.  28-31  (May  1980). 

Measurement  of  the  far  infrared  optical  constants  of  disor- 
dered solids,  U.  Strom  and  P.  C.  Taylor,  SP574,  pp.  32-35 
(May  1980). 

Infrared  impurity  absorption  spectra  of  premium — Q  quartz, 

H.  G.  Lipson,  SP574,  pp.  36-39  (May  1980). 

Far  infrared  study  of  the  reflection  spectra  of  SnS,  D.  G. 

Mead  and  H.  R.  Chandrasekhar,  SP574.  pp.  40-43  (May  1980). 

Infrared  absorption  in  highly  transparent  cubic  zirconia,  B. 

Bendow,  H.  G.  Lipson,  R.  C.  Marshall,  and  D.  Billard, 
SP574,  pp.  44-47  (May  1980). 

The  temperature  dependence  of  the  optical  absorption  of 
metals,  M.  Bass,  D.  Gallant,  and  S.  D.  Allen,  SP574,  pp.  48-50 
(May  1980). 

The  statistical  description  of  optical  inhomogeneities,  E.  L. 

Church,  SP574,  pp.  51-54  (May  1980). 

Photoconductivity  at  77K  in  undoped  tellurium,  N.  G. 

Shyamprasad,  C.  H.  Champness,  and  I.  Shih,  SP574,  pp.  55-58 
(May  1980). 

Extrinsic  states  in  cinnabar  (a-HgS)  grown  by  chemical 
vapor  transport,  C.  T.  Simpson,  W.  Imaino,  and  W.  M. 
Becker,  SP574,  pp.  59-62  (May  1980). 

Differential  reflectometry — An  optical  technique  for  investi- 


gating band  structure  changes  associated  with  alloying,  dealloy- 
ing,  corrosion  and  ordering,  R.  J.  Nastasi-Andrews,  J.  B.  An- 
drews, C.  W.  Shanley,  J.  Finnegan,  and  R.  E.  Hummel, 
SP574.  pp.  63-66  (May  1980). 

Free  carrier  absorption  in  semiconductors  in  quantizing  mag-, 
netic  fields,  H.  N.  Spector,  SP574.  pp.  67-70  (May  1980). 

Multiphoton  absorption  in  direct  gap  solids,  S.  S.  Mitra, 
SP574.  pp.  71-76  (May  1980). 

Measurements  of  two  photon  absorption,  A.  F.  Stewart  and 
M.  Bass,  SP574.  pp.  77-80  (May  1980). 

Three-photon  absorption  in  Nd:YAG,  R.  W.  Boyd  and  M.  A. 
Kramer,  SP574.  pp.  81-84  (May  1980). 

Refractive  index  and  thermo-optic  coefficients  of  CD* A,  L. 

G.  DeShazer  and  K.  E.  Wilson,  SP574  pp.  85-86  (May  1980). 

On  the  use  of  a  calorimeter  to  investigate  loss  mechanisms  in 
optical  fibers,  F.  T.  Stone,  SP574.  pp.  87-90  (May  1980). 

Computerized  refractive  index  measurement  for  fiber  optic 
glasses,  D.  L.  Wood  and  J.  W.  Fleming,  SP574,  p.  91  (May 
1980). 

Stress  optic  coefficient  of  optical  fibers,  N.  Lagakos,  SP574, 
pp.  92-95  (May  1980). 

Chromatic  measurements  of  gradient  index  materials  by  mul- 
tiple wavelength  interferometry,  D.  P.  Ryan,  SP574,  pp.  96-99 
(May  1980). 

Optical  coupling  coefficients  for  pulsed  CO2  laser  radiation 
on  bare  and  painted  aluminum  surfaces,  S.  C.  Seitel,  J.  O. 
Porteus,  and  W.  N.  Faith,  SP574.  pp.  100-103  (May  1980). 

Thermomodulation  spectra  of  high-energy  interband  transi- 
tions in  Cu,  Pd,  Ag,  Pt,  and  Au,  C.  G.  Olson,  D.  W.  Lynch, 
and  R.  Rosei,  SP574.  pp.  104-107  (May  1980). 

Ellipsometric  observations  on  thermally  grown  oxide  films  on 
titanium,  A.  H.  Musa  and  W.  E.  J.  Neal,  SP574.  pp.  108-113 
(May  1980). 

Optical  properties  of  A-15  thin  films  and  single  crystals,  R. 

C.  McKee,  D.  W.  Lynch,  C.  G.  Olson,  J.  W.  Osmun,  and  J. 

H.  Weaver,  SP574.  pp.  114-117  (May  1980). 

IR  absorption  bands  in  multilayer  thin  films  of  some  II/VI, 
\/W  materials,  J.  S.  Seeley,  R.  Hunneman,  and  A.  Whatley, 
SP574.  pp.  118-121  (May  1980). 

Multiwavelength  laser  rate  calorimetry  on  various  infrared 
window  materials,  G.  S.  Coble,  D.  V.  Dempsey,  J.  A.  Detrio, 
N.  C.  Fernelius,  J.  A.  Fox,  P.  R.  Greason,  G.  T.  Johnson,  and 

D.  B.  O'Quinn,  SP574,  pp.  122-125  (May  1980). 

Optical  constants  of  boron  carbide  in  the  infrared,  J.  L. 

Lauer  and  H.  Adari,  SP574.  pp.  126-130  (May  1980). 

Critical  point  analysis  of  multiphonon  infrared  absorption  in 
zinc  selenide,  C.  A.  Klein  and  R.  N.  Donadio,  SP574,  pp.  131- 
134  (May  1980). 

Multiphoton  absorption  in  infrared  glasses  based  on  zircon- 
ium and  hafnium  fluorides,  H.  G.  Lipson,  B.  Bendow,  and  M. 
G.  Drexhage,  SP574,  pp.  135-138  (May  1980). 

Optical  characterization  of  bulk  graded  index  materials,  D. 

T.  Moore,  SP574  pp.  139-142  (May  1980). 

Measurement  of  axial,  Gaussian  index  distribution,  G.  W. 

Johnson,  SP574,  pp.  143-146  (May  1980). 

Graded-index  AR  surfaces  for  improved  laser-damage  resist- 
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ance,  W.  H.  Lowdermilk  and  D.  Milam,  SP574,  pp.  147-148 
(May  1980). 

Reflectance  properties  of  pressed  tetrafluoroethylene  powder, 

J.  J.  Hsia  and  V.  R.  Weidner,  SP574,  pp.  149-151  (May  1980). 

Measurements  of  large  optical  absorption  coefUcients  by  dif- 
fuse reflectance,  R.  K.  Waring,  SP574,  pp.  152-155  (May 
1980). 

Ellipsometric  measurements  of  the  optical  properties  of  com- 
pacted powders,  F.  C.  Zumsteg,  SP574,  pp.  156-159  (May 

1980). 

Material  properties  by  spectroscopic  ellipsometry,  D.  E. 

Aspnes,  SP574.  pp.  160-163  (May  1980). 

Dielectric  function  of  superlattice  materials,  P.  J.  Price, 
SP574.  pp.  164-166  (May  1980). 

Determination  of  thin  film  optical  dispersion  from  spectro- 
photometer data,  A.  L.  Bloom  and  D.  Fischer,  SP574,  pp.  167- 
170  (May  1980). 

Optical  properties  of  doped-silica  waveguide  glasses  in  the 
0.8-1.8  fim  region,  R.  Olshansky,  SP574.  pp.  171-177  (May 
1980). 

The  use  of  a  scattering  cube  to  characterize  the  spectral  loss 
of  optical  fibers,  D.  L.  Philen  and  F.  T.  Stone,  SP574,  pp. 
178-181  (May  1980). 

Transition  element  absorption  in  molecularly-doped  optical 
fiber  glasses,  A.  Barkatt,  D.  C.  Tran,  and  J.  H.  Simmons, 
SP574.  pp.  182-184  (May  1980). 

Measured  pockels  coefficients  and  predicted  static  pressure 
sensitivity  for  interferometric  fiber  optic  hydrophones,  R. 

Hughes,  N.  Lagakos,  H.  Dardy,  and  J.  Bucaro,  SP574,  pp. 
185-187  (May  1980). 

Absorption  and  scattering  phenomena  in  thin-film-  and  bulk- 
materials,  M.  S.  Sparks,  SP574,  pp.  188-193  (May  1980). 

The  measurement  of  interface  and  bulk  absorption  in  thin 
films  and  bare  substrates,  P.  A.  Temple,  SP574,  pp.  194-200 
(May  1980). 

Infrared  optical  properties  of  silicon  monoxide  films:  Applica- 
tion to  radiative  cooling,  A.  Hjortsberg  and  C.  G.  Granqvist, 
SP574.  pp.  201-203  (May  1980). 

The  photoelastic  effect  in  optical  materials,  A.  Feldman  and 
R.  M.  Waxier,  SP574.  pp.  204-208  (May  1980). 

The  relation  of  elastooptic  and  electrostrictive  tensors,  D.  F. 

Nelson,  5^5  7-^,  pp.  209-212  (May  1980). 

Photoelastic  properties  of  magnesium  fluoride,  S.  Chung  and 
H.  R.  Carleton,  SP574,  pp.  213-216  (May  1980). 

A  microscopic  approach  to  predict  refractive  indices  and  elec- 
tro- or  strain-optic  coefficients,  M.  D.  Ewbank,  P.  R. 
Newman,  and  W.  A.  Harrison,  SP574,  pp.  217-220  (May 
1980). 

Dispersion  of  thermo-optic  coefficients  of  Nd  laser  materials, 

K.  E.  Wilson  and  L.  G.  DeShazer,  SP574,  pp.  221-222  (May 
1980). 

Temperature  dependence  of  the  optical  properties  of  some 
metals  at  visible  and  infrared  wavelengths,  D.  L.  Decker  and 
V.  A.  Hodgkin,  SP574,  pp.  223-224  (May  1980). 

Optical  properties  of  Ti  diffused  LiNbOa  waveguides,  W.  K. 
Burns,  SP574.  p.  225  (May  1980). 


Optical  properties  of  thin  films  by  guided  waves  and  surface 
polaritons,  J.  D.  Swalen,  SP574,  pp.  226-229  (May  1980). 

Properties  of  low  loss  diffused  optical  waveguides  in  glass,  T. 
Findakly  and  E.  Garmire,  SP574,  pp.  230-233  (May  1980). 

Thickness  measurement  of  very  thin-Hlms  by  observing 
anomalous  light  absorption,  H.  Kitajima,  K.  Hieda,  and  Y. 
Suematsu,  SP574,  pp.  234-237  (May  1980). 

Interferometric  wavelength  measurement  of  infrared  surface 
waves,  Z.  Schlesinger  and  A.  J.  Sievers,  SP574,  pp.  238-239 
(May  1980). 

SP575.  Design  for  better  window  performance  (wall  chart),  S.  R. 

Hastings  and  P.  Driscoll,  Nat.  Bur.  Stand.  (U.S.),  Spec.  Publ. 
575.  wall  chart  (May  1980)  SN0O3-0O3-02238-1. 

Key  words:  design  elements;  energy  performance  of  win- 
dows; window  attributes;  window  design;  window  design 
elements;  window  performance. 

The  wall  chart  "Design  for  Better  Window  Performance" 
describes  window  and  other  design  elements  and  the  impact  of 
these  design  elements  singly  and  in  combination  on  window 
performance  and  building  attributes.  The  design  elements  are 
grouped  into  four  categories:  Exterior — windbreaks,  shades,  co- 
verings and  sun  orientation;  Frame — insulating  frame,  opening 
type,  weather  strip  and  hardware;  Glazing — multi-glazing,  re- 
flective glazing,  plastic  glazing  and  glass  block;  Interior — interi- 
or shading,  interior  coverings,  integral  lighting  and  interior 
mass. 

The  impacts  of  these  design  elements  are  described  in  a 
matrix  form  and  address  the  following  window  and  building 
attributes:  Airtightness,  Water  tightness,  Natural  ventilation.  In- 
sulation, Solar  admittance,  Daylighting,  Visual  separation. 
Acoustical  isolation.  Safety,  Access/Egress,  Ease  of  operation. 
Forced  entry  resistance,  and  Durability/Maintenance.  The  chart 
is  designed  for  ready  reference  during  the  design  process. 

SP577.  Development  of  a  probability  based  load  criterion  for 
American  National  Standard  A58 — Building  code  requirements 
for  minimum  design  loads  in  buildings  and  other  structures,  B. 

Ellingwood,  T.  V.  Galambos,  J.  G.  MacGregor,  and  C.  A. 
Cornell,  Nat.  Bur.  Stand.  (U.S.),  Spec.  Publ.  577,  228  pages 
(June  1980)  SN003-003-02200-4. 

Key  words:  aluminum;  buildings  (codes);  concrete  (pres- 
tressed);  concrete  (reinforced);  design  (buildings);  limit 
states;  loads  (forces);  masonry;  probability  theory;  reliabil- 
ity; safety;  specifications;  standards;  statistical  analysis;  steel; 
structural  engineering;  timber. 

Recommended  load  factors  and  load  combinations  are  pre- 
sented which  are  compatible  with  the  loads  recommended  in  the 
proposed  1980  version  of  American  National  Standard  A58, 
Building  Code  Requirements  for  Minimum  Design  Loads  in 
Buildings  and  Other  Structures  (ANSI  A58. 1-1980  D).  The  load 
effects  considered  are  due  to  dead,  occupancy  live,  snow,  wind 
and  earthquake  loads.  The  load  factors  were  developed  using 
concepts  of  probabilistic  limit  states  design  which  incorporate 
state-of-the-art  load  and  resistance  models  and  available  statisti- 
cal information.  Reliabilities  associated  with  representative 
structural  members  and  elements  designed  according  to  current 
(1979)  structural  specifications  were  calculated  for  reinforced 
and  prestressed  concrete,  structural  steel,  cold-formed  steel,  alu- 
minum, masonry  and  glued-laminated  timber  construction.  The 
report  presents  the  rationale  for  selecting  the  criterion  format 
and  load  factors  and  describes  the  methodology  to  be  followed 
by  material  specification  groups  for  determining  resistance  fac- 
tors consistent  with  the  implied  level  of  reliability  and  the 
statistical  data.  The  load  factors  are  intended  to  apply  to  all 
types  of  structural  materials  used  in  building  construction. 
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SPS78.  A  catalog  of  data  compilations  on  photochemical  and 
photophysical  processes  in  solution,  J.  G.  Brummer,  W.  P. 
Helman,  and  A.  B.  Ross,  Nat.  Bur.  Stand.  (U.S.).  Spec.  Publ. 
578.  11  pages  (Nov.  1980)  SN003-003-02291-8. 

Key  words:  data  compilations;  photochemistry;  photophy- 
sics;  review;  solutions. 

References  to  compilations  and  reviews  of  data  on  photoche- 
mical and  photophysical  processes  in  solution  have  been  anno- 
tated to  indicate  subject  and  data  content.  Indexes  are  included 
for  data  types,  keywords,  and  authors. 

SP579.  Symposium  on  International  Standards  Information  and 
ISONET.  Proceedings  of  a  Symposium  held  at  the  National 
Bureau  of  Standards,  Gaithersburg,  MD,  Oct.  11-12,  1979,  C. 
B.  Phucas,  Ed.,  Nat.  Bur.  Stand.  (U.S),  Spec.  Publ.  579.  61 
pages  (June  1980)  SN0O3-0O3-022O2-1. 

Key  words:  ISO;  ISONET  symposium;  proceedings;  stand- 
ards information. 

The  American  National  Standards  Institute  (ANSI)  and  NBS 
have  been  working  cooperatively  with  the  International  Organi- 
zation for  Standardization  (ISO)  to  provide  United  States  input 
to  the  development  of  an  International  Standards  Information 
Network  called  ISONET.  Symposium  participants  had  an  op- 
portunity to  learn  more  about  existing  international  standards 
information  systems  as  well  as  the  plans  for  the  further  develop- 
ment of  ISONET.  Through  question  and  answer  discussions, 
participants  were  able  to  learn  about  new  developments  in  U.S. 
trade  policy,  especially  those  policies  pertaining  to  standards 
and  certification  systems.  These  proceedings  include  the  following 
papers  (indented): 

U.S.  implementation  of  GATT  trade  policies  and  the  gatt 
standards  code,  D.  S.  Abelson,  SP579.  pp.  1-6  (June  1980). 

NATO  objectives  for  standards  harmonization,  D.  Mitchell, 
SP579.  p.  7  (June  1980). 

Capabilities  presentation — Information  services  for  exporters, 

R.  Rutelionis,  SP579,  pp.  9-10  (June  1980). 

Providing  information  services  to  exporters,  B.  Roden, 
SP579,  pp.  11-12  (June  1980). 

To  promote  international  trade  by  providing  rapid  access  to 
reliable  information,  J.  Lieblich,  SP579,  pp.  13-16  (June  1980). 

Standards  and  technical  regulations — The  international  solu- 
tion, E.  J.  French,  SP579,  pp.  17-21  (June  1980). 

Standards  and  technical  regulation — The  information  prob- 
lem, E.  Kierski,  SP579.  pp.  23-24  (June  1980). 

Statement — Presented  before  the  Symposium  on  International 
Standards  Information  and  ISONET,  C.  Mohr,  5^579,  pp.  25- 
26  (June  1980). 

Presentation  on  the  Standards  Council  of  Canada  and  their 
role  in  information  exchange,  A.  A.  Tunis,  SP579.  pp.  27-33 
(June  1980). 

A  small  country  in  the  world  of  standards,  G.  Jenssen, 
SP579  pp.  35-38  (June  1980). 

AFNOR  and  information  about  standards  and  related  matter, 

D.  Geronimi,  SP579.  pp.  39-40  (June  1980). 

SP580.  The  state-of-the-art  of  thermal  analysis.  Proceedings  of  a 
Workshop  held  at  the  National  Bureau  of  Standards,  Gaith- 
ersburg, MD,  May  21-22,  1979,  O.  Menis,  H.  L.  Rook,  and  P. 
D.  Garn,  Eds.,  Nat.  Bur.  Stand.  (U.S.),  Spec.  Publ  580.  265 
pages  (Aug.  1980)  SN003-0O3-O2219-5. 


Key  words:  adsorbents;  chemical  processing;  coordination 
compounds;  enthalpimetry;  glass  processing;  instrumenta- 
tion; paper  technology;  polymer  ignition;  rubber  processing; 
thermal  analysis;  thermogravimetry. 

A  workshop  on  the  State-of-the  Art  of  Thermal  Analysis  was 
held  at  the  National  Bureau  of  Standards,  May  21-22,  1979.  This 
volume  contains  the  texts  of  the  invited  lectures  with  summaries 
by  the  rapporteurs.  Topics  covered  include  the  variety  of  uses 
of  thermal  analysis  in  industrial  processing,  such  as  the  measure- 
ment of  the  temperature  coefficients  needed  for  pilot  plant 
design  in  the  chemical  industry,  quality  control  and  product 
testing  in  the  rubber  industry,  a  review  of  instrumental  develop- 
ments, descriptions  of  enthalpimetry,  high  pressure  thermogravi- 
metry using  large  samples,  reports  on  polymer  ignition,  energy 
conservation  in  ceramic  processing,  industrial  adsorbents,  co- 
ordination compounds,  and  studies  of  ancient  paper  technology. 
Also,  a  poster  session  was  provided  for  contributed  presenta- 
tion; these  included  a  dynamic  mechanical  analysis  system,  high 
pressure  DTA  to  study  glass  transitions,  aluminum  alloy  micros- 
tructure,  characterization  of  thermoplastics,  and  simultaneous 
thermogravimetry  and  differential  scanning  calorimetry.  Ab- 
stracts of  the  poster  presentations  are  included.  These  proceedings 
include  the  following  papers  (indented); 

Thermal  analysis  in  chemical  processing,  D.  Dollimore, 
SP580.  pp.  1-31  (Aug.  1980). 

Key  words:  applications;  kinetics;  thermal  analysis. 

The  interpretation  of  the  science  and  technology  of 
chemical  processing  must  be  dominated  by  the  simple 
knowledge  that  the  particular  process  is  kinetically  or  ther- 
modynamically  dominated.  This  in  turn  decides  how  ther- 
mal analysis  data  on  the  subject  is  to  be  treated.  The  sub- 
ject is  made  complicated  by  the  fact  that  both  types  of 
process  are  described  by  the  same  basic  equation,  namely, 
log  k  =  A  — (C/T)  where  k  is  a  particular  property  based 
upon  either  thermodynamic  or  kinetic  principles  depending 
upon  the  process  investigated  and  the  environmental  condi- 
tions of  the  investigation. 

In  thermodynamically  dominated  processes  the  Vant 
Hoff  equation  describes  the  conditions;  logcKp  =  (  —  AH/ 
RT)  +  constant  where  Kp  is  the  equilibrium  constant,  AH 
is  the  heat  of  reaction,  R  the  gas  constant  and  T  the 
temperature  in  degrees  kelvin. 

For  a  description  of  kinetic  processes  the  Arrhenius 
equation  is  used  in  the  form,  logpk  =  (  — E/RT)  +  constant, 
where  k  is  the  specific  reaction  rate  and  E  the  activation 
energy. 

It  can  be  demonstrated  that  rising  temperature  data  can 
be  used  to  calculate  the  specific  reaction  rate  in  the  Arrhen- 
ius equation.  If,  however,  the  rising  temperature  data  is  not 
a  reflection  of  kinetic  changes,  then  it  would  be  erroneous 
to  apply  the  kinetic  interpretation.  It  would  also  be  in  error 
to  interpret  data  as  representing  the  equilibrium  condition  if 
the  data  did  not  comply  with  thermodynamic  principles. 

Some  simple  observations  are  made  indicating  the  charac- 
teristic phenomena  if  the  rising  temperature  regime  applied 
to  a  particular  system  under  specified  conditions  is  a  reflec- 
tion of  the  changing  equilibrium  conditions  or  represents 
kinetic  parameters.  Further  conditions  are  then  laid  down 
to  ensure  that  kinetic  parameters  calculated  under  particular 
experimental  restraints  actually  refer  to  the  chemical  reac- 
tion itself  and  not  to  a  diffusion-controlled  kinetic  process. 

Various  technological  processes  drawn  from  the  fields  of 
glass  manufacture,  ceramics,  and  catalysis  are  then  dis- 
cussed with  reference  to  the  information  provided  by  ther- 
mal analysis  methods  on  these  subjects. 

Progress  in  the  use  of  differential  thermal  analysis-evolved 
gas  analysis  (DTA-EGA)  for  the  analysis  of  second  phases  in 
steel,  W.  R.  Bandi,  SP580,  pp.  33-53  (Aug.  1980). 
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Key  words:  alloys;  differential  thermal  analysis;  gas  analy- 
sis; steel. 

For  the  past  15  years,  U.S.  Steel  Research  has  applied 
differential  thermal  analysis-evolved  gas  analysis  (DTA- 
EGA)  to  the  identification  and  quantitative  determination 
of  second  phases  in  steels  and  other  alloys.  Often  existing 
equipment  had  to  be  modified,  or  special  instruments  had  to 
be  built  to  attain  project  objectives. 

The  procedure  has  been  used  for  the  qualitative  identifi- 
cation of  at  least  35  second-phase  compounds  which  can  be 
chemically  or  electrochemically  isolated  from  steels  and 
other  alloys.  Small  amounts  of  a  particular  phase,  or  in 
some  instances  new  phases,  have  been  identified  even 
though  they  were  not  detected  by  other  methods.  Often 
phases  which  have  similar  diffraction  patterns  have  been 
easily  differentiated  using  EGA  methods.  In  addition  to  the 
progress  in  identification,  the  quantitative  determination  of 
the  precipitated  phases  has  been  a  valuable  aid  in  studying 
the  rate  of  precipitation  of  a  phase  at  a  specific  tempera- 
ture; in  determining  changes  in  the  type  of  crystal  structure 
of  precipitates  as  a  result  of  heat-treating  changes;  and  in 
observing  the  change  in  physical  properties  of  the  steel  as  a 
function  of  phase  precipitation. 

Thermal  analysis  in  the  rubber  industry,  D.  W.  Brazier, 

SP580.  pp.  55-87  (Aug.  1980). 

Key  words:  differential  scanning  calorimetry;  elastomers; 
polymers;  rubber;  thermal  analysis. 

In  this  review  an  attempt  will  be  made  to  outline  just 
some  of  the  applications  of  thermoanalytical  procedures 
(TG,  DSC,  TMA)  in  the  rubber  industry.  Despite  the  ex- 
tensive use  of  these  procedures  in  the  study  of  high  molecu- 
lar weight  polymers,  relatively  little  has  been  published  on 
commercial  elastomers  and  complex  elastomeric  com- 
pounds. For  ease  of  presentation,  each  procedure  is  consid- 
ered separately;  however,  the  total  characterization  of  a 
system  by  several  methods  often  provides  insight  not  appar- 
ent from  one  procedure. 

The  major  areas  considered  are: 

TG/DTG — basic  thermal  stability  of  elastomers;  qualita- 
tive identification  of  elastomers  and  elastomer  blends;  quan- 
titative analysis  of  rubber  compounds  (elastomers,  carbon 
black,  fillers,  etc.). 

DSC — basic  features  of  DSC  data  on  elastomer  com- 
pounds; the  heat  of  vulcanization  and  characterization  of 
curative  systems. 

TMA/DTMA — characteristic  feature  of  TMA  curves; 
low  temperature  properties  of  elastomeric  products. 

The  above  is  by  no  means  exhaustive  and  it  is  hoped  that 
the  areas  chosen  will  illustrate  the  versatility  and  usefulness 
of  thermal  analysis  in  all  aspects  of  the  industry. 

Thermogravimetry  at  high  heating  rates:  Studies  on  polymer 
ignition,  B.  Miller  and  J.  R.  Martin,  SP580,  pp.  89-97  (Aug. 
1980). 

Key  words:  decomposition  temperatures;  polymeric  solids; 
thermogravimetry. 

A  commercial  thermogravimetric  analyzer  has  been  used 
to  monitor  the  behavior  of  polymeric  solids  brought  to 
ignition  by  exposure  to  preheated  air.  Samples  were  insert- 
ed into  the  TG  oven  and  weight  loss  and  sample  tempera- 
ture monitored  simultaneously  as  a  function  of  time.  By 
using  a  series  of  oven  temperatures  and  measuring  times  to 
ignition,  it  was  possible  to  establish  the  minimum  heating 
rate  required  for  ignition  and  the  initial  decomposition  tem- 
perature at  that  rate.  Critical  rates  for  14  polymers  ranged 
from  380  to  3380  °C/min  and  the  decomposition  tempera- 
tures were  considerably  higher  than  what  is  observed  at 
lower  heating  rates.  The  two  measured  parameters  have 


been  combined  to  give  a  single  value  which  seems  to  be  a 
good  indicator  of  a  material's  ignitability  hazard  potential. 

Ceramic  processes  and  energy  conservation,  W.  R.  Ott, 
SP580,  pp.  99-130  (Aug.  1980). 

Key  words:  cements;  ceramics;  glasses;  industrial  processes; 
thermal  analysis. 

Ceramics,  including  glass  and  cements,  are  reviewed  for 
their  use  of  thermal  analysis.  Processing  is  considered  to 
include  the  mining  of  the  raw  materials,  batch  preparation, 
forming,  drying,  and  firing.  Energy  conservation  consider- 
ations include  methods  used  to  lower  process  temperatures 
or  shortening  process  time  as  well  as  reducing  energy  con- 
sumption through  greater  process  efficiency. 

Examples  include  the  use  of  DTA/TG/TMA/EGA  in 
studies  of  solid  state  reactions,  sintering,  drying,  etc.  The 
use  of  the  data  as  applied  to  pollution  control  and  energy 
conservation  in  ceramics  is  discussed. 

Thermal  analysis  is  shown  to  be  a  critical  tool  in  ceram- 
ics for  material  and  process  improvement.  Substantial 
energy  reductions  have  been  realized  through  effective  use 
of  thermal  analysis  on  a  wide  variety  of  materials. 

Current  contributions  of  thermal  analysis  to  the  study  of 
technological  adsorbents,  J.  Rouquerol,  SP580,  pp.  133-147 
(Aug.  1980). 

Key  words:  adsorbents;  gas  exchange;  surface  areas;  ther- 
mal analysis. 

The  adsorbents  considered  here  are  mainly  those  used  in 
gas  adsorption  (either  physical  or  chemical)  and  in  hetero- 
geneous catalysis.  A  number  of  specific  features  of  this  class 
of  material  and  the  corresponding  problems  raised  in  ther- 
mal analysis  are  examined  (problems  of  atmosphere  control, 
temperature  and  pressure  gradients,  spurting  out  under 
vacuum,  sampling,  re-adsorption  from  air,  high  sensitivity 
for  the  detection  of  desorption). 

The  use  of  thermal  analysis  is  considered  throughout  th? 
life  of  an  adsorbent:  a)  Production  of  porous  adsorbents  by 
thermolysis  and  achieving  of  a  reproducible  standard  state 
of  the  surface;  b)  Characterization  of  the  adsorption  proper- 
ties (through  a  study  of  gas  adsorption,  gas  desorption,  and 
gas  exchange);  c)  Thermal  destruction  of  adsorbents  (sinter- 
ing and  also  destructive  characterization). 

Among  the  thermal  analysis  techniques  examined  here 
are  TG,  DTA,  DTG,  EGD,  EGA,  and  also  Temperature 
Programmed  Desorption  and  Controlled  Decomposition 
Rate  Thermal  Analysis  (including  Quasi-Isothermal  Ther- 
mogravimetry). 

Enthalpimetric  analysis:  Thermochemical  titrations  and  relat- 
ed methods,  J.  Jordan,  J.  D.  Stutts,  and  W.  J.  Brattlie,  SP580, 
pp.  149-181  (Aug.  1980). 

Key  words:  kinetics;  thermal  analysis;  thermochemical  titra- 
tions. 

Conventional  methods  of  thermal  analysis  involve  gener- 
ally the  characterization  of  solid  samples.  In  contradistinc- 
tion, enthalpimetric  analysis  relies  on  measuring  tempera- 
ture changes  in  dilute  solutions,  under  effectively  adiabatic 
conditions.  The  basic  principle  of  enthalpimetric  analysis  is 
a  linear  correlation  between  the  heat  evolved  (or  absorbed) 
in  a  chemical  reaction  and  the  amounts  reacted.  The  rele- 
vant proportionality  constant  is  AH°.  However,  experimen- 
tal conditions  must  be  judiciously  adjusted  to  minimize  ex- 
traneous caloric  effects,  heats  of  dilution  and  maintain  in- 
variant heat  capacity.  These  crucial  requirements  mandate 
reliance  on  highly  sensitive  temperature  transducers  which 
have  a  fast  response.  Thermistor  circuits  and  novel  curie- 
point  sensors  will  be  discussed  in  this  context,  focussing  on 
ultimate  limitations  in  signal-to-noise  ratios.  The  state-of- 
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the-art  of  thermometric  enthalpy  titrations  (TET),  direct 
injection  enthalpimetry  (DIE),  and  flow  enthalpimetry  will 
be  outlined.  Significant  areas  of  applications  will  be  re- 
viewed, including  quantitative  analysis  and  determination  of 
thermodynamic  and  kinetic  parameters.  The  salient  feature 
of  enthalpimetric  methods  is  their  universal  applicability, 
predicted  by  the  fact  that  AH  is  the  most  general  property 
of  chemical  processes.  Paradoxically  though,  this — per  se — 
imposes  severe  restrictions  due  to  lack  of  specificity.  The 
difficulty  has  been  circumvented  by  reliance  on  chemical 
processes  which  are  highly  specific  by  their  very  nature, 
e.g.,  immunological  and  enzymatic  reactions.  Recent  prog- 
ress will  be  described.  Capabilities  and  limitations  of  enthal- 
pimetric analysis  will  be  assessed,  focussing  on  contempo- 
rary national  needs,  ranging  from  clinical  chemistry  to 
monitoring  of  contaminants  in  the  new  coal  conversion 
technologies. 

Chemical  complexes,  P.  D.  Gam,  SP580.  pp.  183-198  (Aug. 
1980). 

Key  words:  chemical  complexes;  chemical  equilibrium;  ki- 
netics; thermal  analysis. 

Paper  technology  from  Egyptian,  Chinese,  and  Mayan  cul- 
tures, H.  G.  Wiedemann,  SP580,  pp.  201-217  (Aug.  1980). 

Key  words:  Aztec  paper;  Egyptian  papyrus;  paper  technol- 
ogy; thermal  analysis. 

Recent  instrumental  developments,  W.  W.  Wendlandt, 
SP580,  pp.  219-233  (Aug.  1980). 

Key  words:  instrumentation  review;  methods;  thermal  anal- 
ysis. 

A  survey  was  made  of  the  thermal  analysis  (TA)  tech- 
niques that  were  used  in  the  six  latest  volumes  of  Thermo- 
chimica  Acta  and  the  Journal  of  Thermal  Analysis.  The  most 
widely  used  techniques  are  thermogravimetry  (TG),  differ- 
ential thermal  analysis  (DTA),  and  differential  scanning  ca- 
lorimetry  (DSC);  these  techniques  account  for  over  50  per- 
cent of  the  experimental  data  in  a  total  of  465  technical 
articles.  Rather  surprisingly,  high  temperature  x-ray  diffrac- 
tion accounted  for  about  4  percent  of  the  experimental 
techniques.  New  TA  techniques  discussed  include  concur- 
rent DTA,  EC,  and  TG  using  commercial  equipment,  and 
the  thermophotometry  of  coordination  compounds. 

Thermogravimetric  measurements  at  high  pressures,  N.  C. 

Gardner,  J.  J.  Leto,  S.  Lee,  and  J.  C.  Angus,  SP580,  pp.  235- 
250  (Aug.  1980). 

Key  words:  high  pressure  methods;  kinetics;  thermogravi- 
metry. 

Significant  advances  have  been  made  in  the  last  decade  in 
vacuum  microbalance  technology,  particularly  with  regard 
to  ultra-high  vacuum  and  nanogram  capabilities.  However, 
thermogravimetric  measurements  at  high  pressures  and  tem- 
peratures, in  regimes  of  importance  to  commercial  process- 
es, have  received  much  less  attention.  In  this  paper,  we 
review  the  principal  techniques  that  have  been  used  at  these 
conditions  and  discuss  their  inherent  problems. 

Most  prior  thermobalances  for  use  at  high  pressure  have 
employed  a  hanging  sample  basket  within  a  pressure  con- 
tainment vessel.  The  devices  differed  principally  in  the 
means  of  heating  and  the  mass  transducer  used. 

We  have  employed  a  novel  means  for  obtaining  thermo- 
gravimetric kinetic  data,  viz.,  the  entire  reactor  plus  con- 
tents are  weighed  during  the  course  of  a  run.  A  130  kg 
reactor  (300  lb)  with  thin-walled  flexible  gas  lines  and  ther- 
mocouples attached  is  suspended  from  a  large  balance.  The 
balance  has  a  sample  capacity  of  0.5  kg  (1  lb)  and  an 
inherent  sensitivity  of  10  mg  which  is  diminished  by  about 


50  mg  per  attached  line.  The  experimental  design  permits 
the  entire  reacting  gas  stream  to  be  passed  through  the 
sample  bed.  Control  over  the  fluid  mechanical  regime  is 
therefore  possible  allowing  elimination  of  external  mass 
transfer  effects,  operation  as  a  true  differential  bed  reactor 
and  permitting  measurement  of  meaningful  product  gas 
compositions. 

The  thermobalance  has  been  designed  to  operate  at  tem- 
peratures to  1370  °K  (2000  °F)  at  pressures  as  high  as  100 
atm.  This  covers  the  operating  range  of  many  practical 
chemical  processes. 

SP581.  Radon  in  buildings.  Proceedings  of  a  Roundtable  Discus- 
sion of  Radon  in  Buildings  held  at  the  National  Bureau  of 
Standards,  Gaithersburg,  MD,  June  15,  1979,  R.  Colle  and  P. 
E.  McNall,  Jr.,  Eds.,  Nat.  Bur  Stand.  (U.S.).  Spec.  Publ.  581, 
84  pages  (June  1980)  SN003-003-02 1 96-2. 

Key  words:  buildings;  environment;  health;  measurements; 
radiation;  radon;  radon  daughters;  ventilation. 

This  is  the  proceedings  of  a  Roundtable  Discussion  of  Radon 
in  Buildings  held  June  15,  1979  at  the  National  Bureau  of 
Standards  in  Gaithersburg,  Maryland.  The  meeting  brought  to- 
gether a  number  of  participants  with  diverse  interdisciplinary 
interest  in  radiation  protection,  radiation  measurement  and 
building  technology,  provided  a  forum  to  exchange  information, 
and  drew  attention  to  some  of  the  problems  and  research  needs 
associated  with  radiation  exposure  due  to  radon  in  buildings. 
Emphasis  was  placed  on  (1)  the  characterization  of  the  sources 
and  pathways  of  radon  in  buildings;  (2)  the  biological  and  health 
effects;  (3)  measurement  considerations;  and  (4)  strategies  and 
control  technologies  to  minimize  indoor  radiation  exposure. 
These  proceedings  include  the  following  papers  (indented): 

The  physics  and  interaction  properties  of  radon  and  its  prog- 
eny, R.  Colle.  SP581.  pp.  1-21  (June  1980). 

The  biological  and  health  effects  of  radon:  A  review,  D.  A. 
Morken,  SP581.  pp.  21-26  (June  1980). 

Techniques  for  measuring  radon  in  buildings,  A.  J.  Breslin, 
SP581.  pp.  27-35  (June  1980). 

Radon  and  radon  daughters  in  buildings:  A  survey  of  past 
experience,  C.  R.  Phillips,  S.  T.  Windham,  and  J.  A.  Broad- 
way, SP581,  pp.  37-44  (June  1980). 

Residential  building  technology  trends  and  indoor  radon  and 
radon  daughter  concentrations,  P.  E.  McNall,  Jr.,  and  S.  Sil- 
berstein,  SP581.  pp.  45-51  (June  1980). 

SP582.  Measurement  technology  for  safeguards  and  materials 

control.  Proceedings  from  American  Nuclear  Society  Topical 
Meeting  held  at  Kiawah  Island,  SC,  Nov.  26-30,  T.  R. 
Canada  and  B.  S.  Carpenter,  Eds.,  Nat.  Bur  Stand.  (U.S.). 
Spec.  Publ.  582.  769  pages  (June  1980)  SN003-003-02207-1. 

Key  words:  accountability;  accuracy;  gamma  spectrometry; 
mass  spectrometry;  nondestructive  assay;  nuclear  safe- 
guards; precision;  reference  materials;  special  nuclear  mate- 
rials; x-ray  fluorescence. 

This  publication  contains  the  proceedings  of  the  American 
Nuclear  Society's  Topical  Conference  entitled.  Measurement 
Technology  for  Safeguards  and  Materials  Control.  The  meeting, 
co-sponsored  by  the  Office  of  Measurements  for  Nuclear  Tech- 
nology of  the  National  Bureau  of  Standards  and  the  Institute  of 
Nuclear  Materials  Management,  was  held  at  Kiawah  Island, 
South  Carolina,  on  November  26-30,  1979.  The  objective  of  the 
conference  was  to  provide  a  forum  for  reports  of  current  work 
and  for  information  exchanges  on  technical  subjects  that  are 
relevant  to  measurement  technology  for  nuclear  safeguards  and 
material  control. 
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The  presentations  were  applications  oriented  and  offered  a 
good  balance  between  chemical  analysis,  nondestructive  assay 
techniques,  bulk  measurement  techniques,  inspection  techniques, 
and  integrated  systems  for  material  measurements  and  control. 
Reports  discussing  preparation  and  use  of  reference  materials 
and  measurement  traceability  were  included.  Examples  of  mea- 
surement requirements  and  techniques  used  for  both  national 
and  international  safeguards  are  given.  Approaches  to  various 
analysis  of  materials  throughout  the  fuel  cycle  from  enrichment 
and  fuel  fabrication  to  spent  fuel  and  reprocessing  are  consid- 
ered. These  proceedings  include  the  following  papers  (indented): 

Reference  materials  and  measurement  traceability — Fact  vs. 
fiction,  C.  D.  Bingham,  SP582.  pp.  1-14  (June  1980). 

Key  words:  destructive;  nondestructive  measurements;  nu- 
clear materials;  reference  materials;  traceability. 

Nuclear  materials  safeguards  within  the  U.S.A.  are  ac- 
complished by  the  integration  of  activities  involving  physi- 
cal protection,  material  control  and  material  accountability. 
Material  accountability  requires  both  sound  measurement 
technology  and  well-defined  accounting  procedures  to  pro- 
vide final  evidence  that  physical  protection  and  materials 
control  have  achieved  their  purpose. 

The  quantities  of  nuclear  materials  received,  shipped, 
stored  or  in  process  must  be  verified  by  accurate  and  pre- 
cise physical  and/or  chemical  measurements  of  the  materi- 
als themselves  and  of  their  bulk  properties.  Measurements 
of  concentration  (both  elemental  and  isotopic)  are  com- 
bined with  measurements  of  bulk  properties  (mass  or 
volume)  to  verify  the  total  quantities  of  materials  being 
protected. 

When  safeguards  measurements  are  performed,  the  ability 
to  demonstrate  and  document  the  accuracy  of  the  measure- 
ment system  being  utilized  is  of  ultimate  importance.  This 
importance  is  more  apparent  when  the  consequences  of 
inaccurate  measurements  are  considered.  The  inaccuracy  of 
measurements  or  the  incompatibility  of  measurement  sys- 
tems can  contribute  to  inventory  differences  (ID)  within  a 
material  balance  area  (MBA)  or  to  shipper-receiver  (SR) 
differences  between  MBAs,  between  plants,  between  coun- 
tries, and/or  between  a  facility  and  its  safeguards  authority 
and  could,  in  reality,  mask  a  diversion. 

Private  nuclear  plant  operators  in  the  U.S.A.  are  required 
by  license  conditions  to  demonstrate  through  a  measure- 
ment assurance  program  that  safeguards  measurements  are 
compatible  with,  i.e.,  traceable  to,  a  nationally  accepted 
reference  base.  A  similar  requirement  exists  for  U.S.  Gov- 
ernment facilities. 

Reference  materials  are  one  means  by  which  measure- 
ment technology  may  be  transferred  to  users  in  that  mea- 
surement methods  or  measurement  systems  can  be  calibrat- 
ed to  produce  and  reproduce  the  value  assigned  to  the 
reference.  Reference  materials  are  also  a  means  for  relating 
measurements  made  at  different  sites,  within  or  between 
countries,  to  each  other. 

This  paper  discusses  some  facts  vs.  some  fallacies  regard- 
ing the  use  of  reference  materials  and  the  establishment  of 
traceability  of  destructive  and  nondestructive  meas- 
urements. 

The  role  of  standard  reference  materials  in  achieving  mea- 
surement traceability,  W.  t".  Reed,  SP582.  pp.  15-24  (June 
1980). 

Key  words:  definitive  methods;  measurement  compatibility; 
protocol;  reference  methods;  SI  units;  standard  reference 
materials;  traceability. 

This  paper  will  discuss  the  general  concept  of  a  measure- 
ment system  and  the  various  components  of  that  system  as 
applied  to  analytical  measurements.  It  will  emphasize  the 


relationship  of  the  components  of  the  system  including  the 
SI  base  units,  standard  reference  materials,  and  reference 
methods  and  how  these  components  contribute  to  making 
accurate  and  thus  compatible  measurements.  The  concept 
of  compatibility  of  measurements  is  a  key  to  understanding 
traceability  requirements  and  one  reason  for  the  use  of 
Standard  Reference  Materials.  In  addition,  the  status  of 
current  NBS  projects  for  the  preparation  and  certification 
of  new  Standard  Reference  Materials  for  nuclear  measure- 
ment systems  is  discussed. 

Preparation  of  prototype  NDA  reference  materials:  A  prog- 
ress report,  A.  M.  Voeks  and  N.  M.  Trahey,  SP582,  pp.  25-33 
(June  1980). 

Key  words:  interlaboratory  evaluation  program;  nondes- 
tructive assay;  uranium  reference  material. 

Three  prototype  NDA  reference  materials  for  scrap  and 
waste  have  been  developed  at  the  New  Brunswick  Labora- 
tory for  use  in  an  interlaboratory  evaluation  program.  They 
are  ion  exchange  resin,  cellulose  fiber  and  synthetic  cal- 
cined ash.  A  total  of  19  reference  materials  containing  vary- 
ing amounts  of  enriched  uranium  were  prepared.  Details  of 
the  preparation,  packaging  and  characterization  are  de- 
scribed. 

Mass  spectrometric  measurements  to  determine  the  half-life 

of  "'Pu,  E.  L.  Garner  and  L.  A.  Machlan,  SP582.  pp.  34-41 
(June  1980). 

Key  words:  half-life;  mass  spectrometry;  plutonium-241; 
thermal  ionization. 

The  isotopic  abundance  ratios  of  a  group  of  plutonium 
reference  samples  and  Standard  Reference  Materials  were 
precisely  determined  by  thermal  ionization  mass  spectrom- 
etry. The  procedure  was  based  upon  the  well  developed 
methodology  for  uranium,  making  appropriate  allowances 
for  relative  differences  in  the  ionization  efficiencies  of  the 
elements.  The  ^""Pu  half-life  results  for  independent  decay 
curves  for  the  samples  involved  in  the  study  varied  from 
14.32  to  14.36  years  and  were  independent  of  ^'"Pu  atom 
composition. 

Analytical  data  for  practical  safeguards:  Performance  and 
evaluation  of  international  intercomparison  programs,  W.  Beyr- 
ich  and  G.  Spannagel,  SP582.  pp.  42-54  (June  1980). 

Key  words:  alpha  spectrometry;  intercomparison  programs; 
mass  spectrometry;  plutonium;  safeguards;  statistical  evalua- 
tion; uranium. 

During  the  past  decade,  a  number  of  international  analyt- 
ical intercomparison  programs  have  been  organized  by  the 
Karlsruhe  Nuclear  Research  Center  in  order  to  investigate 
the  capability  of  measuring  methods  used  in  safeguards 
when  applied  under  routine  conditions.  A  survey  is  given 
of  the  main  results  of  these  experiments  which  have  been 
directed  specifically  to  analyzing  materials  from  reprocess- 
ing and  enrichment  facilities.  Based  on  the  experience 
gained,  general  design  problems  of  the  experiments  are  dis- 
cussed. Furthermore,  an  empirical  method  of  evaluation  is 
described  briefly  which  proved  to  be  effective  in  handling 
the  data  material  which,  as  obtained  during  such  programs, 
was  mostly  statistically  inhomogeneous.  Examples  are  given 
for  using  this  evaluation  method. 

Computer-aided  in-line  and  off-line  analytical  control  system 
for  an  experimental  thorium-uranium  reprocessing  facility,  B. 

G.  Brodda,  SP582.  pp.  55-65  (June  1980). 

Key  words:  automation;  data  processing;  HTGR  spent  fuel 
reprocessing;  in-line  measurements;  off-line  measurements; 
process  control;  remote  pipetters;  remote  sample  prepara- 
tion; SNM  accountancy;  x-ray  fluorescence. 
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The  paper  discusses  in  brief  the  technological  back- 
ground and  specific  obstacles  of  general  process  control 
and  nuclear  material  assay  in  reprocessing  facilities.  It  also 
describes  essential  parts  of  an  analytical  control  system  de- 
signed to  service  an  experimental  reprocessing  plant  for 
spent  thorium-uranium  fuel.  The  features  displayed  are  the 
data  processing  system,  sample  identification  applying  bar 
coded  labels,  remote  pipetter  and  sample  lock  systems  as 
well  as  a  remote  XRF  sample  preparation  device. 

Nuclear  materials  analysis  using  plasma  desorption  mass 
spectrometry,  W.  H.  Ulbricht,  Jr.,  SP582.  pp.  66-78  (June 
1980). 

Key  words:  fission  fragment  desorption;  isotope  ratio  mea- 
surement; plasma  desorption;  time-of-flight  mass  spectrom- 
eter. 

A  unique  time-of-flight  mass  spectrometer  has  been  built 
to  make  use  of  a  process  referred  to  as  plasma  desorption  to 
measure  isotope  ratios  of  materials  which  contain  fission- 
able material.  Plasma  desorption  is  the  very  rapid  and  ener- 
getic process  by  which  a  fission  fragment  may  desorb  and 
ionize  minute  portions  of  the  sample.  It  is  so  rapid  that 
fractionation  is  thought  not  to  occur,  and  the  amount  of 
material  removed  from  the  sample  is  extremely  small.  The 
mass  spectrometer  construction  is  discussed  and  a  descrip- 
tion of  the  timing  electronics  is  given. 

Quadrupole  mass  spectrometry  for  isotopic  analysis  of  urani- 
um hexafluoride,  H.  S.  Kusahara  and  C.  Rodrigues,  SP582,  pp. 
79-85  (June  1980). 

Key  words:  nuclear  safeguards;  precision;  quadrupole  mass 
spectrometer;  uranium  hexafluoride;  uranium  isotope  analy- 
sis. 

This  paper  describes  the  procedures  for  isotopic  analysis 
of  uranium  in  UFe  using  a  quadrupole  mass  spectrometer/ 
computer  system  in  a  closed  loop  mode.  The  results  of  a 
series  of  measurements  on  natural  uranium  samples  are  dis- 
cussed. A  typical  internal  precision  of  about  10"''%  for  the 
235U/238U  ^2A\o  was  obtained. 

Safeguards  reference  measurement  system  utilizing  resonance 
neutron  radiography,  R.  A.  Schrack,  J.  W.  Behrens,  C.  D. 
Bowman,  and  A.  D.  Carlson,  SP582,  pp.  86-92  (June  1980). 

Key  words:  epithermal  neutron  energy;  neutron  radiogra- 
phy; nondestructive  assay;  position-sensitive  proportional 
counter;  uranium. 

A  resonance  neutron  radiograph  system  is  being  devel- 
oped to  provide  a  reference  method  for  nondestructive 
assay  (NDA)  measurements  for  the  safeguards  program. 
Initial  tests  have  produced  radiographs  of  5  mm  and  1  mm 
resolution  and  determined  the  uranium  content  of  commer- 
cial reactor  fuel  pellets. 

Accurate  in-situ  assay  of  total  flssile  isotopes  in  inputs  of 
reprocessing  plants:  A  reference  method  or  a  "definitive" 
method?,  W.  Lycke,  M.  Gallet,  F.  Peetermans,  R.  Damen,  E. 
Bouwmeester,  P.  De  Bievre,  and  J.  Van  Audenhove,  SP582, 
pp.  93-102  (June  1980). 

Key  words:  alloys;  blend;  input  concentration;  isotope  dilu- 
tion; neodymium;  plutonium;  safeguards;  spike;  total  mass; 
uranium. 

The  solid  spike  method  previously  established  and  used 
by  this  laboratory  to  assay  fissile  isotope  concentrations  in- 
situ  in  undiluted  input  samples  from  reprocessing  plants,  has 
been  improved  considerably  for  Pu  by  replacing  previously 
used  235u/239pu  solid  spikes  by  "su/^^^Pu.  Results  of  plant 
tests  are  given  indicating  a  same  0.3%  standard  deviation 
on  a  single  determination  for  both  U  and  Pu.  Comparison 


with  the  former  method  is  made. 

Also  presented  are  the  results  of  the  first  laboratory  tests 
of  an  extension  of  the  above-mentioned  method  to  include 
the  determination  of  the  total  mass  of  a  solution  using  again 
isotope  dilution  mass  spectrometry. 

The  combination  of  both  methods,  concentration  and 
total  mass  determination,  allows  the  in-situ  assay  of  total  U 
and  total  Pu  in  any  input  batch  of  a  reprocessing  plant. 

Gamma-ray  measurements  for  uranium  enrichment  standards, 

T.  D.  Reilly,  SP582,  pp.  103-110  (June  1980). 

Key  words:  accuracy;  gamma-ray  spectroscopy;  mass  spec- 
troscopy; precision;  uranium  enrichment  measurement. 

The  gamma-ray  spectroscopic  measurement  of  uranium 
enrichment  is  one  of  the  most  widely  used  nondestructive 
analysis  techniques.  A  study  has  been  started  of  the  preci- 
sion and  accuracy  achievable  with  this  technique  and  the 
physical  parameters  which  affect  it.  The  study  was  prompt- 
ed by  questions  raised  during  the  ongoing  ESARDA-NBS 
experiment  to  produce  uranium  oxide  reference  counting 
materials  for  the  technique.  Results  reported  here  using  a 
high-quality  Ge(Li)  spectrometer  system  show  reproducibil- 
ity comparable  to  that  attainable  with  mass  spectrometry 
(approximately  0.1%  for  low  enrichment  uranium). 

New  advances  in  alpha  spectrometry  by  liquid  scintillation 
methods,  W.  J.  Mcdowell  and  G.  N.  Case,  SP582.  pp.  111-120 
(June  1980). 

Key  words:  alpha  counting;  alpha  particle;  liquid  scintilla- 
tion; solvent  extraction;  spectrometer. 

Although  the  ability  to  count  alpha  particles  by  liquid 
scintillation  methods  has  been  long  recognized,  limited  use 
has  been  made  of  the  method  because  of  problems  of  high 
background  and  alpha  energy  identification.  In  recent  years 
some  new  developments  in  methods  of  introducing  the 
alpha-emitting  nuclide  to  the  scintillator,  in  detector  con- 
struction, and  in  electronics  for  processing  the  energy 
analog  and  time  analog  signals  from  the  detector  have  al- 
lowed significant  alleviation  of  the  problems  of  alpha  spec- 
trometry by  liquid  scintillation.  Energy  resolutions  of  200 
to  300  keV  full  peak  width  at  half  maximum  and  back- 
ground counts  of  <  0.01  counts/min  with  rejection  of 
>  99%  of  all  beta  plus  gamma  interference  is  now  possible. 

Alpha  liquid  scintillation  spectrometry  is  now  suitable  for 
a  wide  range  of  applications,  from  the  accurate  quantitative 
determination  of  relatively  large  amounts  of  known  nu- 
clides in  laboratory-generated  samples  to  the  detection  and 
identification  of  very  small,  subpicocurie  amounts  of  alpha 
emitters  in  environmental-type  samples.  Suitable  nuclide 
separation  procedures,  sample  preparation  methods,  and  in- 
strument configurations  are  available  for  a  variety  of  analy- 
ses. 

Acid-compensated  multiwavelength  determination  of  uranium 
in  process  streams,  D.  T.  Bostick,  SP582,  pp.  121-128  (June 
1980). 

Key  words:  determination;  dual  wavelength;  nitric  acid; 
spectrophotometric;  uranium. 

Uranyl  absorbance  was  measured  in  the  presence  of  0.02- 
5M  HNO3  to  determine  the  effect  of  nitric  acid  concentra- 
tion on  the  absorbance  of  uranium  in  the  concentration 
range  of  20-200  g/1.  The  uranyl  absorbance  was  found  to 
be  primarily  the  result  of  three  uranyl  species:  U02^, 
UO2NO3*  and  a  uranyl  dimer.  The  concentration  of  HNO3 
determines  the  relative  concentration  of  each  of  these 
uranyl  cations  and,  hence,  their  contribution  to  the  total 
absorbance.  Because  U02^  and  U02N03'^  are  the  major 
uranyl  species  in  streams  containing  excess  acid  (0.5-5M 
HNO3),  the  absorbance  at  416  and  426  nm  is  used  to  simul- 
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taneously  calculate  the  total  uranium  and  nitrate  concentra- 
tion in  a  stream  to  within  5%  and  0.5  molar  units,  respec- 
tively. The  uranyl  absorbance  in  acid  deficient  aqueous 
streams  (0.02-0. 5A/  HNO3)  is  due  primarily  to  the  absor- 
bance of  U02^  and  the  uranyl  dimer.  As  a  result  the 
absorbance  at  416  and  426  nm  can  be  used  to  simultaneous- 
ly calculate  the  total  uranium  and  hydrogen  ion  concentra- 
tion in  samples  to  within  3%  and  0.2  molar  units,  respec- 
tively. 

LASL  analytical  chemistry  program  for  fissionable  materials 
-safeguards,  D.  D.  Jackson  and  S.  F.  Marsh,  SP582,  pp.  129- 
139  (June  1980). 

Key  words:  assay  of  uranium;  automated  controlled-poten- 
tial  analyzer;  automated  spectrophotometer;  complexome- 
tric  titration  of  uranium  and  thorium;  dissolution  of  nuclear 
fuel-cycle  materials;  half  lives  plutonium  isotopes;  plutoni- 
um  and  thorium;  plutonium  reference  materials. 

Major  tasks  in  this  program  are  (1)  development  of  disso- 
lution techniques  for  refractory  nuclear  materials,  (2)  devel- 
opment of  methods  and  automated  analyzers  for  determin- 
ing plutonium,  uranium,  and  thorium,  (3)  preparation  of 
plutonium  reference  materials  distributed  as  certified  refer- 
ence materials  by  the  National  Bureau  of  Standards,  used  in 
the  Safeguards  Analytical  Laboratory  Evaluation  (SALE) 
program  administered  by  the  New  Brunswick  Laboratory, 
and  used  tp  calibrate  nondestructive  analysis  apparatus  at 
LASL,  and  (4)  preparation  and  characterization  of  plutoni- 
um isotope  materials  and  participation  in  an  intralaboratory 
program  to  measure  longer-lived  plutonium  isotope  half 
lives.  More  recent  and  significant  achievements  are  report- 
ed. Gas-solid  reactions  at  elevated  temperature,  used  previ- 
ously to  convert  uranium  in  refractory  forms  to  species 
readily  soluble  in  acid,  are  being  applied  to  thorium  materi- 
als. A  microgram-sensitive  spectrophotometric  method  was 
developed  for  determining  uranium  and  the  LASL  Auto- 
mated Spectrophotometer  has  been  modified  to  use  it.  The 
instrument  now  is  functional  for  determining  milligram 
amounts  of  plutonium,  and  milligram  and  microgram 
amounts  of  uranium.  Construction  of  an  automated  con- 
trolled-potential-coulometric  analyzer  has  just  been  com- 
pleted. It  is  giving  design  performance  of  0.1%  relative 
standard  deviation  for  the  determination  of  plutonium  using 
a  method  developed  especially  for  the  instrument.  A 
method  has  been  developed  for  the  microcomplexometric 
titration  of  uranium  in  its  stable  (VI)  oxidation  state.  A 
color  probe  analyzer  assembled  for  this  titration  also  has 
been  used  for  microcomplexometric  titration  of  thorium. 
The  present  status  of  reference  materials  prepared  for  NBS 
and  for  the  SALE  program,  as  well  as  examples  of  working 
reference  materials  prepared  for  use  with  nondestructive 
analyzers,  is  given.  The  interlaboratory  measured  value  of 
the  ^'^u  half-life  is  24,119  yr.  Our  just  completed  measure- 
ment of  the  half  life  of  ^"Tu  is  14.38  yr.  Measurement  of 
the  ^'"'Pu  half  life  is  in  progress. 

Low  level  uranium  determination  by  constant  current  coulo- 
metry,  W.  G.  Mitchell  and  K.  Lewis,  SP582.  pp.  140-146 
(June  1980). 

Key  words:  constant  current  coulometry;  low  level  titra- 
tion; uranium  titration;  vanadium  (V)  titrant. 

A  scaled-down  version  of  the  titration  of  uranium  by 
electrogenerated  V(V)  has  been  studied  at  the  New  Bruns- 
wick Laboratory.  The  full-scale  method,  automated  by  the 
Lawrence  Livermore  Laboratory,  was  based  on  a  modifica- 
tion by  Goldbeck  and  Lerner  of  the  titrimetric  method  for 
uranium  by  Davies  and  Gray.  A  1/4  scale-down  of  the 
coulometric  method  has  resulted  in  precise  and  accurate 
titrations  of  5-40  mg  levels  of  uranium.  Modifications  were 


made  in  the  approach  to  the  end  point  of  the  titration  and 
in  the  treatment  of  the  indicator  electrodes. 

Application  of  a  direct  method  for  the  determination  of  trace 
uranium  in  safeguards  samples  by  pulsed  laser  fluorometry,  A. 

C.  Zook  and  L.  H.  Collins,  SP582,  pp.  147-155  (June  1980). 

Key  words:  analyses;  fluorometry;  laser-induced  fluores- 
cence; low-level  analysis;  nuclear  safeguards;  trace  levels; 
uranium  determination;  waste  solution  analysis. 

A  direct  method  for  the  fluorometric  determination  of 
trace  amounts  of  uranium  in  solution  has  been  developed. 
Precision  and  accuracy  are  better  than  5%  with  a  sensitiv- 
ity of  0.005  ng  U.  The  method  employs  a  pulsed  nitrogen 
laser  to  excite  uranium  atoms  in  solution  containing  a  pyro- 
phosphate fluorescence  reagent.  The  resulting  fluorescence 
is  filtered,  electronically  gated,  and  integrated.  A  standard 
addition  technique  is  used  to  overcome  sample  matrix  ef- 
fects. 

An  automated  ion-exchange  system  for  the  rapid  separation 
of  plutonium  from  impurities  in  safeguards  analyses,  B.  P. 

Freeman,  J.  R.  Weiss,  and  C.  E.  Pietri,  SP582,  pp.  156-163 
(June  1980). 

Key  words:  automated  ion-exchange;  automated  plutonium 
separation;  AUTOSEP;  impurity  separation;  ion-exchange 
separation;  plutonium. 

Many  plutonium  samples  cannot  be  analyzed  directly 
after  dissolution  because  of  their  high  impurity  content. 
Even  when  relatively  interference-free  methods  such  as 
controlled-potential  coulometry  are  used,  dissolved  organic 
matter  and  high  salt  content  from  sample  dissolution  fusion 
treatments  may  require  separation  for  highly  reliable  re- 
sults. The  anion-exchange  separation  of  these  interferences 
from  plutonium  (IV)  in  the  Dowex-1  8N  HNO3  system  has 
been  successfully  used  at  the  New  Brunswick  Laboratory 
(NBL)  for  many  years.  However,  the  demand  to  increase 
sample  analysis  output,  to  decrease  sample  turnaround  time, 
and  to  reduce  operating  costs,  has  prompted  the  develop- 
ment of  an  automated  system,  AUTOSEP,  based  on  the 
manual  ion-exchange  method.  Application  of  this  automated 
system  to  the  analysis  of  safeguards  inventory  verification 
samples  should  have  significant  positive  impact  on  those 
goals. 

The  AUTOSEP  system  is  designed  as  a  batch-type  oper- 
ation in  which  ten  sample  aliquots  are  simultaneously 
passed  through  mini  ion-exchange  columns  in  a  pattern 
nearly  imitating  NBL's  manual  procedure  for  this  same 
process.  Weighed  aliquots  of  dissolved  sample,  each  con- 
taining 5-10  mg  of  plutonium,  are  added  to  each  of  ten 
reservoirs  in  the  mini  anion-exchange  separator.  The 
volume  of  hquid  in  each  reservoir  is  adjusted  uniformly  by 
reagent  addition,  and  all  subsequent  steps  in  the  separation 
are  performed  automatically.  The  system  incorporates  a 
means  of  programming  reagent  delivery,  adjustment  of  the 
sample  to  the  plutonium  (IV)  oxidation  state  via  Fe(II) 
reduction/HNOa  oxidation,  plutonium  sorption  on  the  resin 
in  8N  HNO3,  washing  of  the  resin  bed  with  8N  HNO3  to 
remove  impurities,  elution  of  the  purified  plutonium  with 
0.36N  HCI-O.OIN  HF,  and  waste  effluent  disposal.  The 
reagents  are  delivered  by  gravity  from  a  module  whose 
only  moving  parts  are  rotary  valves.  The  eluted  plutonium 
solutions  are  collected  in  glass  coulometer  cells  in  stainless 
steel  holders  for  subsequent  automated  coulometric  analy- 
sis. 

Computer-assisted  controlled-potential  coulometric  determi- 
nation of  plutonium  for  safeguards  measurements,  M.  K.  Hol- 
land, T.  L.  Frazzini,  J.  R.  Weiss,  and  C.  E.  Pietri,  SP582.  pp. 
164-168  (June  1980). 
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Key  words:  computer-assisted  coulometry;  controlled-po- 
tential  coulometry;  control-potential  adjustment;  electrical 
calibration;  plutonium;  plutonium  determination. 

A  computer-assisted  coulometric  system,  based  on  the 
New  Brunswick  Laboratory  (NBL)  manual  controlled-po- 
tential  coulometric  method  for  plutonium  determination  has 
been  developed.  This  system  reduces  the  costs  and  operat- 
ing time  for  plutonium  measurements  without  loss  in  reli- 
ability in  the  analysis  nuclear  safeguards  materials. 

The  computer-assisted  system  employs  the  same  features 
as  the  manual  method:  1)  electrical  calibration  of  the  inte- 
gration system  is  used  to  relate  the  coulombs  produced 
during  sample  electrolysis  to  the  quantity  of  plutonium 
electrolyzed,  2)  corrections  for  the  nonelectrolyzed  fraction 
of  the  sample  and  for  the  coulombs  resulting  from  back- 
ground current  (faradaic,  charging,  and  constant  currents) 
are  applied,  and  3)  the  control-potential  adjustment  tech- 
nique developed  at  NBL  is  used  for  endpoint  location. 

Measurement  requirements  and  experience  in  international 
safeguards,  A.  J.  G.  Ramalho  and  L.  W.  Thorne,  SP582,  pp. 
169-177  (June  1980). 

Key  words:  equipment;  International  Atomic  Energy 
Agency;  international  safeguards. 

This  report  describes  IAEA  experience  in  the  application 
of  NDA  techniques  in  international  safeguards.  It  refers  to 
the  main  pieces  of  equipment  and  their  use,  placing  empha- 
sis on  high  resolution  gamma  spectrometry  and  neutron 
coincidence  counting.  Some  recent  experience,  problems 
found  and  improvements  needed  are  also  touched  upon. 

Inventory  verification  methods  in  DOE  safeguards  inspec- 
tions, C.  S.  Smith  and  R.  O.  Inlow,  SP582,  pp.  178-188  (June 
1980). 

Key  words:  inventory  verification;  measurement  of  inven- 
tory; nuclear  materials;  safeguards. 

The  most  difficult  and  complex  activity  of  a  nuclear 
materials  safeguards  survey  involves  measurements  review 
and  inventory  testing.  At  the  Albuquerque  Operations 
Office,  we  have  relied  on  remeasurements  as  the  key  to 
inventory  verification.  Measurement  of  inventory  items  is 
accomplished  by  weighing,  non-destructive  assay  (using 
contractor  instruments  and  our  assay  meter),  sampling/ 
chemistry,  and  the  use  of  off-site  laboratories.  The  emphasis 
on  each  of  these  methods  shifts  from  one  contractor  facility 
to  another  depending  on  processing  history  during  the 
survey  period  and  measurement  capabilities  required  for 
proper  safeguards  accountability.  ALO  surveys  five  major 
facilities  and  we  use  five  completely  different  approaches  to 
measurement  verification. 

The  goal  of  inventory  verification  is  to  assure  that  the 
contractor  has  all  the  nuclear  materials  reported  to  be  in  his 
possession.  Verification  is  complete  when  it  has  been  dem- 
onstrated that  items  purported  to  be  in  the  inventory  are 
present  and  easy  to  locate,  that  SNM  items  in  the  inventory 
are  on  the  inventory  listing,  and  that  items  contain  the 
purported  amounts  of  SNM.  Ideally,  an  independent  verifi- 
cation of  inventory  holdings  would  require  a  100%  remea- 
surement.  This  is  not  possible  for  facilities  with  large  inven- 
tories. An  alternate  method  is  to  remeasure  items  randomly 
selected  through  an  attribute  sampling  plan.  In  our  experi- 
ence, this  is  unworkable  for  large,  throughput-dominated 
facilities.  By  subdividing  the  inventory  holdings  into  cate- 
gories depending  on  the  nature  of  the  material,  process 
characteristics,  and  measurement  methods,  the  inspector 
can  logically  design  a  remeasurement  campaign.  This 
method  is  the  most  efficient  means  for  examination  of  mea- 
surement performance  during  the  entire  accountability 
period. 


Inspector  remeasurement  activities  may  be  categorized 
under  bulk  properties  determination,  sampling  and  chemical 
assay,  or  NDA  measurements.  When  possible,  meas- 
urements are  performed  by  the  inspector  or  done  under 
direct  observation  of  the  inspector.  Samples  are  selected  for 
each  measurement  method  and  material  category  such  that 
the  entire  calibrated  range  of  an  instrument  is  tested.  These 
measurements  provide  verification  of  random  errors  only. 
Off-site  independent  assays  are  provided  by  reference  labo- 
ratories such  as  NBL  or  Mound  Facility.  This  facet  of  our 
program  has  been  very  successful  in  improving  contractor 
measurement  systems  and  identifying  or  reducing  significant 
biases.  Samples  returned  after  calorimetry  at  Mound  are 
especially  valuable  in  that  they  may  be  used  as  working 
standards  for  calibration  of  NDA  instruments  with  actual 
process  materials.  When  a  facility  possesses  NDA  and  ca- 
lorimetry capabilities,  a  dynamic  calibration  program  may 
be  established  with  process  stream  samples,  reducing  the 
need  for  extensive  stocks  of  prepared  standards. 

ALO  plans  to  field  test  a  transportable  calorimeter  being 
designed  and  built  by  Mound  for  the  Office  of  Safeguards 
and  Security,  DOE.  This  instrument  has  potential  to  be  a 
valuable  addition  to  our  measurement  capabilities  by  pro- 
viding a  rapid,  inspector-operated  assay  system. 

Safeguards  independent  measurements  program,  W.  G. 
Martin,  SP582,  pp.  189-191  (June  1980). 

Key  words:  analyses;  destructive;  nondestructive  assay; 
NRC  Safeguards;  special  nuclear  material. 

The  special  nuclear  material  (SNM)  control  and  account- 
ability inspection  program  of  the  U.S.  Nuclear  Regulatory 
Commission  (NRC)  stresses  independent  verification  of 
their  inventories  of  SNM.  In  addition,  independent  assess- 
ments of  the  licensee's  measurement  systems  are  also  per- 
formed by  NRC  Safeguards  inspectors.  The  independent 
measurements  program  consists  of  two  major  areas;  one 
being  nondestructive  assay  and  the  other  being  destructive 
analyses.  Both  areas  employ  the  use  of  NRC  and  NBL 
prepared  standards  to  independently  assess  a  licensee's  ca- 
pability in  performing  NDA  and  DA  measurements. 

Instrumentation  development  for  the  enhanced  utilization  of 
calorimetry  for  nuclear  material  assay,  C.  L.  Fellers,  W.  W. 
Rodenburg,  J.  H.  Birden,  M.  F.  Duff,  and  J.  R.  Wetzel, 
SP582,  pp.  192-200  (June  1980). 

Key  words:  calorimetric  assay;  calorimetry;  plutonium 
assay;  plutonium  safeguards. 

Calorimetric  assay  is  an  accurate  and  reliable  technique 
for  safeguards  measurements.  It  is  used  extensively  in  DOE 
laboratories  for  SNM  accountability  and  quality  assurance 
measurements.  To  enhance  the  usefulness  of  calorimetric 
assay,  an  instrumentation  and  operating  method  develop- 
ment program  is  conducted  at  Mound.  Recent  development 
efforts  have  been  directed  at  reducing  analysis  time,  provid- 
ing transportable  instrumentation  and  relating  calorimetric 
assay  to  chemistry. 

Experimental  comparison  of  the  active  well  coincidence 
counter  with  the  random  driver,  H.  O.  Menlove,  N.  Ensslin, 
and  T.  E.  Sampson,  SP582,  pp.  201-220  (June  1980). 

Key  words:  calibration;  coincidence  counter;  neutron;  non- 
destructive assay;  precision;  random  driver;  stability;  urani- 
um. 

A  direct  comparison  has  been  made  between  the  IAEA 
Active  Well  Coincidence  Counter  (AWCC)  and  the  LASL 
Random  Driver  at  CMB-8.  The  comparison  included  an 
experimental  evaluation  of  precision,  counting  rate,  accura- 
cy, penetrability,  stabihty,  and  the  effect  of  sample  inhomo- 
geneity. 
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Samples  used  in  the  evaluation  included  highly  enriched 
UsOs,  UaOs  mixed  with  graphite,  highly  enriched  uranium 
metal  discs,  and  depleted  uranium  metal.  These  materials 
are  typical  of  the  samples  of  interest  to  the  IAEA  inspec- 
tors. 

We  concluded  from  these  investigations  that  the  two 
instruments  had  very  similar  performance  characteristics 
with  the  Random  Driver  giving  better  penetrability  and  the 
AWCC  giving  better  stability. 

A  rapid  inventory  taking  system,  P.  S.  S.  F.  Marsden, 
SP582,  pp.  221-233  (June  1980). 

Key  words:  inventory  taking;  nuclear  material;  physical 
inventory. 

A  data  processing  system  designed  to  facilitate  inventory 
taking  is  described.  The  process  depends  upon  the  earliest 
possible  application  of  computer  techniques  and  the  elimi- 
nation of  manual  operations.  Data  is  recorded  in  optical 
character  recognition  (OCR)  'A*  form  and  read  by  a  hand 
held  wand  reader.  Limited  validation  checks  are  applied 
before  recording  on  mini-tape  cassettes.  The  data  is  read 
from  the  cassette  directly  into  a  computer  system.  A  soft- 
ware package  has  been  developed  to  validate  the  data, 
collate  it  with  verification  data,  compare  the  physical  and 
book  inventories,  and  output  the  data  in  the  form  required 
to  satisfy  Regulation  3227/76.  The  system  depends  critical- 
ly on  label  security  and  aspects  of  this  problem  are  consid- 
ered. 

Evaluation  of  reactor  track-etch  power  monitor,  B.  S.  Car- 
penter, I.  G.  Schroder,  L.  J.  Pilione,  J.  W.  Roe,  and  S. 
Sanatani,  SP582,  pp.  234-238  (June  1980). 

Irradiated  fuel  monitoring  by  Cerenkov  glow  intensity  meas- 
urements, E.  J.  Dowdy,  N.  Nicholson,  and  J.  T.  Caldwell, 
SP582,  pp.  239-256  (June  1980). 

Key  words:  Cerenkov  glow;  inventory  verification;  irradiat- 
ed fuel. 

Attribute  measurement  techniques  for  confirmation  of  de- 
clared irradiated  fuel  inventories  at  nuclear  installations 
under  safeguards  surveillance  are  being  investigated.  High- 
gain  measurements  of  the  intensity  of  the  Cerenkov  glow 
from  exposed  assemblies  in  water-filled  storage  ponds  are 
promising  for  this  purpose.  Such  measurements  have  been 
made  of  Materials  Testing  Reactor  plate-type  fuel  assem- 
blies and  Pressurized  Water  Reactor  pin-type  fuel  assem- 
blies. The  measured  intensities  depend  on  cooling  times  as 
calculations  predict. 

A  tamper  recorder  for  unattended  safeguards  instruments,  D. 

C.  Smathers,  SP582.  pp.  257-260  (June  1980). 

Key  words:  safeguards  instrument;  seal;  tamper;  unattended 
safeguards  system. 

The  Secure  Counter  Panel  is  an  electro-mechanical 
module  which  records  attempts  to  tamper  with  instruments 
of  an  unattended  safeguards  system  in  a  way  which  cannot 
be  sabotaged  or  bypassed  without  leaving  obvious  evidence 
of  tampering.  A  number  of  novel  tamper-safing  techniques 
are  included  in  the  design,  some  of  which  are  widely  appli- 
cable to  other  safeguards  instruments. 

International  safeguards  at  the  feed  and  withdrawal  area  oa  a 
gas  centrifuge  uranium  enrichment  plant,  D.  M.  Gordon  and  J. 
B.  Sanborn,  SP582.  pp.  261-275  (June  1980). 

Key  words:  gas  centrifuges;  IAEA  safeguards;  isotope  sepa- 
ration; material  balance;  material  unaccounted  for;  nondes- 
tructive analysis;  safeguards;  uranium;  uranium  hexafluor- 
ide;  uranium  235. 


This  paper  discusses  the  application  of  International 
Atomic  Energy  Agency  (IAEA)  safeguards  at  a  model  gas 
centrifuge  uranium  enrichment  plant  designed  for  the  pro- 
duction of  low-enriched  uranium;  particular  emphasis  is 
placed  upon  the  verification  by  the  IAEA  of  the  facility 
material  balance  accounting.  After  reviewing  the  IAEA 
safeguards  objectives  and  concerns  at  such  a  plant,  the 
paper  describes  the  material  accountancy  performed  by  the 
facility  operator,  and  discusses  strategies  by  which  the  op- 
erator might  attempt  to  divert  a  portion  of  the  declared 
nuclear  materials.  Finally,  the  paper  discusses  the  verifica- 
tion of  the  declared  material  balance,  including  sampling 
strategies,  attributes  and  variables  measurements,  and  non- 
destructive measurements  to  improve  the  efficiency  of  the 
inspection  measures. 

NDA  for  the  SRP  fuel  fabrication  process,  R.  V.  Studley, 

SP582.  pp.  276-307  (June  1980). 

Key  words:  accountability  in  fabrication  of  reactor  fuel; 
active  neutron  interrogation;  material  control;  neutron  acti- 
vation analysis;  nondestructive  assay  (NDA);  safeguards. 

The  Savannah  River  Plant  fuel  fabrication  process  is  de- 
scribed to  illustrate  requirements  for  a  variety  of  assay 
techniques.  Criteria  and  design  of  some  NDA  systems  for 
this  process  are  discussed.  Initial  performance  of  a  neutron 
activation  analysis  system  (californium  shuffler)  as  an  assay 
method  for  several  varieties  of  material  is  reported. 

An  in-line  monitor  of  plutonlum  holdup  in  glovebox  filters,  T. 

K,  Li  and  R.  S.  Marshall,  SP582.  pp.  308-312  (June  1980). 

Key  words:  glovebox  filter;  in-line  holdup  monitor;  Nal 
detector;  nondestructive  assay;  real-time  accountability. 

An  in-line  filter  holdup  monitoring  system  has  been  de- 
signed and  installed  in  the  Los  Alamos  Scientific  Labora- 
tory (LASL)  Plutonium  Processing  Facility  to  detect  pluto- 
nium  buildup  in  a  glovebox  exhaust  filter.  The  filter  is 
located  on  top  of  a  glovebox  in  which  Pu02,  UO2,  and 
carbon  are  blended,  milled,  and  prepared  for  making  ad- 
vanced fast  breeder  reactor  (FBR)  fuel.  The  system  uses  a 
5-  by  5-cm  Nal  detector  for  the  gamma-ray  nondestructive 
assay  of  plutonium  in  the  filter.  The  system  is  simple  and 
inexpensive,  and  is  able  to  automatically  and  continuously 
collect  data  on  plutonium  buildup.  The  system  is  capable  of 
measuring  less  than  0.1  g  of  plutonium  in  the  filter. 

Integrated  quality  status  and  inventory  tracking  system  for 
FFTF  driver  fuel  pins,  G.  P.  Gottschalk,  SP582.  pp.  313-323 
(June  1980). 

Key  words:  fuel  pin  identification  system;  fuel  pins;  inven- 
tory tracking  system;  manufacturing  information  system; 
quality  status  tracking  system. 

An  integrated  system  for  quality  status  and  inventory 
tracking  of  Fast  Flux  Test  Facility  (FFTF)  driver  fuel  pins 
has  been  developed.  Automated  fuel  pin  identification  sys- 
tems, a  distributed  computer  network,  and  a  data  base  are 
used  to  implement  the  tracking  system. 

The  in-plant  evaluation  of  a  uranium  NDA  system,  J.  K. 
Sprinkle,  Jr.,  H.  R.  Baxman,  D.  G.  Langner,  T.  R.  Canada, 
and  T.  E.  Sampson,  SP582.  pp.  324-341  (June  1980). 

Key  words:  densitometry;  uranium  assay. 

The  Los  Alamos  Scientific  Laboratory  has  an  unirradiat- 
ed enriched  uranium  reprocessing  facility. 

Various  types  of  solutions  are  generated  in  this  facility, 
including  distillates  and  raffinates  containing  ppm  of  urani- 
um and  concentrated  solutions  with  up  to  400  grams  U/1. 
In  addition  to  uranyl  nitrate  and  HNO3,  the  solutions  may 
also    contain    zirconium,    niobium,    fluoride,    and  small 
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amounts  of  many  metals. 

A  uranium  solution  assay  system  (USAS)  has  been  in- 
stalled to  allow  accurate  and  more  timely  process  control, 
accountability,  and  criticality  data  to  be  obtained.  The 
USAS  assays  are  made  by  a  variety  of  techniques  that 
depend  upon  state-of-the-art  high-resolution  Ge(Li)  gamma- 
ray  spectroscopy  integrated  with  an  interactive,  user-orient- 
ed computer  software  package. 

Tight  control  of  the  system's  performance  is  maintained 
by  constantly  monitoring  the  USAS  status.  Daily  measure- 
ment control  sequences  are  required,  and  the  user  is  forced 
by  the  software  to  perform  these  sequences. 

Routine  assays  require  400  or  1000  seconds  for  a  preci- 
sion of  0.5%  over  the  concentration  range  of  5-400  g/1. 

A  comparison  of  the  USAS  precision  and  accuracy  with 
that  obtained  by  traditional  destructive  analytical  chemistry 
techniques  (colorimetric  and  volumetric)  is  presented. 

Automated  in-line  measurement  of  nuclear  fuel  pellets,  D.  R. 

McLemore  and  D.  H.  Nyman,  SP582,  pp.  342-364  (June 
1980). 

Key  words:  automated  fuel  fabrication  equipment;  nuclear 
fuel  pellets;  safeguards/accountability. 

The  Hanford  Engineering  Development  Laboratory 
(HEDL)  operated  by  the  Westinghouse  Hanford  Company 
for  the  United  States  Department  of  Energy  is  currently 
developing,  fabricating,  and  evaluating  automated  fuel  fab- 
rication equipment.  This  program  has  as  its  major  goals: 
reduced  personnel  exposure,  improved  safeguards/account- 
ability and  improved  fuel  performance. 

One  of  the  automated  equipment  items  which  has  been 
fabricated  is  a  fuel  pellet  inspection  system.  This  system 
inspects  fuel  pellets  for  surface  flaws  and  measures  pellets 
for  length,  diameter,  and  weight  at  a  rate  of  one  pellet  per 
second.  The  inspected  pellets  are  sorted  automatically  and 
the  results  of  the  inspection  are  transmitted  to  a  central 
computer  for  trend  analysis  and  verification  of  accountabil- 
ity data. 

Passive  nuclear  material  detection  in  a  personnel  portal,  P. 

E.  Fehlau  and  M.  J.  Eaton,  SP582.  pp.  365-371  (June  1980). 

Key  words:  IAEA  safeguards;  neutron  detectors;  portal 
monitors;  radiation  detectors;  SNM  monitors;  ZPPR. 

The  concepts  employed  in  the  development  of  gamma- 
ray  and  neutron  detection  systems  for  a  special  nuclear 
materials  booth  portal  monitor  are  described.  The  portal  is 
designed  for  unattended  use  in  detecting  diversion  by  a 
technically  sophisticated  adversary  and  has  possible  applica- 
tion to  International  Atomic  Energy  Agency  safeguards  of 
a  fast  critical  assembly  facility.  Preliminary  evaluation  re- 
sults are  given  and  plans  for  further  parameter  studies  are 
noted. 

An  active  neutron  technique  for  detecting  attempted  special 
nuclear  material  diversion,  G.  W.  Smith  and  L.  G.  Rice,  III, 
SP582,  pp.  372-390  (June  1980). 

Key  words:  inventory  control;  neutron  interrogation;  spe- 
cial nuclear  material. 

The  identification  of  special  nuclear  material  (SNM)  di- 
version is  necessary  if  SNM  inventory  control  is  to  be 
maintained  at  nuclear  facilities.  (Special  nuclear  materials 
are  defined  for  this  purpose  as  either  "''U  or  ^^'Pu.)  Direct 
SNM  identification  by  the  detection  of  natural  decay  or 
fission  radiation  is  inadequate  if  the  SNM  is  concealed  by 
appropriate  shielding.  The  active  neutron  interrogation 
technique  described  combines  direct  SNM  identification  by 
delayed  fission  neutron  (DFN)  detection  with  implied  SNM 
detection  by  the  identification  of  materials  capable  of 
shielding  SNM  from  direct  detection. 


This  technique  is  being  developed  for  application  in  an 
unattended  material/equipment  portal  through  which  items 
such  as  electronic  instruments,  packages,  tool  boxes,  etc., 
will  pass.  The  volume  of  this  portal  will  be  41-cm  wide,  53- 
cm  high  and  76-cm  deep.  The  objective  of  this  technique  is 
to  identify  an  attempted  diversion  of  at  least  20  grams  of 
SNM  with  a  measurement  time  of  30  seconds. 

In-situ  verification  techniques  for  fast  critical  assembly  cores, 
S.  B.  Brumbach,  P.  1.  Amundson,  and  C.  T.  Roche,  SP582, 
pp.  391-424  (June  1980). 

Key  words:  autoradiography;  fast  critical  assemblies;  non- 
destructive assay;  plutonium;  reactivity;  spectral  index;  ura- 
nium. 

Active  and  passive  autoradiographic  techniques  were 
used  to  obtain  piece  counts  of  fuel  plates  in  fast  critical 
assembly  drawers  and  to  verify  the  assembly  loading  pat- 
tern. Active  autoradiography  using  prompt-fission  and  fis- 
sion-product radiation  was  more  successful  with  uranium 
fuel  while  passive  autoradiography  was  more  successful 
with  plutonium  fuel.  A  source  multiplication  technique  was 
used  to  measure  changes  in  reactivity  when  small  quantities 
(2-2.5  kg)  of  fissile  material  were  removed  from  a  subcriti- 
cal  reference  core  of  the  Zero  Power  Plutonium  Reactor. 
Efforts  to  compensate  for  the  loss  of  reactivity  by  substitut- 
ing polyethylene  for  fuel  were  largely  unsuccessful.  Some 
compensation  was  achieved  by  replacing  U-238  with  poly- 
ethylene. The  sensitivity  for  detection  of  partially  compen- 
sated fuel  removed  from  minimum  worth  regions  was  ap- 
proximately 2.5  kg  (fissile)  for  a  core  containing  2600  kg 
(fissile).  Substitution  of  polyethylene  was  detected  with  a 
spectral  index  which  was  the  ratio  of  the  rate  of  the  In-115 
(n,y)  reaction  to  the  rate  of  the  In-115  (n,n')  reaction.  This 
spectral  index  was  sensitive  to  the  presence  of  an  0.64-cm- 
thick,  5.08-cm-high  polyethylene  column  10-15  cm  away 
from  the  indium  foil.  The  reactivity  worth  of  Pu-239  was 
also  obtained  as  a  function  of  location  in  the  reactor  core 
with  the  use  of  an  inverse  kinetics  technique.  Reactivity 
worths  for  Pu-239  varied  from  a  maximum  of  58.67  Ih/kg 
near  the  core  center  to  a  minimum  of  14.86  Ih/kg  at  the 
core  edge. 

New  developments  in  nondestructive  measurement  and  verifi- 
cation of  irradiated  LWR  fuels,  D.  M.  Lee,  J.  R.  Phillips,  J.  K. 
Halbig,  S.  T.  Hsue,  L.  O.  Lindquist,  E.  M.  Ortega,  J.  C. 
Caine,  J.  Swansen,  K.  Kaieda,  and  E.  Dermendjiev,  SP582, 
pp.  426-446  (June  1980). 

Key  words:  axial  profiles;  fission  chamber;  instrumentation; 
ion  chamber;  irradiated  (spent)  fuel;  nondestructive  assay. 

Nondestructive  techniques  for  characterizing  irradiated 
LWR  fuel  assemblies  are  discussed.  This  includes  detection 
systems  that  measure  the  axial  activity  profile,  neutron  yield 
and  gamma  yield.  A  multielement  profile  monitor  has  been 
developed  that  offers  a  significant  improvement  in  speed 
and  complexity  over  existing  mechanical  scanning  systems. 
New  portable  detectors  and  electronics,  applicable  to  safe- 
guard inspection,  are  presented  and  results  of  gamma-ray 
and  neutron  measurements  at  commercial  reactor  facilities 
are  given. 

System  for  nondestructive  assay  of  spent  fuel  subassemb- 
lies— Comparison  of  calculations  and  measurements,  G.  L. 

Ragan,  C.  W.  Ricker,  M.  M.  Chiles,  D.  T.  Ingersoll,  G.  G. 
Slaughter,  and  L.  R.  Williams,  SP582.  pp.  447-456  (June 
1980). 

Key  words:  assay  accuracy;  calculations;  criticality  control; 
material  accountability;  measurements;  neutron  interroga- 
tion; nondestructive  assay;  nuclear  fuel  subassembly;  nucle- 
ar safeguards;  process  control;  spent  nuclear  fuel. 
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A  nondestructive  assay  system  was  developed  for  deter- 
mining the  total  fissile  content  of  spent  fuel  subassemblies  .■«; 
the  head  of  a  reprocessing  plant.  The  system  ca-i  ptrfo<  .r 
an  assay  in  20  min  with  an  uncertainty  of  <  5%  Ar>  ino- 
ny-beryllium  neutrons  (23  keV)  interrogate  the  subassemb- 
lies, and  proton  recoil  counters  detect  the  resulting  fission 
neutrons.  Pulse-height  discrimination  differentiates  between 
the  low-energy  interrogation  neutrons  and  the  higher- 
energy  fission  neutrons. 

To  optimize  the  performance  of  the  system,  51 -energy- 
group  neutron-transport  calculations  were  made,  first  with 
a  one-dimensional  (1-D)  computer  model,  followed  by  a  2- 
D  computer  model.  The  performance  of  the  as-built  system 
was  calculated  using  a  2-D  model.  The  cross-sections  were 
from  the  ENDF/B-IV  data  file  and  were  processed  for  use 
in  liquid-metal-cooled  fast  breeder  reactor  (LMFBR)  calcu- 
lations. 

Calculated  and  measured  results  were  compared  for  (1) 
interrogation-neutron  penetrability,  (2)  fission-neutron  de- 
tectability,  (3)  radial  variation  of  assay  sensitivity,  (4)  axial 
variation  of  assay  sensitivity,  and  (5)  the  variation  of  detec- 
tor count  rate  as  a  function  of  the  number  of  fuel  rods  in  a 
special  61 -rod,  LMFBR-type  subassembly. 

The  calculational  procedures  were  validated  by  compari- 
son with  experimental  measurements,  thus  permitting  fur- 
ther exploration  of  system  performance  by  means  of  addi- 
tional calculations.  In  this  manner,  the  following  system 
characteristics  were  investigated:  the  relative  assay  sensi- 
tivities of  various  fissile  nuclides;  the  applicability  of  the 
system  to  a  wide  variety  of  fuels,  either  fresh  or  spent;  the 
effect  on  assay  accuracy  of  uncertainties  in  the  isotopic 
abundances  in  the  fuel;  and  the  efficacy  of  possible  methods 
of  determining  isotopic  abundances  in  the  sample. 

A  study  of  gamma-ray  spectroscopy  for  spent  fuel  verification 
at  the  Bruce  CANDU  reactors,  J.  J.  Lipsett,  J.  C.  Irvine,  and 
W.  J.  Williams,  SP582,  pp.  457-471  (June  1980). 

Key  words:  bonded  storage;  Bruce  reactors;  gamma-ray 
spectroscopy;  nuclear  safeguards;  spent  fuel;  verification. 

A  test  program  was  undertaken  to  establish  whether 
gamma-ray  spectroscopy  could  be  used  to  verify  that  fuel 
bundles  from  the  Bruce  NGS  reactors  have  been  irradiated 
before  they  are  placed  in  long-term  bonded  storage.  The 
verification  would  be  done  while  the  fuel  bundles  are  in 
transit,  and  in  motion.  The  fuel-transfer  conditions  were 
simulated  in  the  storage  bay  of  the  NRU  reactor  at  the 
Chalk  River  Nuclear  Laboratories,  with  irradiated  test  fuel 
bundles,  and  the  results,  as  reported  in  the  paper,  demon- 
strated feasibility  of  this  concept. 

Monte  Carlo  calculational  design  of  an  NDA  instrument  for 
the  assay  of  waste  products  from  high  enriched  uranium  spent 
fuels,  G.  W.  Eccleston,  R.  G.  Schrandt,  J.  L.  Macdonald,  and 
F.  H.  Cverna,  SP582.  pp.  472-496  (June  1980). 

Key  words:  assay;  contaminated  waste;  delayed  neutrons; 
Monte  Carlo;  spent  fuel. 

The  Monte  Carlo  design  of  the  waste  assay  region  of  a 
dual  assay  system,  to  be  installed  at  the  Fluorinel  and  Stor- 
age Facility,  is  described.  The  instrument  will  be  used  by 
the  facility  operator  to  assay  high-enriched  spent  fuel  pack- 
ages and  waste  solids  produced  from  dissolution  of  the 
fuels.  The  fissile  content  discharged  in  the  waste  is  expected 
to  vary  between  0  and  400  g  of  ^'^J.  Material  accountabil- 
ity measurements  of  the  waste  must  be  obtained  in  the 
presence  of  large  neutron  (0.5  X  10^  n/s)  and  gamma 
(50  (XX)  R/hr)  backgrounds.  The  assay  system  employs  fast- 
neutron  irradiation  of  the  sample,  using  a  5  mg  "^f 
source,  followed  by  delayed  neutron  counting  after  the 
source  is  transferred  to  storage.  Calculations  indicate  a  ±  4- 


g  (2a-)  assay  for  a  waste  canister  containing  300  g  of  is 
achievable  with  an  end-of-life  (1  mg)  ^^^f  source  and  a 
background  rate  of  0.5  X  10^  n/s. 

Spectrophotometric  determination  of  plutonium  in  irradiated 
fuels  solutions  procedures  and  shielding  facilities,  M.  C. 

Bouzou  and  A.  A.  Brutus,  SP582,  pp.  497-508  (June  1980). 

Key  words:  irradiated  fuels;  plutonium;  spectrophotometric. 

The  Cogema  Laboratory  of  Marcoule  has  developed  and 
widely  used  a  spectrophotometric  determination  of  plutoni- 
um in  the  industrial  solutions  of  the  Purex  process. 

This  determination  based  upon  the  plutonium  VI  specific 
absorption  is  made  according  to  two  variants:  direct 
method  and  internal  standard  method  (with  neodymium 
nitrate  as  internal  standard). 

The  two  methods  are  routinely  employed  throughout  the 
irradiated  fuel  reprocessing  control,  whatever  the  solution's 
activity,  the  amount  of  plutonium  and  the  nature  of  ana- 
lysed phase  may  be. 

The  performances  obtained  are  given  and  a  description  of 
the  "hot  equipment"  used  is  made. 

Gamma  spectrometric  measurements  of  pressurized  water 
power  reactor  spent  fuel,  V.  Kupryashkin,  T.  Haginoya,  V. 
Poroykov,  T.  Dragnev,  and  B.  Damjanov,  SP582,  pp.  509-516 
(June  1980). 

Key  words:  burn-up;  cooling  time;  Cs-134/Cs-137  ratios; 
PuAJ;  spent  fuel;  Zr-95/Cs-137. 

This  report  presents  the  results  of  gamma  spectrometric 
measurements  on  spent  fuel  bundles  carried  out  during  a 
routine  inspection  at  Kozlodui  Nuclear  Power  Station  in 
Bulgaria  (PWR-Novovorenezh  type)  by  using  portable 
IAEA  equipment.  A  Ge  spectrometer  was  used  to  measure 
gamma  spectra  in  the  energy  region  from  500  to  9(X)  keV. 
The  cooling  time  was  determined  from  the  Zr-95/Cs-137 
ratio,  and  the  average  burn-up  and  PuAJ  fraction  was  cal- 
culated from  Cs-134/Cs-137  ratio. 

Automated  tank  calibrator,  G.  P.  Baumgarten,  V.  Brame,  D. 
G.  Cooper,  and  B.  Robertson,  SP582,  pp.  517-533  (June  1980). 

Key  words:  accountability  tanks;  automated  system;  di- 
verter  correction;  turbine  meters;  volume  calibration. 

An  automated  system  for  remotely  calibrating  nuclear 
fuel  accountability  tanks  is  described.  It  uses  two  turbine 
meters  to  measure  a  quantity  of  water  introduced  at  up  to 
40  liters/minute  into  the  tank  to  be  calibrated  and  records 
the  quantity  and  the  resulting  pressure  in  the  tank.  A  di- 
verter  valve,  controlled  by  the  computer,  directs  the  flow 
either  into  the  tank  or  down  a  drain.  The  method  of  cali- 
brating the  turbine  meters  and  determining  the  correction 
for  the  error  introduced  by  the  diverter  valve  is  described, 
and  representative  data  are  presented.  The  turbine  and  di- 
verter calibration  data  are  referenced  by  the  computer 
when  the  system  is  used  to  calibrate  a  tank.  The  short-term 
uncertainty  in  the  water  volume  is  ±  .02  percent,  which  is 
almost  entirely  due  to  the  nonrepeatability  of  the  turbine 
meters.  Confidence  in  the  uncertainty  figure  is  retained  by 
measuring  the  ratio  of  the  two  turbine  meter  frequencies.  If 
the  ratio  changes  by  more  than  .02  percent,  the  turbine 
meters  can  be  recalibrated  in  one  day. 

In-tank  measurement  of  solution  density,  F.  E.  Jones,  R.  M. 
Schoonover,  and  J.  F.  Houser,  SP582.  pp.  534-537  (June 
1980). 

Key  words:  accountability  tanks;  differential  pressure;  in- 
tank  density  determination;  nuclear  process  solutions;  solu- 
tion density. 

This  paper  presents  the  results  of  an  experiment  which 
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established  the  feasibility  of  in-tank  determination  of  the 
density  of  nuclear  process  solutions  in  the  field  with  an 
accuracy  competitive  with  the  precision  claimed  for  labora- 
tory determinations.  The  work  also  provided  a  calibration 
factor,  with  a  precision  (estimate  of  the  relative  standard 
deviation  of  the  mean)  of  2.2  parts  in  10,000,  which  can  be 
used  to  infer  density  from  differential  pressure  meas- 
urements in  the  particular  accountability  tank.  The  tech- 
nique eliminates  one  error  in  the  laboratory  determination 
of  density  and  minimizes  another.  It  also  can  be  used  to 
indicate  the  homogeneity  of  the  tank  solution  and  thus 
determine  when  a  sample  should  be  taken  for  determination 
of  the  concentration  of  nuclear  material  in  the  solution. 

Analysis  of  plutonium  and  uranium  by  the  resin  bead-mass 
spectrometric  method,  R.  L.  Walker  and  D.  H.  Smith,  SP582, 
pp.  538-546  (June  1980). 

Key  words:  isotope  dilution;  mass  spectrometry;  plutonium; 
resin  bead;  safeguards;  uranium. 

The  development  of  the  resin  bead  method  and  the  tech- 
niques employed  in  its  application  to  isotopic  analysis  of  Pu 
and  U  in  highly  radioactive  solutions  of  spent  reactor  fuel 
will  be  described.  The  method,  developed  primarily  for 
safeguards  analyses,  may  also  be  applied  to  isotopic  meas- 
urements for  assessing  nuclear  .fuel  cycle  technology.  Satis- 
factory analyses  of  both  elements  can  be  obtained  from  a 
single  resin  bead  when  the  initial  dissolver  solution  has  a 
U/Pu  ratio  in  the  range  of  50  to  300.  Optimum  bead  load- 
ings are  1-3  ng  Pu  and  U;  these  loadings  are  obtained  if  the 
concentration  of  the  solution  is  adjusted  to  about  1  \xg  U 
per  bead  before  the  beads  are  introduced.  Isotopic  composi- 
tion measurements  of  NBS  standards  using  this  technique 
indicate  a  precision  of  ±0.5%  for  minor  isotopes  in  the  1% 
concentration  range  and  ±  0. 1  %  for  major  isotopes  in  the 
50%  range.  Analyses  of  a  synthetic  dissolver  solution  give 
an  accuracy  for  the  isotope  dilution  measurement  of  Pu  and 
U  of  <  0.5%  with  an  internal  precision  of  0.9%  and  0.6% 
for  Pu  and  U,  respectively. 

Demonstration  of  totally  sampled  wavelength  dispersive  XRF 
for  use  in  the  assay  of  the  SNM  content  of  dissolver  solutions, 
C.  R.  Hudgens  and  B.  D.  Craft,  SP582,  pp.  547-554  (June 
1980). 

Key  words:  dissolver  solution;  slurry  analysis;  SNM  assay; 
solution  analysis;  total  sampling;  x-ray  fluorescence  analysis. 

X-ray  fluorescence  analysis  of  simulated  SNM  in  solution 
was  demonstrated,  using  totally  sampled,  continuously  re- 
circulated solutions,  some  of  which  contained  slurried 
analyt  and  dense  matrix.  The  total  sampling  system  contrib- 
uted no  identifiable  variation  to  the  data,  and  the  slurried 
matter,  at  particle  sizes  of  20  micrometers  or  less,  contribut- 
ed no  systematic  error.  Continuous  recirculation  also  re- 
moves photolytically  produced  gas,  and  maintains  homo- 
geneity of  the  solution  or  slurry. 

Study  of  a  two-detector  method  for  measuring  plutonium 
isotopics,  J.  G.  Fleissner,  J.  F.  Lemming,  and  J.  Y.  Jarvis, 
SP582,  pp.  555-567  (June  1980). 

Key  words:  gamma-ray  spectrometry;  nondestructive  isoto- 
pic analysis;  plutonium  safeguards. 

A  technique  to  improve  the  timeliness  and  accuracy  of 
Pu  isotopic  measurements  for  bulk  samples  has  been  stud- 
ied. The  technique  utilizes  two  Ge  detectors  to  simulta- 
neously assay  different  energy  regions  of  the  Pu  gamma-ray 
spectrum.  Isotopic  ratios  are  determined  from  the  areas  of 
close  lying  peak  pairs.  Factors  determining  the  choice  of 
these  peak  pairs  for  the  total  isotopic  measurement  are 
discussed.  The  technique  has  been  tested  on  samples  of 
varying  mass,  burnup,  isotopic  content,  age,  and  chemical 


composition. 

Gamma  ray  NDA  assay  system  for  total  plutonium  and  isoto- 
pics in  plutonium  product  solutions,  L.  R.  Cowder,  S.  T.  Hsue, 
S.  S.  Johnson,  J.  L.  Parker,  P.  A.  Russo,  J.  K.  Sprinkle,  Y. 
Asakura,  T.  Fukuda,  and  I.  Kondo,  SP582,  pp.  568-583  (June 
1980). 

Key  words:  densitometry;  gamma-ray  NDA;  product  solu- 
tions; reprocessing;  transmission-corrected  gamma-ray 
assay. 

A  LASL-designed  gamma-ray  NDA  instrument  for  assay 
of  total  plutonium  and  isotopics  of  product  solutions  at 
Tokai-Mura  is  currently  installed  and  operating.  The  instru- 
ment is,  optimally,  a  densitometer  that  uses  radioisotopic 
sources  for  total  plutonium  measurements  at  the  K  absorp- 
tion edge.  The  measured  transmissions  of  additional 
gamma-ray  lines  from  the  same  radioisotopic  sources  are 
used  to  correct  for  self-attenuation  of  passive  gamma  rays 
from  plutonium.  The  corrected  passive  data  give  the  pluto- 
nium isotopic  content  of  freshly  separated  to  moderately 
aged  solutions.  This  off-line  instrument  is  fully  automated 
under  computer  control,  with  the  exception  of  sample  posi- 
tioning, and  operates  routinely  in  a  mode  designed  for  mea- 
surement control.  A  one-half  percent  precision  in  total  plu- 
tonium concentration  is  achieved  with  a  15-minute  measure- 
ment. 

Nondestructive,  energy-dispersive,  x-ray  fluorescence  analysis 
of  product  stream  concentrations  from  reprocessed  nuclear 
fuels,  D.  C.  Camp  and  W.  D.  Ruhter,  SP582,  pp.  584-601 
(June  1980). 

Key  words:  accountability;  computer-based  system;  dynam- 
ic concentration  measurements;  inventory  control;  nondes- 
tructive measurements;  on-line  real-time  measurements;  plu- 
tonium concentration  and  isotopics  determinations;  repro- 
cessing plant  process  control;  uranium;  x-ray  fluorescence 
analysis. 

Energy-dispersive  x-ray  fluorescence  analysis  (XRF A) 
can  be  used  to  measure  nondestructively  pure  and  mixed 
U/Pu  concentrations  in  process  streams  and  hold  tank  solu- 
tions. The  122-keV  gamma  ray  from  ^'Co  excites  the  acti- 
nide  K  x  rays  which  are  detected  by  a  HPGe  detector.  A 
computer-  and  disk-based  analyzer  system  provides  capabil- 
ity for  making  on-stream  analyses,  and  the  noninvasive 
measurement  is  easily  adapted  directly  to  appropriate  sized 
pipes  used  in  a  chemical  reprocessing  plant.  Measurement 
times  depend  on  concentration  and  purpose  but  vary  from 
100s  to  500s  for  process  control  of  strong  to  weak  solutions. 
Accountability  measurements  require  better  accuracy  thus 
more  time;  and  for  solutions  containing  plutonium,  require 
a  measurement  of  the  solution  radioactivity  made  with  an 
automatic  shutter  that  eclipses  the  two  exciting  sources. 
Plutonium  isotopic  abundances  can  also  be  obtained.  Con- 
centrations in  single  or  dual  element  solutions  from  less 
than  1  g/1  to  over  200  g/1  are  determined  to  an  accuracy  of 
0.2%  after  calibration  of  the  system.  For  mixed  solutions 
the  unknown  ratio  of  U  to  Pu  is  linearly  related  to  the  net 
U/Pu  K  x-ray  intensities.  Concentrating  values  for  ratios 
different  than  the  calibration  ratio  require  only  small  cor- 
rections to  the  values  derived  from  a  calibration  polynomi- 
al. Monor  fission  product  contamination  does  not  prevent 
concentration  determinations  by  XRFA.  The  computer- 
based  system  also  allows  real-time  dynamic  concentration 
measurements  to  be  made. 

Experimental  U-233  nondestructive  assay  with  a  random 
driver,  P.  Goris,  SP582.  pp.  602-616  (June  1980). 

Key  words:  random  coincidence  corrections;  U-233  decay 
chain. 
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Nondestructive  assay  (NDA)  of  U-233  in  quantities  up  to 
15  grams  containing  7  ppm  U-232  age  2  years  was  investi- 
gated with  a  random  driver.  A  passive  singles  counting 
technique  showed  a  reproducibility  within  0.2%  at  the  95% 
confidence  level.  This  technique  would  be  applicable 
throughout  a  process  in  which  all  of  the  U-233  had  the 
same  U-232  content  at  the  same  age.  Where  the  U-232 
content  varies,  determination  of  U-233  fissile  content  would 
require  active  NDA.  Active  coincidence  counting  utilizing 
a  Pu-238,  Li  neutron  source  and  a  plastic  scintillator  detec- 
tor system  showed  a  reproducibility  limit  within  15%  at  the 
95%  confidence  limit.  The  active  technique  was  found  to 
be  very  dependent  on  the  detector  system  resolving  time  in 
order  to  make  proper  random  coincidence  corrections  asso- 
ciated with  the  high  gamma  activity  from  the  U-232  decay 
chain. 

Measurement  of  plutonium  and  americium  in  molten  salt 

residues,  F.  X.  Haas,  J.  L.  Lawless,  W.  E.  Herr'en,  and  M.  E. 
Hughes,  SP582,  pp.  617-621  (June  1980). 

Key  words:  americium;  nondestructive  assay;  nuclear  safe- 
guards; plutonium;  waste  assay. 

The  measurement  of  plutonium  and  americium  in  molten 
salt  residues  using  a  segmented  gamma-ray  scanning  device 
is  described.  This  system  was  calibrated  using  artificially 
fabricated  as  well  as  process  generated  samples.  All  samples 
were  calorimetered  and  the  americium  to  plutonium  con- 
tent of  the  samples  determined  by  gamma-ray  spectroscopy. 
For  the  nine  samples  calorimetered  thus  far,  no  significant 
biases  are  present  in  the  comparison  of  the  segmented 
gamma-ray  assay  and  the  calorimetric  assay.  Estimated 
errors  are  of  the  10  percent  and  is  dependent  on  the  ameri- 
cium to  plutonium  ratio  determination. 

Uranium  and  plutonium  assay  of  crated  waste  by  gamma  ray, 
singles  neutron,  and  slow  neutron  coincidence  counting,  R.  A. 

Harlan,  SP582.  pp.  622-632  (June  1980). 

Key  words:  counter;  estimates;  gamma  rays;  neutrons;  non- 
destructive assay;  plutonium  waste;  safeguards;  uranium 
waste;  verification. 

Nuclear  counting  techniques  were  applied  to  plutonium 
contaminated  waste  in  4-ft  by  4-ft  by  7-ft  wooden  crates 
sealed  with  a  fire  retardant  polyester  plus  fiberglass  over- 
coat. The  counting  systems  were  proven  to  be  useful  for 
safeguards  verification  measurements  and  to  some  extent 
for  accountability  measurements.  Neutron  and  gamma  ray 
measurements  both  are  recommended.  The  latter  serve  to 
double  check  the  neutron  results  and  provide  a  capability 
for  estimating  uranium  and  other  radionuclides  that  may  be 
in  the  waste  but  that  do  not  emit  usable  amounts  of  neu- 
trons. About  5  grams  (g)  of  plutonium  or  uranium  can  be 
detected  in  20  minutes. 

Evaluation  of  an  Liii  x-ray  absorption-edge  densitometer  for 
assay  of  mixed  uranium-plutonium  solutions,  W.  C.  Mosley,  M. 
C.  Thompson,  and  L.  W.  Reynolds,  SP582.  pp.  633-650  (June 
1980). 

Key  words:  densitometer  evaluation;  uranium  and  plutoni- 
um solutions  assay;  x-ray  absorption-edge  densitometry. 

An  Liii  x-ray  absorption-edge  densitometer  (XRAED), 
designed  and  built  at  Los  Alamos  Scientific  Laboratory,  has 
been  evaluated  at  Savannah  River  Laboratory  for  the  assay 
of  uranium  and  plutonium  in  process  solutions.  For  2000- 
second  data  collection,  the  precisions  (95%  confidence 
level)  for  uranium  assays  varied  ±  1.04%  at  10  g  of  urani- 
um per  liter  to  0.34%  at  45  g/L,  and  plutonium  assays 
varied  from  ±  6.7%  at  2  g  of  plutonium  per  liter  to 
±  2.2%  at  10  g/L.  Hydroxylamine  nitrate,  a  reducing  agent 
used  in  solvent  extraction  tests,  affect  the  accuracies  of 


both  uranium  and  plutonium  assay  by  densitometry,  and 
plutonium  analysis  by  coulometry.  It  appears  that  the 
XRAED  could  be  used  to  control  the  SRL  miniature 
mixer-settlers,  but  additional  testing  will  be  needed  to  dem- 
onstrate that  XRAED  accuracy  is  sufficient  for  account- 
ability of  special  nuclear  materials. 

The  goals  of  measurement  systems  for  international  safe- 
guards, J.  M.  de  Montmollin  and  E.  V.  Weinstock,  SP582,  pp. 
651-669  (June  1980). 

Key  words:  International  Atomic  Energy  Agency;  interna- 
tional safeguards;  safeguards  objective;  safeguards  perform- 
ance criteria. 

The  safeguards  applied  by  the  International  Atomic 
Energy  Agency  are  based  on  technical  performance  goals 
and  criteria  that  have  been  developed,  but  not  officially 
adopted  by  the  Agency.  The  goals  derive  in  part  from  the 
external  consequences  tha(  safeguards  are  intended  to  pre- 
vent and  in  some  cases  on  internal  considerations  of  feasibil- 
ity. To  the  extent  that  these  goals  may  not  be  attainable,  as 
may  be  the  case  with  large-throughput  bulk  reprocessing 
plants,  the  Agency  is  placed  in  a  difficult  position.  In  this 
paper  safeguards  goals  and  criteria  and  their  underlying 
rationales  are  critically  examined.  Suggestions  for  a  more 
rational  and  workable  structure  of  performance  goals  are 
offered. 

The  evolution  of  safeguards  systems  design,  J.  P.  Shipley,  E. 
L.  Christensen,  and  R.  J.  Dietz,  SP582.  pp.  670-676  (June 
1980). 

Key  words:  detection;  deterrence;  diversion  of  nuclear 
energy;  evolution;  safeguards  performance  criteria;  safe- 
guards systems;  safeguards  technology. 

Safeguards  systems  play  a  vital  detection  and  deterrence 
role  in  current  nonproliferation  policy.  These  safeguards 
systems  have  developed  over  the  past  three  decades 
through  the  evolution  of  three  essential  components:  the 
safeguards/process  interface,  safeguards  performance  crite- 
ria, and  the  technology  necessary  to  support  effective  safe- 
guards. This  paper  discusses  the  background  and  history  of 
thie  evolutionary  process,  its  major  developments  and 
status,  and  the  future  direction  of  safeguards  system  design. 

Monte  Carlo  simulation  of  MUF  distribution  for  application 
to  Euratom  safeguards,  F.  Argentesi  and  M.  Franklin,  SP582, 
pp.  677-689  (June  1980). 

Key  words:  Euratom  safeguards;  MUF  simulation;  MUF 
statistical  inference. 

A  statistical  material  accountancy  system  (NUMSAS)  has 
been  developed  by  the  Joint  Research  Centre.  This  system 
is  designed  for  implementation  within  the  framework  of 
Euratom  Safeguards.  As  well  as  developing  NUMSAS,  the 
J.R.C.  has  developed  a  computer  code  to  provide  a  Monte 
Carlo  simulation  of  the  activity  of  NUMSAS.  This  simula- 
tion code  is  being  used  to  study  the  statistical  properties  of 
MUF  and  MUF  variance  as  estimated  by  NUMSAS.  This 
paper  presents  simulation  results  describing  the  propagation 
of  skewness  through  a  set  of  plant  accounts.  It  also  illus- 
trates the  effect  of  skewness  on  detection  and  false  alarm 
probabilities. 

Sensitivity  analysis  of  a  material  balance  declaration  with 
respect  to  measurement  error  sources,  F.  Argentesi  and  G.  R. 
Cullington,  SP582,  pp.  690-701  (June  1980). 

Key  words:  material  balance  declaration;  measurement 
error  sources;  sensitivity  analysis. 

A  sensitivity  analysis  of  the  variance  of  MUF,  with  re- 
spect to  the  basic  statistical  properties,  in  terms  of  variances 
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for  random  and  systematic  errors  of  the  measurement  sys- 
tem's components,  has  been  performed  for  an  actual  materi- 
al balance  of  a  high  enriched  uranium  fabrication  plant.  The 
material  balance  considered  in  this  study  contains  several 
thousand  batches. 

Deviations  from  mass  transfer  equilibrium  and  mathematical 
modeling  of  mixer-settler  contactors,  A.  L.  Beyerlein,  J.  F. 
Geldard,  H.  F.  Chung,  and  J.  E.  Bennett,  SP582,  pp.  702-711 
(June  1980). 

Key  words:  chemical  contactors;  mass  transfer  equilibrium; 
mass  transfer  rates;  mathematical  models;  mixer-settlers; 
plutonium  holdup;  uranium  holdup. 

This  paper  presents  the  mathematical  basis  for  the  com- 
puter model  PUBG  of  mixer-settler  contactors  which  ac- 
counts for  deviations  from  mass  transfer  equilibrium.  This  is 
accomplished  by  formulating  the  mass  balance  equations  for 
the  mixers  such  that  the  mass  transfer  rate  of  nuclear  mate- 
rials between  the  aqueous  and  organic  phases  is  accounted 
for.  Mass  transfer  equilibrium  or  SEPHIS  limit  can  be 
achieved  with  this  model  in  the  limit  of  a  large  mass  trans- 
fer area  between  the  two  phases.  Concentration  profiles 
calculated  with  PUBG  in  the  SEPHIS  limit  agree  with 
those  calculated  using  SEPHIS-MOD3  or  -MOD4.  (For  a 
description  of  SEPHIS  models  see  S.  B.  Watson  and  R.  H. 
Rainey,  "Modifications  of  the  SEPHIS  Computer  Code  for 
Calculating  the  Purex  Solvent  Extraction  System,"  ORNL- 
TM-5123,  Dec.  1975  and  A.  D.  Mitchell,  "A  Comparison 
Between  SEPHIS-MOD4  and  Previous  Models  for  the 
Purex  Solvent  Extraction  System,"  ORNL-TM-6565,  Feb. 
1979).  Comparisons  with  Thompson  and  Shankle's  meas- 
ured uranium  concentration  profiles  (M.  C.  Thompson  and 
R.  L.  Shankle,  "Calculation  of  Uranium  Inventories  in 
Mixer-Settlers  During  Solvent  Extraction  with  7.5%  TBP," 
Savannah  River  Laboratory,  DP  1357,  August  1974)  on  the 
ID  and  IE  contactors  indicated  good  agreement  between 
PUBG  calculations  and  measured  data  is  obtained  by  ad- 
justment of  the  mass  transfer  area  to  values  which  indicate 
there  are  significant  deviations  from  mass  transfer  equilibri- 
um. PUBG  calculations  in  the  SEPHIS  limit  on  the  ID  and 
IE  contactors  predict  a  steady  state  uranium  holdup  that  is 
10.8%  and  16.3%  lower,  respectively,  than  the  experimen- 
tal values.  This  is  consistent  with  the  expectation  that  devi- 
ations from  equilibrium  will  lower  the  efficiency  of  the 
contactor  and  increase  its  nuclear  material  holdup. 

Dynamic  materials  accounting  for  solvent-extraction  systems, 
D.  D.  Cobb  and  C.  A.  Ostenak,  SP582,  pp.  712-717  (June 
1980). 

Key  words:  chemical  modeling;  dynamic  materials  account- 
ing; in-process  inventory;  solvent-extraction  contactors. 

Methods  for  estimating  nuclear  materials  inventories  in 
solvent-extraction  contactors  are  being  developed.  These 
methods  employ  chemical  models  and  available  process 
measurements.  Comparisons  of  model  calculations  and  ex- 
perimental data  for  mixer-settlers  and  pulsed  columns  indi- 
cate that  this  approach  should  be  adequate  for  effective 
near-real-time  materials  accounting  in  nuclear  fuels  repro- 
cessing plants. 

Materials  accounting  considerations  for  international  safe- 
guards in  a  light-water  reactor  fuels  reprocessing  plant,  E.  A. 

Hakkila,  D.  D.  Cobb,  H.  A.  Dayem,  R.  J.  Dietz,  E.  A.  Kern, 
and  J.  P.  Shipley,  SP582,  pp.  718-729  (June  1980). 

Key  words:  dynamic  accounting;  fuel  reprocessing;  nuclear 
safeguards. 

This  paper  summarizes  the  requirements  and  functions  of 
materials  measurement  and  accounting  systems  applicable 
to  large  (1500  metric  tonnes  heavy  metal   per  year — 


MTHM/yr)  future  reprocessing  facilities  as  well  as  small 
(210  MTHM/yr)  plants  that  are  presently  under  IAEA 
safeguards.  The  effectiveness  of  conventional  and  proposed 
improved  measurement  and  accounting  systems  were  com- 
pared using  modeling,  simulation,  and  analysis  procedures. 
The  study  showed  that  conventional  accountability  can 
meet  IAEA  goal  quantities  and  detection  times  in  these 
reference  facilities  only  for  low-enriched  uranium.  Dynamic 
materials  accounting  may  meet  IAEA  goals  for  detecting 
abrupt  (1-3  wks)  diversion  of  8  kg  of  plutonium.  Current  or 
projected  techniques  cannot  meet  the  one  year  protracted 
diversion  goal  for  plutonium  if  this  goal  is  based  on  an 
absolute  8  kg  quantity. 

Study  of  the  application  of  semi-dynamic  material  control 
concept  to  safeguarding  spent  fuel  reprocessing  plants,  K. 
Ikawa,  H.  Ihara,  H.  Nishimura,  M.  Hirata,  H.  Sakuragi,  M. 
Iwanaga,  N.  Suyama,  and  K.  I.  Matsumoto,  SP582,  pp.  730- 
739  (June  1980). 

Key  words:  diversion  sensitivity;  reprocessing  facilities; 
semi-dynamic  material  control. 

This  report  presents  a  result  of  the  feasibility  study  of  the 
application  of  the  dynamic  material  control  concept  to  ex- 
isting small  spent  fuel  reprocessing  facilities,  using  the 
Tokai  Reprocessing  Plant  as  a  model.  A  semi-dynamic  ma- 
terial accounting  and  control  system  was  examined  corre- 
sponding to  the  detection  time  of  ten  days.  This  accounting 
system  would  be  achieved  by  weekly  measured  material 
balances  with  a  maximum  delay  of  three  days  for  analyses. 
Comparative  studies  of  diversion  sensitivity  suggest  that 
such  a  system  could  be  meet  control  objectives  currently 
discussed  relating  to  the  quantitative  sensitivity  and  timeli- 
ness. The  proposed  system  uses  existing  plant  instrumenta- 
tions and  capabilities  of  the  laboratory,  and  therefore  it 
could  be  back-fitted  to  the  existing  small  facilities. 

Safeguards  system  of  backend  facilities  with  emphasis  on 
waste  management,  Y.  Akimoto,  T.  Ishii,  S.  Yamagami,  and  T. 
Shibata,  SP582,  pp.  740-749  (June  1980). 

Key  words:  backend  facilities;  containment  and  surveil- 
lance; detection  probability;  evaluation  of  safeguards  effec- 
tiveness; waste  management. 

Safeguards  system  for  the  collocated  backend  facilities  is 
discussed.  According  to  the  assessment  using  evaluation 
function  for  CS  (containment  and  surveillance)  and  MA 
(material  accountancy),  proposed  here,  CS  should  play  a 
very  important  role  to  increase  the  safeguards  effectiveness 
for  the  industrial  scale  facilities.  Diversion  of  nuclear  mate- 
rial through  an  abnormal  route  can  be  avoided  by  multiple 
devices  of  CS,  installed  to  every  possible  diversion  path 
along  the  nuclear  material  flows.  Nuclear  materials,  shipped 
or  received  at  each  facility,  should  be  itemized  as  much  as 
possible,  so  that  CS  may  effectively  complement  the  func- 
tion of  MA.  For  a  section  recovering  plutonium  from  dirty 
scrap  and  a  waste,  an  independent  MBA  is  recommended 
to  be  set  up  with  enhanced  safeguards  system. 

SP583.  Hydraulic  research  in  the  United  States  and  Canada, 
1978,  P.  H.  Gurewitz,  Nat.  Bur.  Stand  (U.S.).  Spec.  Publ.  583, 
397  pages  (Oct.  1980)  SNOO3-0O3-O2247-1. 

Key  words:  fluid  mechanics;  hydraulic  engineering;  hydrau- 
lic research;  hydraulics;  hydrodynamics;  model  studies;  re- 
search summaries. 

Current  and  recently  concluded  research  projects  in  hydrau- 
lics and  hydrodynamics  for  the  years  1977-1978  are  summarized. 
Projects  from  more  than  200  university,  industrial,  state  and 
Federal  Government  laboratories  in  the  United  States  and 
Canada  are  reported. 
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SP584.  Joint  Conference  on  Measurements  and  Standards  for 
Recycled  Oil/Systems  Performance  and  Durability.  Proceed- 
ings of  a  Conference  held  at  the  National  Bureau  of  Stand- 
ards, Gaithersburg,  MD,  Oct.  23-26,  1979,  D.  A.  Becker,  Ed., 
Nat.  Bur.  Stand.  (U.S.).  Spec.  Publ.  584.  333  pages  (Nov.  1980) 
SN003-003-02272-1. 

Key  words;  engine  oil;  hydraulic  oil;  industrial  oil;  lubricat- 
ing oil;  oil  specifications;  petroleum  standards;  petroleum 
test  methods;  recycled  oil;  re-refined  oil;  used  oil;  waste  oil. 

This  publication  is  a  formal  report  of  the  Joint  Conference  on 
Measurements  and  Standards  for  Recycled  Oil/Systems  Per- 
formance and  Durability  held  at  the  National  Bureau  of  Stand- 
ards on  October  23  through  26,  1979.  There  were  seven  sessions 
on  specific  subject  areas,  with  a  total  of  32  technical  presenta- 
tions. The  subject  areas  were  as  follows:  (I)  Recent  Develop- 
ments in  Recycled  Oil,  (II)  Engine  Oil  Evaluation,  (III)  Lube 
Oil  Basestock  Characterization,  (IV)  Oil  Analysis  for  Engine 
Condition  Monitoring,  (V)  Bench  Tests  for  Oil  Evaluation — I, 
(VI)  Bench  Tests  for  Oil  Evaluation— II,  (VII)  Systems  Per- 
formance and  Durability.  Included  in  this  report  are  the  entire 
texts  of  the  various  presentations,  including  figures  and  tables. 
These  proceedings  include  the  following  papers  (indented): 

Activities  of  the  National  Association  of  Oil  Recovery  Co- 
ordinates, D.  Eastep,  SP584,  pp.  15-16  (Nov.  1980). 

The  Maryland  Oil  Recycling  Legislation,  C.  Wiley  and  D. 
Phillips,  SP584.  pp.  17-23  (Nov.  1980). 

Re-reHning  oil  in  India,  M.  Bhargava,  SP584,  pp.  25-33 
(Nov.  1980). 

Re-reflning  waste  oils:  Improving  acid/clay  treatment  by 
using  acid  sludges  as  an  additional  fuel  in  cement  kilns,  A. 

Rollin  and  L.  Estaque,  SP584,  pp.  35-48  (Nov.  1980). 

Status  of  the  MIL-L-46152A  engine  oil  specification,  T. 

Bowen,  SP584.  pp.  51-54  (Nov.  1980). 

Field  test  of  re-refined  automobile  engine  oil  in  RCMP  vehi- 
cles, J.  Armstrong,  SP584,  pp.  55-67  (Nov.  1980). 

PROP  re-refined  oil  engine  test  performance,  R.  Linnard, 
SP584.  pp.  69-74  (Nov.  1980). 

Historical  perspective  of  lubricant  deposit  evaluations  at 
Southwest  Research  Institute,  J.  Bowden  and  S.  J.  Lestz, 
SP584.  pp.  75-95  (Nov.  1980). 

Current  activities  of  the  National  Bureau  of  Standards  recy- 
cled oil  program,  D.  Becker,  SP584,  pp.  97-102  (Nov.  1980). 

ASTM/NBS  base  stock  consistency  study,  K.  Frassa,  SP584. 
pp.  105-107  (Nov.  1980). 

Properties  of  Canadian  re-refined  base  oils,  P.  Strigner, 
SP584,  pp.  109-122  (Nov.  1980). 

Association  of  petroleum  re-refiners  standards  for  re-refined 
base  oils,  R.  Pedall,  SP584.  pp.  123-125  (Nov,  1980). 

The  viscometric  requirements  for  re-refined  engine  oils,  T. 

Selby,  SP584,  pp.  127-138  (Nov.  1980). 

Comments  from  a  producer  of  virgin  base  oil,  D.  Espey, 
SP584,  pp.  139-140  (Nov.  1980). 

Characterization  of  lubricating  base  stocks  for  automotive 
crankcase  oils,  S.  Hsu,  SP584.  pp.  141-155  (Nov.  1980). 

Wear  particle  equilibrium  measurements  and  their  signifi- 
cance, R.  D.  Driver  and  E.  R.  Bowen,  SP584.  pp.  159-165 
(Nov.  1980). 

Used  oil  analysis:  Past,  present,  and  future,  C.  Schwarz, 


SP584,  pp.  167-171  (Nov.  1980). 

Wear  particle  analysis  from  grease-lubricated  bearings,  W. 

Rosenlieb,  SP584,  pp.  173-182  (Nov.  1980). 

Engine  condition  defined  by  oil  analysis,  C.  Salvesen,  SP584, 
pp.  183-189  (Nov.  1980). 

Engine  oil  evaluation  through  bench  testing,  S.  Hsu,  SP584, 
pp.  191-204  (Nov.  1980). 

Development  of  the  Array  thermal  oxidation  lube  oil  tester, 

M.  Valtierra  and  S.  Lestz,  SP584.  pp.  205-219  (Nov.  1980). 

Predictive  test  method  for  coking  and  fouling  tendency  of 
used  lubricating  oil,  G.  Steele,  D.  Brinkman,  and  M.  Whis- 
man,  SP584,  pp.  221-225  (Nov.  1980). 

Antioxidant  consumption  and  oxidative  degradation  of  lubri- 
cants, S.  Korcek,  L.  Mahoney,  M.  Johnson,  and  K.  Otto, 
SP584,  pp.  227-235  (Nov.  1980). 

Application  of  the  antioxidant  capacity  test  to  re-refined  and 
virgin  base  stock  oils,  R.  Rebbert,  SP584.  pp.  237-242  (Nov. 
1980). 

Pin-and-V-block  and  ring-and-block  bench  wear  tests  for 
engine  oil  evaluation,  L.  Ives  and  P.  Boyer,  SP584,  pp.  245-259 
(Nov.  1980). 

The  four-ball  wear  test  for  engine  oil  evaluation,  R.  Gates 
and  S.  Hsu,  SP584,  pp.  261-270  (Nov.  1980). 

Application  of  differential  scanning  calorimetry  to  the  char- 
acterization of  lube  oils,  J.  Walker  and  W.  Tsang,  SP584,  pp. 
271-284  (Nov.  1980). 

Evaluation  of  basestock  and  formulated  lubes  using  the  Penn 
State  microoxidation  test,  E.  Klaus,  V.  Krishnamachar,  and  H. 
Dang,  SP584,  pp.  285-294  (Nov.  1980). 

Determination  of  polycblorinated  biphenyls  in  waste  and  lu- 
bricating oils,  S.  Chesler,  W.  May,  P.  White,  R.  Parris,  and  F. 
Guenther,  SP584,  pp.  295-299  (Nov.  1980). 

Lubricant  factors  in  rolling  contact  fatigue,  C.  Rowe,  SP584, 
pp.  301-312  (Nov.  1980). 

The  relationship  between  viscometric  laboratory  meas- 
urements and  field  performance  and  service,  T.  Selby,  SP584, 
pp.  313-328  (Nov.  1980). 

System  health  monitoring  through  wear  particle  analysis,  P. 

Senholzi,  SP584.  pp.  329-338  (Nov.  1980). 

Mechanical  failures  and  lubrication  performance,  M.'  Peter- 
son, SP584.  pp.  339-343  (Nov.  1980). 

SP585.  Fire  and  life  safety  for  the  handicapped.  Reports  of  the 
Conference  on  Fire  Safety  for  the  Handicapped  held  at  the 
National  Bureau  of  Standards,  Nov.  26-29,  1979,  B.  M.  Levin, 
Ed.,  Nat.  Bur.  Stand  (U.S.).  Spec.  Publ  585.  154  pages  (July 
1980)  SNOO3-0O3-O221O-1. 

Key  words:  building  codes;  building  design;  building  fires; 
building  management;  egress;  emergencies;  escape;  evacua- 
tion; fire  alarm  systems;  fire  departments;  fire  safety;  handi- 
capped; life  safety;  refuge. 

On  November  26-29,  1979,  the  National  Bureau  of  Standards 
hosted  a  Conference  on  Fire  Safety  for  the  Handicapped  where 
80  experts  discussed  the  problems  of  the  handicapped  in  fire 
emergencies,  safety  procedures,  and  hardware  that  upgrades 
their  safety.  The  major  work  of  the  conference  was  conducted 
by  seven  panels  that  met  in  parallel:  overview,  alarm  systems, 
refuge,  egress,  self-protection,  management  actions,  and  emer- 
gency service  actions. 


62 


Six  workshops  were  held  in  preparation  for  the  conference 
during  August  and  September  1979  in  the  area  of  life  safety  for 
the  handicapped  in  emergencies.  The  workshops  were:  codes 
and  standards,  emergency  preparedness  planning,  building 
design,  education,  consumer  interests,  and  products.  Each  of  the 
13  panels  and  workshops  prepared  a  report  containing  back- 
ground information  and  the  recommendations  of  the  panels. 
This  document  contains  the  13  reports,  the  speeches  at  plenary 
sessions  and  supplementary  comments  by  some  of  the  partici- 
pants. 

SPS86.  Research  and  innovation  in  the  building  regulatory  proc- 
ess. Proceedings  of  the  Fourth  NBS/NCSBCS  Joint  Confer- 
ence held  in  St.  Louis,  MO,  on  Sept.  11,  1979,  in  conjunction 
with  the  Twelfth  Annual  Meeting  of  the  National  Conference 
of  States  on  Building  Codes  and  Standards  (NCSBCS),  Inc., 
S.  A.  Berry,  Ed.,  Nat.  Bur.  Stand.  (U.S.).  Spec.  Publ.  586,  261 
pages  (June  1980)  SN003-003-02212-8. 

Key  words:  building  code  enforcement;  buildings;  design; 
energy  conservation;  housing  codes;  regulatory  approaches. 

The  Proceedings  of  the  4th  Annual  NBS/NCSBCS  Joint 
Conference  on  Research  and  Innovation  in  the  Building  Regula- 
tory Process  contain  nineteen  technical  papers,  the  opening  re- 
marks and  Keynote  Address.  The  subject  matter  covered  in 
these  Proceedings  includes:  Issues  in  Building  Code  Enforce- 
ment; Legal,  Political  and  Educational  Aspects  of  Code  En- 
forcement; Studies  Dealing  with  Housing  Codes;  Energy  Con- 
servation and  the  Built  Environment;  Design  Considerations  and 
Their  Impact  on  Code  Enforcement;  and.  Innovative  Regula- 
tory Approaches  for  Metrication,  Insulation  Standards,  and  Cli- 
matic Conditions.  These  proceedings  include  the  following  papers 
(indented): 

Development  fee  schedule  survey,  D.  D.  Fontaine  and  D.  M. 
Coffey,  SP586.  pp.  13-16  (June  1980). 

Key  words:  affordable  housing;  development  fee;  planning 
cost;  Proposition  13. 

Criterion  for  the  thermal  insulation  quality  of  a  building,  J. 

Uyttenbroeck,  SP586.  pp.  19-31  (June  1980). 

Key  words:  heat  loss;  standard;  thermal  insulation;  U-value. 

In  an  effort  to  conserve  energy  in  Belgium,  the  Belgian 
Standardization  Institute  has  published  a  draft  of  a  pro- 
posed standard  for  thermal  insulation  of  a  building.  The 
concept  and  methodology  is  described  in  this  paper. 

The  global  thermal  insulation  value,  Um,  varies  as  a  func- 
tion of  the  ratio  of  volume  of  the  building  to  the  exposed 
area  of  the  building  (V/A).  The  relationships  are  simple 
and  the  implementation,  through  legislation  and  enforce- 
ment, is  relatively  straight-forward. 

A  report — Indiana  building  code  enforcement  survey  1979,  D. 

L.  Bills,  SP586,  pp.  33-42  (June  1980). 

Key  words:  building  departments;  building  inspection;  code 
administration;  Indiana  building  code  enforcement;  local 
government;  political  appointments;  survey  of  local  build- 
ing departments. 

This  survey  of  Indiana  cities,  towns,  and  counties  was 
undertaken  by  the  Division  of  Code  Enforcement  of  the 
Indiana  Administrative  Building  Council.  Its  purpose  was 
to  determine  the  status  and  effectiveness  of  local  building 
code  administration  and  enforcement  agencies.  Its  findings 
will  be  used  to  provide  guidance  and  priority  to  state  level 
programs  to  encourage  the  development  and  advancement 
of  local  building  regulatory  agencies,  which  is  a  statutory 
mission  of  the  Division. 

The  survey  measured  manpower  resources  and  produc- 
tivity; inspection  frequency;  building  permit  fees;  inspector 


training,  and  the  status  of  local  ordinances  pertaining  to 
adoption  of  the  statewide  building  code,  establishment  of 
building  departments,  and  regulation  of  unsafe  buildings. 

The  survey  results  depict  the  condition  of  statewide 
building  regulation  in  a  rural,  small  community  environ- 
ment with  traditional  political  influence  on  local  govern- 
mental operations  and  services. 

Legal  relations  and  considerations  for  code  officials  and 
design  professionals,  J.  R.  Groves,  Jr.,  SP586,  pp.  45-57  (June 
1980). 

Key  words:  appeals  process;  architect;  certification;  check- 
lists; code  official;  consultant;  engineer;  equivalent  life 
safety;  municipal  attorney;  product  endorsement;  profes- 
sional liability;  variances. 

In  the  last  several  years,  the  number  of  statutes,  ordin- 
ances, and  the  volume  of  case  law  affecting  architects  and 
engineers  has  increased  dramatically.  The  changing  legal 
responsibilities  of  architects  and  engineers  has  been  a  matter 
of  great  concern  to  individuals  in  those  professions.  Profes- 
sional liability  insurance,  negligence,  statutes  of  limitation, 
reasonable  care,  duty,  contract  relationships,  and  numerous 
other  subjects  have  moved  to  the  forefront  of  continuing 
education  efforts  for  registered  design  professionals.  During 
this  process,  code  officials  as  well  have  found  themselves 
increasingly  involved  with  sometimes  complex  legal  consid- 
erations. Code  officials,  in  particular,  have  moved  out  of 
the  shelter  of  freedom  from  liability  based  on  government 
immunity  into  a  legal  posture  in  some  ways  similar  to  that 
of  design  professionals.  This  has  been  intensified  by  the 
often  overlapping  relationship  between  registered  design 
professionals  and  code  officials  in  the  administration  of  a 
variety  of  codes. 

In  the  past,  programs  and  articles  on  this  subject  have 
often  taken  an  approach  of  admonishment  rather  than  edu- 
cation. Code  officials  and  design  professionals  have  been 
told  that  caution  and  self-protection  are  emerging  as  the 
basis  for  the  conduct  of  day-to-day  affairs.  This  concept  has 
been  further  supported  with  numerous  cases  and  incidents 
involving  property  damage,  personal  injury  or  death  and 
resulting  in  the  legal  determination  of  extremely  large  mon- 
etary judgments.  While  this  process  may  have  a  dramatic 
impact,  it  often  ignores  the  need  to  continue  a  normal 
professional  relationship  placing  basic  competency  as  the 
fundamental  principle  directing  those  concerned.  Certainly 
lawsuits  illustrating  a  variety  of  problems  confronting  both 
design  professionals  and  building  officials  will  continue. 
The  notion,  however,  the  judgment,  common  sense  and  risk 
can  or  should  be  eliminated  from  the  construction  and  code 
administration  process  is  in  practice  unrealistic.  The  legal 
education  of  parties  to  the  process  cannot  seek  to  eliminate 
every  possible  misfortune  which  could  befall  those  in- 
volved. To  attempt  to  do  so  would  cause  the  entire  process 
to  grind  to  a  halt. 

Based  on  the  premise  that  scare  tactics  are  not  the  appro- 
priate vehicle  for  the  legal  education  of  code  officials  and 
design  professionals,  this  paper  will  proceed  to  discuss  a 
number  of  current  legal  developments  of  interest  to  both. 
The  goal  will  be  to  help  in  establishing  prudent  but  sensible 
ways  of  discharging  professional  obligations  and  enforcing 
laws,  codes  and  ordinances  in  a  manageable  and  profession- 
al manner.  Inherent  in  the  process  will  be  the  translation  of 
basic  legal  concepts  into  workable  professional  practice 
techniques  and  procedures. 

The  effects  of  civil  service,  unions,  statutory  law  and  econom- 
ics on  systems  development  in  municipal  regulatory  agencies,  N. 

S.  Remmer,  SP586,  pp.  59-70  (June  1980). 

Key  words:  civil  service;  code  administration  agencies;  ide- 
alized system;  reorganization. 
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In  1973,  the  City  Council  of  Worcester,  Massachusetts 
voted  to  create  a  new  Department  of  Code  In<,pecy!cn 
which  would  incorporate  all  the  responsibilities  for  adiviiiiis- 
tration  and  enforcement  of  code  and  regulatory  acJi  :n 
the  City  in  one  Department  under  one  administrative  head. 

The  initial  concept  was  to  include  building  and  trade 
inspection,  construction  inspection,  zoning,  housing,  fire 
prevention,  weights  and  measures,  environmental  inspec- 
tion, subdivision,  license  board  and  license  commission  in- 
spections. 

The  plan  was  to  proceed  forward  in  three  phases:  1.  The 
immediate  incorporation  of  building,  zoning  and  housing 
responsibilities  into  the  new  department  from  the  depart- 
ment of  public  works  and  department  of  public  health, 
respectively.  2.  The  integration  of  administrative  processes 
for  the  building,  housing  and  zoning  responsibilities  and  the 
development  of  necessary  procedures  for  the  incorporation 
of  the  additional  functions  and  responsibilities.  3.  The  incor- 
poration of  the  additional  functions  and  responsibilities  over 
a  period  of  time  and  systematic  development  of  the  admin- 
istrative programs  for  integrating  the  functions. 

It  became  apparent  early  in  the  process  that  the  ability  to 
pass  home  rule  ordinances  had  no  relationship  with  the 
ability  to  implement  the  ordinance  due  to  union  consider- 
ations, civil  service  requirements  and  over-riding  statutory 
requirements.  The  attempted  implementation  of  an  idealized 
system  of  management  and  organization  required  many 
modifications  and  trade-offs  to  try  to  accommodate  the 
constraints  of  law,  budget  and  time  which  developed.  Even 
the  determination  of  the  sequence  of  many  of  the  steps 
became  a  crucial  factor  in  trying  to  organize  such  an  inte- 
grated regulatory  system. 

While  the  process  is  still  continuing,  the  lessons  already 
learned  about  the  limitations  imposed  on  the  creation  of  an 
idealized  system  are  important,  and  the  questions  for  the 
future  of  such  efforts,  especially  in  Massachusetts  and  states 
with  similar  situations  are  important  to  consider. 

Licensing  of  building  code  officials:  The  educational  require- 
ments, K.  Albert,  SP586,  pp.  71-83  (June  1980). 

Key  words:  building  codes;  building  inspectors;  code  en- 
forcement; course  development;  educational  requirements; 
inspection;  licensing;  testing;  training  code  officials. 

The  State  of  New  Jersey  has  recently  adopted  a 
statewide  body  of  regulations  known  as  the  "New  Jersey 
Uniform  Construction  Code."  The  code  is  designed  to 
achieve  innovation  and  economy  in  building  construction 
and  uniformity  of  standards  throughout  the  State. 

A  unique  set  of  standards  and  procedures  for  licensing 
code  enforcement  officials  has  been  established  along  with 
the  adoption  of  existing  recognized  standards  as  subcodes. 
The  first  part  of  this  paper  focuses  on  the  problems  associ- 
ated with  the  development  and  the  regulation  of  the  spe- 
cialized courses  for  building  inspectors  and  code  adminis- 
trators which  have  been  developed  and  implemented  to 
meet  the  educational  standards  established  by  the  code.  The 
broader  issues  of  licensing  code  officials  and  the  establish- 
ment of  educational  criteria  are  discussed. 

The  second  part  of  the  paper  proposes  a  model  program 
for  the  implementation  of  the  education  component  of  the 
certification  process. 

Housing  standards:  Objectives  and  agendas,  D.  L.  Schodek, 

SP586,  pp.  87-102  (June  1980). 

Key  words:  building  regulations;  housing  policies;  housing 
standards;  minimum  property  standards. 

Housing  standards  imply  a  set  of  values  and  objectives 
that  are  rarely  made  explicit.  In  addition  to  stated  goals  of 
health  and  safety,  standards  also  implement  certain  national 


policies  and  agendas  relating  to  social  planning.  The  nature 
of  these  objectives  and  their  influence  on  the  formulation  of 
housing  standards  form  the  subject  of  this  paper. 

The  paper  traces  the  general  development  of  national 
housing  policies  in  the  United  States  and  briefly  highlights 
those  in  other  countries.  It  is  argued  that  space  and  usabi- 
lity standards  promote  housing  types  responsive  only  to  a 
limited  set  of  biased  objectives  and  mitigate  against  the 
development  of  housing  responses  to  a  broader  range  of 
lifestyles,  cultural  values  and  climatic  conditions. 

Housing  standards:  Their  derivation  and  rationale,  U.  P. 
Gauchat,  SP586,  pp.  103-115  (June  1980). 

Key  words:  equivalency;  housing  standards;  minimum 
standards;  space  standards. 

The  quality  of  housing  is  mandated  by  minimum  stand- 
ards. The  standards  are  based  on  egalitarian  principles  and 
on  the  assumption  that  housing  anywhere  in  the  United 
States  would  meet  certain  norms.  Space  standards,  in  par- 
ticular, imply  social  planning  objectives  which  apply 
throughout  the  country  regardless  of  location,  climate,  or 
user  group.  These  standards,  perhaps  unwittingly,  promote 
the  notion  of  an  "American  House." 

Although  fair  in  the  sense  of  providing  equality,  the 
present  system  does  not  allow  an  adequate  range  of  re- 
sponses to  different  lifestyles  and  cultural  backgrounds.  It  is 
the  purpose  of  this  paper  to  propose  housing  solutions  that 
more  adequately  reflect  regional  characteristics  and  person- 
al predilections.  The  proposals  are  based  on  the  premise 
that  housing  standards  should  be  based  on  the  notion  of 
equivalency  rather  than  equality. 

This  paper  first  examines  the  key  determinants  of  quality 
in  housing;  then  analyzes  the  effects  of  current  property 
standards;  and  finally,  suggests  modifications  that  would 
render  housing  standards  more  responsive  and  flexible. 

Comparative  analysis  of  provisions  in  housing  codes  and  re- 
habilitation guides,  P.  W.  Cooke,  SP586.  pp.  117-133  (June 
1980). 

Key  words:  code  provisions;  comparison;  existing  buildings; 
housing  codes;  model  codes;  performance  levels;  regula- 
tions; rehabilitation. 

The  performance  levels  of  existing  buildings  generally  do 
not  comply  with  the  standards  for  safety  or  function  that 
are  required  of  new  buildings.  To  have  a  solid  base  for 
regulatory  authorities  and  others  to  use  in  establishing  mini- 
mum requirements  pertaining  to  life  safety  and  health  issues 
pertinent  to  the  reuse  of  existing  buildings  and  to  assure  an 
adequate  level  of  acceptance  in  terms  of  the  traditional 
intent  of  codes,  it  is  essential  to  have  a  good  understanding 
of  the  regulatory  provisions  for  codes  currently  in  place 
that  address  occupancy,  maintenance  and  rehabilitation. 

This  paper  highlights  some  of  the  more  explicit  compari- 
sons that  were  available  from  a  comprehensive  analysis  of 
the  content  of  seven  code  documents  that  relate  exclusively 
to  the  occupancy,  maintenance  or  rehabilitation  of  existing 
residential  buildings.  This  sampling  of  detailed  comparisons 
indicates  some  of  the  inconsistencies  among  code  docu- 
ments with  respect  to  uniformity  as  well  as  non-scientific 
approaches  taken  in  the  development  of  code  provisions. 

Problems  in  housing  code  enforcement:  A  focus  on  the 
budget,  C.  B.  Meeks,  SP586,  pp.  135-148  (June  1980). 

Key  words:  budgets;  economic  analysis;  enforcement;  hous- 
ing codes;  personnel. 

A  housing  code  is  one  option  available  to  communities 
concerned  with  maintenance  of  housing  quality.  Housing 
code  administrators  in  New  York  State  identified  lack  of 
financial  and  human  resources  as  two  key  problems  in  code 
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enforcement. 

Primary  attention  in  this  paper  is  given  to  analysis  of 
community  housing  code  budgets  which  varied  consider- 
ably among  communities. 

In  a  log-log  regression  equation,  the  size  of  per  capita 
housing  code  budgets  was  significantly  influenced  by  the 
number  of  housing  code  inspections  conducted,  the  percent 
of  revenues  obtained  from  property  taxes  and  the  percent 
of  owner  occupied  housing. 

Practitioners  can  compare  the  results  with  their  own 
situation. 

Development  and  evaluation  of  solar  standards  and  criteria, 

R.  D.  Dikkers,  SP586,  pp.  151-160  (June  1980). 

Key  words:  buildings;  cooling;  durability/reliability;  per- 
formance criteria;  safety;  solar  collectors;  solar  energy; 
standards;  thermal  performance. 

Many  organizations,  including  the  National  Bureau  of 
Standards  (NBS),  American  Society  of  Heating,  Refrigerat- 
ing and  Air-Conditioning  Engineers  and  the  American  So- 
ciety for  Testing  and  Materials,  have  been  very  active 
during  the  past  several  years  carrying  out  activities  relating 
to  the  development  of  standards  and  performance  criteria 
for  solar  heating  and  cooling  applications.  This  paper, 
which  describes  various  activities  and  accomplishments  to 
date  pertaining  to  the  development  and  evaluation  of  solar 
heating  and  cooling  standards  and  criteria,  updates  previous 
information  presented  by  the  author  at  the  First  NBS/ 
NCSBCS  Joint  Conference  held  in  1976. 

Thermal  mass  effects  in  log  homes,  W.  Magruder  and  S. 
Winter,  SP586.  pp.  161-179  (June  1980). 

Key  words:  BLAST;  effective  U-value;  heat  capacity;  log 
home;  mass  factor;  thermal  mass;  AR  effect. 

To  improve  thermal  standards  for  log  homes,  certain 
adjustment  factors  must  be  established  to  account  for  the 
effects  of  thermal  mass.  Alternative  definitions  for  these 
factors  are  presented  as  the  "mass  factor"  and  the  "AR 
effect."  These  factors  will  be  a  function  of  at  least  six 
parameters,  which  are  discussed  here  in  terms  of  their  rel- 
evance to  log  homes.  The  six  parameters  of  concern  are 
wall  mass,  wall  color,  location  of  mass,  air  infiltration, 
HVAC  set-point  schedule,  and  climate.  The  paper  con- 
cludes with  a  summary  of  the  results  of  a  BLAST  comput- 
er analysis  of  a  log  home  in  Des  Moines. 

Analysis  of  code  related  responses  from  the  solar  demonstra- 
tion program,  J.  Greenberg,  SP586.  pp.  181-185  (June  1980). 

Key  words:  building  code;  code  official;  demonstration  pro- 
gram; institutional  constraints;  solar  builder/developer; 
solar  energy. 

This  paper  is  based  on  a  report  prepared  jointly  for  the 
Department  of  Housing  and  Urban  Development  (HUD) 
and  the  Department  of  Energy  (DoE)  under  activities  car- 
ried out  by  the  National  Bureau  of  Standards  (NBS)  rela- 
tive to  the  Solar  Heating  and  Cooling  Demonstration  Pro- 
gram. The  report  documents  and  analyzes  building  regula- 
tory information  gathered  by  HUD  Contractor  personnel 
during  the  course  of  the  Solar  Residential  Demonstration 
Program — from  inception  of  the  program  (late  1975) 
through  September  30,  1978. 

Although  not  all  builders  and  local  code  officials  partici- 
pating in  the  demonstration  program  were  interviewed  for 
the  study,  the  total  number  of  participants  interviewed  was 
of  sufficient  size  to  postulate  trends  and  draw  reasonable 
conclusions  regarding  the  building  regulatory  aspects  of  the 
program.  The  report  concludes  that  existing  codes  do  not 
present  a  barrier  to  the  installation  and  acceptance  of  solar 
systems;  however,  code  officials  need  additional  training 


and  better  back-up  material  to  properly  evaluate  solar  sys- 
tems. 

This  paper  summarizes  and  presents  the  major  findings 
included  in  the  report. 

Contracting  for  value  management  during  design,  D.  E. 
Parker,  SP586,  pp.  189-196  (June  1980). 

Key  words:  economic  analysis;  life  cycle  cost;  value  man- 
agement; value  study. 

This  paper  describes  the  content  and  application  of  the 
General  Services  Administration  (GSA)  Value  Management 
(VM)  Program  requirements  incorporated  by  regulation  in 
all  architect-engineer  (A-E)  contracts. 

The  objective  of  this  VM  Program  is  to  control  the  cost 
of  construction  by  performing  VM  studies  at  various  points 
in  the  design  process  with  the  objective  of  recommending 
changes  to  design  work  in  progress. 

The  VM  process  requires  the  understanding  and  agree- 
ment of  two  parties — the  client  and  the  designer.  VM  study 
forces  the  enhancement  of  communication  between  these 
two  parties.  It  provides  the  freedom  to  challenge  codes, 
criteria,  needs,  desires,  and  specifications  in  a  professional 
atmosphere. 

Because  the  economic  measure  of  value  is  life  cycle  cost, 
the  program  controls  life  cycle  cost  as  well  as  initial  cost. 
Thus,  it  has  been  effective  in  reducing  maintenance  and 
energy  cost  in  addition  to  ensuring  the  project  budget  is 
met. 

Required  VM  service  design  contracts  can  be  expected  to 
provide  an  average  $10  return  for  every  dollar  invested  in 
cost  of  the  service. 

Building  recertification  and  Dade  County,  Florida,  R.  War- 
burton,  SP586,  pp.  197-203  (June  1980). 

Key  words:  architects;  codes;  earthquake;  engineers;  Flor- 
ida; inspection;  legislation;  recertification. 

One  of  the  major  problems  in  maintaining  environmental 
quality  is  the  need  for  continual  routine  monitoring  of  exist- 
ing private-sector  construction  to  ensure  structural  integrity 
over  time.  Dade  County,  Florida  has  an  operating  ordi- 
nance which  provides  a  model  deserving  significant  consid- 
eration in  this  regard,  so  that  extensive  loss  of  life  and 
property  can  be  minimized. 

On  May  21,  1975,  the  Dade  County,  Florida  Commission 
adopted  Ordinance  75-34,  providing  for  routine  examination 
by  private-sector  architects  and  engineers  of  structures  over 
40  years  old  (and  re-examination  at  10  year  intervals  there- 
after) to  verify  their  continued  eligibility  for  a  Certificate  of 
Occupancy.  The  ordinance  covers  all  private-sector  build- 
ings providing  facilities  for  over  10  persons  and  having 
over  2,000  sq.  ft.  of  floor  area,  except  for  1  and  2  family 
residential  structures. 

At  present,  about  6,000  buildings  have  felt  the  effects  of 
this  ordinance,  with  about  75%  receiving  immediate  recerti- 
fication and  about  10%  requiring  enforcement  measures. 
Buildings  are  currently  coming  under  the  ordinance  provi- 
sions at  the  rate  of  about  700  per  year. 

Evaluation  of  potential  generic  issues,  considering  the 
program  development  to  date,  indicates  no  serious  defects 
in  the  program  and  the  immense  benefits  to  the  public  from 
such  an  ordinance  covering  private-sector  buildings. 

In  fact,  the  Dade  County  Ordinance  presents  a  model 
worthy  of  national  attention  and  adoption  as  appropriate  as 
part  of  new  state/local  building  code  legislation  as  well  as 
through  revisions  to  professional  established  standards  and 
policies. 

Computer-aided  design  review:  Predicting  the  emergency 
egress  potential  of  proposed  buildings,  F.  I.  Stahl,  SP586,  pp. 
205-224  (June  1980). 


65 


Key  words:  building  codes;  building  fires;  computer-aided 
design;  computer  simulation;  fire  research;  human  perform- 
ance; modeling;  regulatory  process;  simulation. 

This  paper  discusses  the  potential  use  of  computer  simu- 
lation techniques  by  building  code  ofiicials,  as  tools  which 
aid  in  the  prediction  of  building  performance.  As  a  case  in 
point,  the  BFIRES  program  for  simulating  emergency 
egress  during  building  fires,  developed  at  NBS,  is  present- 
ed. The  program  is  described  from  the  user's  viewpoint, 
and  a  specific  example  of  its  application  in  assessing  build- 
ing design  is  treated. 

Metrication — An  opportunity  for  the  harmonization  of 
American  building  codes,  H.  J.  Milton,  SP586.  pp.  227-251 
(June  1980). 

Key  words:  building  codes;  conversion  strategies;  harmoni- 
zation; metrication;  metric  transition. 

The  merits  of  more  harmonious  building  codes  have  been 
debated  for  many  years,  receiving  support  from  profession- 
al groups,  manufacturers,  contractors,  and  other  sectors  of 
the  construction  community.  But  it  has  always  been  diffi- 
cult to  make  drastic  changes  to  the  status  quo,  although  the 
variety  of  building  and  associated  codes  has  been  narrowed 
gradually  by  the  model  codes  movement  and  regulatory 
activities  of  the  States. 

The  inevitable  change  to  metric  (SI)  units  of  measure- 
ment in  the  U.S.  construction  community,  proposed  for  the 
1980's,  will  pose  some  problems  as  well  as  a  unique  oppor- 
tunity for  harmonization  and  rationalization.  At  one  end  of 
the  spectrum,  unilateral  activity  by  the  private  model  code 
groups  and,  subsequently,  the  state  and  local  administering 
authorities,  could  lead  to  short-term  confusion  of  sizeable 
magnitude,  especially  if  further  divergency  in  measurement 
references  is  introduced.  Not  only  would  code  compliance 
be  complicated  for  professionals,  manufacturers  and  con- 
tractors, but  diversity  would  make  it  difficult  to  familiarize 
building  code  officials  and  inspectors  with  metric  usage  and 
application  in  plan  approval  and  site  inspection.  At  the 
other  extreme,  metrication  provides  a  once-only  opportuni- 
ty to  resolve  many  of  the  differences  in  code  formats, 
approaches,  and  required  acceptance  levels  at  the  same  time 
as  new  and  rationalized  metric  values  (hard  conversions) 
are  introduced.  Such  harmonization  would  make  it  possible 
to  develop  a  national  approach  to  metric  familiarization  and 
training  for  code  officials  by  means  of  explanatory  metric 
reference  manuals,  which  could  also  be  used  by  designers 
and  other  groups  to  ensure  maximum  compliance. 

There  are  a  number  of  possible  approaches  between  these 
extremes,  such  as  the  partial  harmonization  of  model  and 
State  building  codes  in  all  areas  of  national  significance, 
technologically  and  economically;  for  example,  in  the  pro- 
visions relating  to  energy  conservation,  fire  safety,  access 
and  egress,  structural  factors,  seismic  considerations,  etc. 

This  paper  discusses  the  issue  of  metrication  as  an  oppor- 
tunity to  take  a  positive  approach  to  building  code  harmo- 
nization, and  suggests  some  basic  guidelines  to  minimize 
problems  during  the  transitional  period.  It  deals  with  soft 
conversion  to  equivalent  values  and  hard  conversion  to 
metric  alternatives  which  would  no  longer  be  interchange- 
able. Practical  examples  are  used  to  illustrate  possibilities  of 
code  harmonization. 

Setting  formaldehyde  standards,  R.  L.  Meyer,  SP586,  pp. 
253-258  (June  1980). 

Key  words:  committee;  concentration;  department;  formal- 
dehyde; formaldehyde-based  chemicals;  formaldehyde  level; 
standards;  urea-formaldehyde  resins. 

Formaldehyde  is  utilized  in  the  manufacture  of  a  variety 
of  products.  The  most  significant  use  is  in  the  production  of 


phenolic,  melamine  and  urea  formaldehyde  resins.  It  is  also 
used  in  agriculture,  for  chemical  analysis,  concrete  and 
plaster,  cosmetics  and  deodorants,  disinfectants  and  fumi- 
gants,  dyes,  hydrocarbon  products,  for  leather  tanning, 
paper  manufacture,  photography,  rubber  production,  sol- 
vents and  plasticizers,  starch,  wood,  textiles,  and  embalming 
fluid.  It  is  also  a  byproduct  of  combustion  found  in  auto- 
motive exhaust  and  cigarette  smoke. 

There  are  an  increasing  number  of  complaints  received 
from  persons  residing  in  mobile  homes  caused  from  the 
emission  of  formaldehyde  vapor. 

The  department  is  developing  standards  for  formalde- 
hyde vapor. 

While  formaldehyde  standards  have  been  established  to 
protect  the  worker  from  formaldehyde  vapor,  no  standards 
have  been  set  for  formaldehyde  in  non-working  environ- 
ments. 

The  paper  will  deal  with  Wisconsin's  experience  in  devel- 
oping standards  for  formaldehyde  vapor. 

Snow — Wind — Ice,  its  changing  effect  on  building  construc- 
tion, C.  V.  Opdyke,  SP586.  pp.  259-270  (June  1980). 

Key  words:  building  collapse;  ice;  snow;  wind. 

The  impacts  of  the  effects  of  "Weather"  is  being  experi- 
enced across  the  nation  as  it  relates  to  the  destructive 
forces  of  snow,  wind  and  ice  on  building  construction. 

In  an  effort  to  deal  with  these  problems  individually  or 
collectively,  we  must  re-evaluate  all  of  our  engineering 
principles,  practices  and  theories  that  have  been  used 
through  the  years  and  have  been  accepted  as  gospel. 

This  paper  deals  with  new  and  innovative  design  princi- 
ples and  methods  of  construction  to  overcome,  wind  loads, 
snow  loads,  icing  conditions,  freeze-thaw  cycles,  ventilation 
problems,  roof  leaks  and  structural  failure.  It  also  covers 
new  types  of  roof  designs  and  how  to  deal  with  them. 

The  report  speaks  to  the  many  types  of  freezes,  the  wind 
pattern  effect,  the  snow  effect  and  the  general  combined 
effects  of  all  three. 

Finally,  the  paper  speaks  to  a  general  lack  of  accurate 
local  climatology  recording  on  a  uniform  basis. 

SP587.  Lighting  issues  in  the  1980's.  Summary  and  Proceedings 
of  a  Lighting  Roundtable  held  at  the  Sheraton  Center,  New 
York,  NY,  June  14-15,  1979,  A.  I.  Rubin,  Ed.,  Nat.  Bur. 
Stand.  (U.S.),  Spec.  Publ.  587.  175  pages  (July  1980)  SN003- 
003-02218-7. 

Key  words:  biological  effects  of  lighting;  energy  conserva- 
tion; illumination  levels;  lighting;  lighting  design;  lighting 
education;  lighting  research;  post-occupancy  evaluation; 
power  budget;  task  lighting;  visual  performance. 

The  Lighting  Roundtable  described  in  this  report  was  con- 
ducted to  foster  an  open  discussion  of  the  goals,  issues,  and 
responsibilities  of  the  lighting  community.  It  was  not  a  problem- 
solving  session,  but  rather  a  time  to  examine  the  long-term 
aspirations  and  objectives  of  lighting  and  barriers  that  may  stand 
in  the  way  of  achieving  them.  Eight  major  issues  were  ad- 
dressed by  nine  panelists  and  a  number  of  invited  auditors.  The 
issues  are  as  follows:  1.  The  Public  Image  of  the  Lighting 
Community;  2.  U.S.  Role  in  the  Worldwide  Lighting  Communi- 
ty; 3.  Factors  Affecting  Human  Activities  in  the  Built  Environ- 
ment; 4.  Effect  of  Lighting  on  Environmental  Quality;  5.  Effects 
of  Barriers;  6.  Establishment  of  Illuminance  Levels;  7.  Integra- 
tion of  Subsystems;  and  8.  Professional  Development  and  Light- 
ing Education. 

The  present  publication  consists  of  two  parts;  (1)  A  summary 
of  the  proceedings  and  (2)  a  complete  transcript. 

SP588.  Critical  materials  and  fabrication  issues  for  pressure  ves- 
sels, piping,  pumps,  and  valves.  Preview  of  an  ASME  SYM- 
POSIUM Co-Sponsored  by  the  National  Bureau  of  Standards, 
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held  at  the  St.  Francis  Hotel,  San  Francisco,  CA,  Aug.  14-15, 
1980,  J.  T.  Fong,  R.  C.  Dobbyn,  and  L.  Mordfin,  Eds.,  Nat. 
Bur.  Stand.  (U.S.).  Spec.  Publ.  588,  112  pages  (June  1980) 
SNOO3-0O3-O2215-2. 

Key  words:  ASME  Boiler  Code;  data;  fabrication;  failure 
analysis;  fatigue;  fracture;  materials  science;  nondestructive 
evaluation;  piping;  pressure  vessels;  product  liability;  pumps 
and  valves;  standards;  statistical  modeling;  welding. 

As  part  of  its  centennial  observances  in  August  1980,  the 
American  Society  of  Mechanical  Engineers  (ASME)  will  co- 
sponsor  with  the  National  Bureau  of  Standards  and  others  a 
unique  symposium  entitled  "Critical  Issues."  Through  an  inten- 
sive two-year  series  of  debates,  meetings,  presentations,  and 
reviews,  a  total  of  twelve  issues  on  the  materials  and  fabrication 
aspects  of  technical  problems  in  the  pressure  vessels  and  piping 
industry  were  identified  for  discussion  at  the  August  1980  meet- 
ing. The  twelve  issues  are:  (1)  The  role  of  engineering  judgment 
and  the  computer  in  the  management  of  material  property  data; 
(2)  Curve-fitting  vs.  modeling  for  formulating  design  rules;  (3) 
New  material  property  data:  Terminal  vs.  incremental  tests;  (4) 
Variability  of  data:  Standards  for  applications;  (5)  On-line  moni- 
toring of  critical  components  to  improve  reliability;  (6)  Upgrad- 
ing welders'  skill  and  educational  level:  How  and  why;  (7) 
Reliability  of  nondestructive  evaluation;  (8)  Characterization  of 
the  subjective  component  of  inservice  data;  (9)  Should  there  be 
a  methodolgy  for  failure  analysis?  (10)  Accelerated  development 
of  a  more  rational  basis  for  nonlinear  fracture  mechanics;  (11) 
Safety  factors  in  Fatigue  Design:  Arbitrary  or  Rational?  (12) 
The  ASME  Code  and  product  liability:  Should  compliance 
create  a  rebuttable  presumption  of  proper  design?  This  report 
contains  extended  abstracts  of  the  twelve  issue  papers  and  sum- 
maries of  reviewers'  comments  for  distribution  to  all  symposium 
pre-registrants  to  stimulate  and  guide  an  orderly  debate  at  the 
August  1980  meeting.  These  proceedings  include  the  following 
papers  (indented): 

The  role  of  engineering  judgment  and  the  computer  in  the 
management  of  material  property  data,  A.  O.  Schaefer  and  P. 
M.  Brister,  SP588,  pp.  9-14  (June  1980). 

Curve-fitting  vs.  modeling  for  formulating  design  rules,  S.  Y. 
Zamrik,  SP588.  pp.  17-20  (June  1980). 

New  material  property  data:  Terminal  vs.  incremental  tests, 

E.  P.  Esztergar,  SP588  pp.  23-28  (June  1980). 

Variability  of  Data:  Standards  for  applications,  R.  W.  Swin- 
deman,  SP588,  pp.  31-36  (June  1980). 

On-line  monitoring  of  critical  components  to  improve  reliabil- 
ity, G.  R.  Egan,  SP588  pp.  43-46  (June  1980). 

Upgrading  welders*  skill  and  educational  level:  How  and  why, 

W.  P.  Webb,  SP588,  pp.  49-52  (June  1980). 

Reliability  of  nondestructive  evaluation,  L.  Mordfin,  SP588, 
pp.  55-59  (June  1980). 

Characterization  of  the  subjective  component  of  inservice 
data,  B.  M.  Tashjian,  SP588.  pp.  63-67  (June  1980). 

Should  there  be  a  methodology  for  failure  analysis?,  R.  Rob- 
erts, SP588.  pp.  75-78  (June  1980). 

Accelerated  development  of  a  more  rational  basis  for  nonlin- 
ear fracture  mechanics,  M.  F.  Kanninen,  SP588,  pp.  81-85 
(June  1980). 

Safety  factors  in  fatigue  design:  Arbitrary  or  rational?,  J.  T. 

Fong  and  J.  H.  Smith,  SP588.  pp.  89-94  (June  1980). 

The  ASME  code  and  product  liability:  Should  compliance 
create  a  rebuttable  presumption  of  proper  design?,  M.  S.  Selt- 


zer, SP588,  pp.  97-100  (June  1980). 

SPS90.  The  technological  importance  of  accurate  thermophysical 
property  information.  Proceedings  of  a  Session  of  the  Winter 
Annual  Meeting  of  the  American  Society  of  Mechanical  En- 
gineers held  in  New  York,  NY,  December  6,  1979,  J.  V. 
Sengers  and  M.  Klein,  Eds.,  Nat.  Bur  Stand.  (U.S.),  Spec. 
Publ.  590,  56  pages  (Oct.  1980)  SN0O3-OO3-02244-6. 

Key  words:  aeroscience;  data  accuracy;  design;  geothermal; 
process;  thermodynamics;  transport  properties. 

These  papers  were  presented  at  a  meeting  of  the  American 
Society  of  Mechanical  Engineers.  The  meeting  session  ad- 
dressed the  role  of  the  accuracy  of  thermophysical  properties 
data  in  a  number  of  applications  areas.  The  areas  covered  in- 
cluded aerospace  sciences  where  such  data  have  played  a  cen- 
tral role  for  a  number  of  years,  geosciences  where  first  steps  are 
being  taken  toward  using  accuracy  in  describing  systems  in 
terms  of  thermophysical  properties.  Also  included  were  a  dis- 
cussion of  the  economic  value  of  accuracy  in  the  chemical 
process  industry,  a  description  of  the  role  of  data  centers,  and  a 
description  of  several  high  quality  data  compilations.  An  exam- 
ple of  a  specific  problem  in  the  design  of  a  heat  exchanger  for 
geothermal  applications  was  also  presented  with  the  design  un- 
certainties produced  by  data  in  accuracies  illustrated.  These  pro- 
ceedings include  the  following  papers  (indented): 

The  role  of  data  accuracy  in  application  of  thermophysics:  An 
introduction  and  overview,  M.  Klein,  SP590,  pp.  1-9  (Oct. 
1980). 

Present  and  future  sources  of  fluid  property  data,  N.  A. 

Olien,  SP590,  pp.  11-17  (Oct.  1980). 

The  influence  of  thermophysical  properties  on  the  design  and 
sizing  of  geothermal  power  plant  components,  H.  E.  Khalifa 
and  J.  Kestin,  SP590.  pp.  18-25  (Oct.  1980). 

Thermophysical  properties  of  rocks:  A  perspective  on  data 
needs,  sources,  and  accuracy,  H.  P.  Stephens  and  S.  Sinnock, 
SP590.  pp.  27-32  (Oct.  1980). 

Thermophysical  property  data:  Who  needs  them?,  R.  C.  Hen- 
dricks, SP590,  pp.  33-41  (Oct.  1980). 

Problems  and  procedures  in  providing  values  of  thermophysi- 
cal properties  of  fluids,  P.  E.  Liley,  SP590,  pp.  43-53  (Oct. 
1980). 

SP591.  Testing  laboratory  performance:  Evaluation  and  accredita- 
tion. Proceedings  of  a  National  Conference  held  at  the  Na- 
tional Bureau  of  Standards,  Gaithersburg,  MD,  Sept.  25-26, 
1979,  G.  A.  Berman,  Ed.,  Nat.  Bur.  Stand  (U.S.),  Spec.  Publ. 
591,  179  pages  (Aug.  1980)  SNO03-0O3-02229-2. 

Key  words:  accreditation;  audit  certification;  laboratory  ac- 
creditation; laboratory  performance  evaluation;  quality  con- 
trol; testing  laboratories. 

Proceedings  of  a  National  Conference  on  Testing  Laboratory 
Performance:  Evaluation  and  Accreditation  held  at  the  National 
Bureau  of  Standards  on  September  25-26,  1979.  Twenty-nine 
papers  address  various  techniques  for  evaluating  the  perform- 
ance of  testing  laboratories,  quality  control  aspects  of  the  testing 
function,  existing  and  proposed  accreditation  programs  and  sys- 
tems, and  international  coordination.  These  proceedings  include 
the  following  papers  (indented): 

User  experiences  with  laboratory  accreditation,  J.  E.  French, 
SP591.  pp.  3-5  (Aug.  1980). 

Key  words:  accreditation;  certification;  colleges;  confi- 
dence; criteria;  evaluation;  hospitals;  inspectors;  marketing; 
qualification;  re-examination;  technicians. 
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Laboratory  accreditation  serves  a  two-fold  purpose  in  the 
marketplace.  This  relatively  new  technical  function  can 
provide  increased  confidence  in  the  capability  and  reliabil- 
ity of  testing  laboratories  by  customers  of  their  services. 
The  function  can  also  serve  as  a  marketing  tool  for  labora- 
tory managers.  In  this  sense  there  is  an  analogy  with  prod- 
uct certification.  Although  laboratory  accreditation  may 
eventually  become  a  leveling  force,  much  as  accreditation 
of  hospitals  and  academic  departments  within  colleges  has 
become,  the  enterprising  laboratory  manager  should  not 
regard  accreditation  as  a  least  common  denominator  activi- 
ty at  this  time.  Experience  of  testing  laboratories  in  several 
disciplines  where  accreditation  has  been  available  or  re- 
quired are  reviewed.  Long  range  roles  for  the  accrediting 
function  are  discussed. 

Laboratory  accreditation — State-of-the-art  in  1979,  J.  W. 

Locke,  SP591,  pp.  6-10  (Aug.  1980). 

Key  words:  laboratory  accreditation;  state-of-the-art  in 
1979. 

Laboratory  accreditation  systems  which  formally  deter- 
mine and  recognize  that  a  laboratory  has  the  capability  to 
carry  out  specific  tests  or  types  of  tests  are  increasing  both 
in  number  and  in  the  number  of  laboratories  examined  and 
accredited.  The  need  for  such  systems  can  be  traced  to  the 
growing  need  for  laboratory  testing  in  general.  These  sys- 
tems are  being  developed  normally  to  facilitate  both  nation- 
al and  international  trade.  Fifty-six  laboratory  accreditation 
systems  were  recently  examined  in  a  Department  of  Com- 
merce study.  Only  2  of  the  systems  existed  in  1947.  By  1970 
the  number  had  grown  to  33,  and  by  1978  the  number  was 
56  with  a  significant  portion  of  this  increase  occuring  in 
1977  and  1978.  Over  5,500  laboratories  are  formally  recog- 
nized by  these  systems  and,  since  many  of  the  systems  are 
new,  this  number  should  increase  substantially  in  the  80's. 
There  is  also  a  growing  interest  in  the  international  recog- 
nition of  national  accreditation  systems.  Public  and  private 
sector  coordination  to  promote  acceptance  of  accreditation 
criteria  and  consolidation  of  accreditation  systems  is  a 
growing  need. 

Generic  standard  basis  for  laboratory  accreditation,  H.  E. 

Schock,  Jr.,  SP591,  pp.  11-14  (Aug.  1980). 

Key  words:  accreditation  systems;  certification;  evaluation 
of  inspection  organizations;  evaluation  of  testing  organiza- 
tions; inspection  standards;  laboratory  accreditation;  labora- 
tory evaluation;  regulatory  liability;  test  standards;  volun- 
tary consensus  standards. 

The  paper  provides  an  overview  of  generic  criteria  for 
laboratory  capability  evaluation.  The  new  American  Na- 
tional Standard,  ANSI/ASTM  E  548-79,  Standard  Practice 
for  Use  in  the  Evaluation  of  Testing  and  Inspection  Agen- 
cies, is  reviewed.  It  provides  generic  criteria  for  evaluation 
of  an  agency  for  intended  purpose,  agency  organization, 
human  resources,  material  resources,  and  quality  systems. 
New  work  is  also  reviewed  relating  to  generic  criteria 
development  for  accreditation  systems  and  accreditors.  Ex- 
amples are  provided  of  voluntary  standards  for  specific 
disciplines  and  product  areas.  Discussion  is  provided  of 
work  in  similar  national  and  international  areas,  including 
mandatory  use.  Additional  opportunities  are  given  of  ap- 
propriate survey  and  audit  techniques  for  use  in  evaluation 
and  accreditation. 

Laboratory  performance  evaluation  services  of  the  U.S.  Na- 
tional Bureau  of  Standards,  J.  O.  Bryson,  B.  C.  Belanger,  and 
R.  K.  Kirby,  SP591.  pp.  15-22  (Aug.  1980). 

Key  words:  calibrations;  collaborative  reference  programs; 
laboratory  performance;  measurement  assurance;  measure- 


ment evaluation  technology;  measurement  services;  physical 
standards;  proficiency  testing;  standard  reference  materials; 
testing;  traceability. 

This  paper  describes  the  principal  services  provided  by 
the  U.S.  National  Bureau  of  Standards  that  allow  laborato- 
ries to  assess  and  maintain  at  a  high  level  the  quality  of 
their  measurements.  The  NBS  programs  described  in  some 
detail  in  this  paper  include:  Standard  Reference  Materials, 
Calibration  Services,  Measurement  Assurance  Program 
Services,  and  Collaborative  Reference  Programs.  The  paper 
deals  with  the  basic  aims  and  objectives  of  these  services.  A 
brief  description  of  each  service  is  provided,  along  with 
indications  of  how  these  services  have  improved  the  per- 
formance of  laboratories.  Also  discussed  are  general  con- 
cepts regarding  the  assurance  of  measurement  accuracy  and 
compatibility  among  laboratories  on  a  national  and/or  inter- 
national scale. 

The  measuring  process  and  laboratory  evaluation,  T.  W. 

Lashof,  SP591.  pp.  25-30  (Aug.  1980). 

Key  words:  collaborative  reference  program,  test  method; 
interlaboratory  testing;  laboratory  evaluation;  linear  model; 
measuring  process;  proficiency  testing;  Youden  two-sample 
analysis. 

Graphical  review  of  the  theory  of  the  measuring  process. 
In  view  of  the  theory,  what  should  be  examined  in  the 
evaluation  of  laboratories?  What  might  questionnaires  and 
inspection  reveal?  How  good  are  various  types  of  proficien- 
cy tests? 

Inter-laboratory  round  robins  for  determination  of  routine 
precision  of  methods,  C.  A.  Bicking,  SP591,  pp.  31-40  (Aug. 
1980). 

Key  words:  accuracy;  between-laboratory  precision;  com- 
ponents of  variance;  duplicity;  ideal  conditions;  measure- 
ment process;  omnifariousness;  precision;  round  robin;  rou- 
tine conditions;  variance  model;  within-laboratory  precision. 

Attention  is  directed  to  the  importance  of  determining 
precision  of  test  methods  under  routing  conditions  of  use. 
Comparisons  of  precision  values  obtained  under  very  limit- 
ed conditions  have  a  very  narrow  range  of  usefulness.  Such 
"ideal"  precision  values  lead  to  incorrect  use  of  "checking 
limits"  in  attempts  to  control  performance  of  operators  and 
of  laboratories  and  of  statistically  invalid  rules  for  retesting, 
rejection  of  results,  and  initiation  of  third-party  referee  test- 
ing. Measures  of  precision  under  routine  conditions,  both 
within-laboratory  and  between-laboratories,  are  necessary 
to  identify  the  contribution  of  the  test  method  to  the  total 
variability  of  measurement  in  research,  manufacturing,  and 
in  exchange  of  materials  and  goods  in  commerce. 

Laboratory  evaluation  techniques — U.S.  Army  calibration 
program,  C.  B.  Coulter,  SP591.  pp.  41-44  (Aug.  1980). 

Key  words:  audit;  calibration;  calibration  laboratory;  certifi- 
cation; evaluation;  inspection. 

The  U.S.  Army  utilizes  three  principal  techniques  in  the 
evaluation  of  its  calibration  laboratories:  Technical  Mea- 
surement Audits,  Technical  Inspections  and  Certification  of 
Technicians.  Each  major  calibration  laboratory  is  subject  to 
each  of  the  above  techniques  or  a  combination  thereof 
contingent  upon  its  mission  and  location  within  the  Depart- 
ment of  Army  logistical  complex.  Each  of  the  techniques  is 
administered  or  managed  by  the  U.S.  Army  Metrology  and 
Calibration  Center  (USAMCC)  at  Redstone  Arsenal,  Ala- 
bama. 

Technical  Measurement  Audits  are  objective  in  nature 
while  Technical  Inspections  and  Certification  of  Techni- 
cians rely  heavily  on  subjective  considerations.  The  combi- 
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nation  establishes  a  comprehensive  quality  assurance  pro- 
gram for  calibration. 

The  value  of  split  sample  programs  for  contractual  accept- 
ance of  in-house  laboratory  procedures,  R.  A.  Mullins,  SP591, 
pp.  45-49  (Aug.  1980). 

Key  words:  heterogeneous;  in-house;  laboratory;  prepara- 
tion; riffle;  sample;  standards. 

Because  coal  is  heterogeneous,  special  procedures  are 
necessary  for  the  determination  of  the  quality.  Commercial- 
ly, the  amount  of  coal  to  be  sampled  in  a  year  for  a 
contract  may  be  a  million  tons.  Both  the  seller  and  the 
buyer  need  a  proven  system  for  contractual  acceptance  of 
the  determined  quality.  The  necessity  for  including  both  the 
automatic  sampler  and  the  laboratory  in  such  a  system  is 
discussed  and  the  resulting  split  sample  program  is  shown 
to  be  a  natural  development.  The  program  serves  the  pri- 
mary purpose  of  determining  the  quality  but  it  also  serves 
as  a  continuous  evaluating  system  of  the  in-house  labora- 
tory procedures. 

Summary  of  evaluations  of  clinical  laboratories  participating 
in  the  Center  for  Disease  Control  evaluation  program,  L.  C. 
Lamotte,  Jr.,  5^597,  pp.  53-62  (Aug.  1980). 

Key  words:  checklist;  CLIA  '67;  Clinical  Laboratories  Im- 
provement Act  of  1967;  clinical  laboratory  evaluation;  eval- 
uation, internal  quality  control;  evaluation,  performance; 
evaluation,  qualifications  of  laboratory  personnel;  improve- 
ment; proficiency  testing. 

During  the  period  from  1969  to  1979,  the  Center  for 
Disease  Control  has  provided  for  the  evaluation  of  about 
1,000  interstate  clinical  laboratories  for  licensure  purposes, 
and  has  provided  a  performance  evaluation  program  to  an 
additional  1,700  clinical  laboratories  that  were  not  required 
to  participate  by  the  CLIA  '67  law.  Licensed  laboratories 
are  required  to  use  personnel  who  meet  personnel  stand- 
ards, to  meet  applicable  standards  for  internal  quality  con- 
trol of  tests,  and  to  perform  satisfactorily  in  various  profi- 
ciency testing  programs.  In  most  cases  the  personnel  and 
internal  quality  control  were  not  evaluated  for  nonlicensed 
participants.  A  review  of  the  data  suggests  that  some  labo- 
ratories meet  or  exceed  most  of  the  standards,  but  that  a 
disturbing  number  of  laboratories  do  not.  The  demonstra- 
tion of  specific  poor  performance  is  often  a  sufficient  stimu- 
lus to  improvement;  in  some  cases  regulatory  authority 
seems  necessary  to  bring  about  improvement.  This  paper 
will  provide  data  based  on  the  CDC  program. 

Evaluation  and  approval  of  laboratories  in  Connecticut — Im- 
portance of  voluntary  standards,  J.  S.  Tucker,  SP591,  pp.  63-66 
(Aug.  1980). 

Key  words:  clinical  laboratories;  cost  effectiveness;  environ- 
mental laboratories;  licensure;  performance  evaluation;  phy- 
sician's office  laboratories;  proficiency  testing;  public 
health;  recombinant  DNA;  registration  and  approval;  vol- 
untary standards. 

The  Laboratory  Division  of  the  Connecticut  Department 
of  Health  Services  is  responsible  for  licensure,  registration, 
performance  evaluation  and  approval  of  hospital,  independ- 
ent clinical,  water,  waste  water,  food,  dairy,  air  and  a 
variety  of  other  laboratories  which  perform  tests  of  public 
health  significance.  Of  the  almost  400  facilities,  more  than 
three-quarters  of  these  participate  in  proficiency  testing  and 
are  inspected  yearly. 

The  philosophy  of  performance  evaluation  and  approval 
in  Connecticut  has  evolved  from  one  of  complete  authority 
and  control  by  the  state  to  one  which  is  based  increasingly 
upon  cost  effectiveness,  consistency,  enforceability  and  par- 
ticipant input.  Dependence  on  voluntary  standards  now  ex- 


tends from  granting  equivalence  for  inspections  conducted 
by  qualified  professional  groups  to  accepting  proficiency 
testing  results  from  well  conceived  programs.  Most  success 
in  acceptance  of  equivalent  programs  has  been  attained 
with  clinical  laboratories  and  least  progress  has  been  made 
with  environmental  laboratories.  This  difference  probably  is 
attributable  to  the  newness  of  environmental  as  opposed  to 
clinical  laboratory  legislation  and  the  availability  of  accept- 
able programs. 

Using  the  evaluation  and  approval  of  recombinant  DNA 
laboratories  in  Connecticut  as  an  example,  the  advantages 
of  using  existing  regulations  and  voluntary  standards  are 
discussed  as  a  model  of  efficiency. 

The  laboratory  accreditation  program  of  the  American  Indus- 
trial Hygiene  Association,  F.  I.  Grander,  SP591,  pp.  67-70 
(Aug.  1980). 

Key  words:  accreditation;  accreditation  committee;  Ameri- 
can Industrial  Hygiene  Association;  coordinator;  industrial 
hygiene  laboratories;  laboratory;  PAT;  performance;  per- 
sonnel; proficient;  quality  control;  reaccreditation;  site  visit. 

The  accreditation  program  for  laboratories  will  be  de- 
scribed along  with  the  program  to  assist  accredited  labora- 
tories to  maintain  their  accreditation  through  continued 
demonstration  of  competence  and  performance.  An  Indus- 
trial Hygiene  Laboratory  is  a  laboratory  that  analyzes  sam- 
ples taken  to  assist  in  the  recognition,  evaluation  and  con- 
trol of  the  workplace  environment.  The  factors  which  are 
used  to  determine  whether  a  laboratory  qualifies  for  ac- 
creditation as  an  industrial  hygiene  laboratory  will  be  de- 
scribed in  detail.  Such  factors  include  personnel  qualifica- 
tions, quality  control  and  proficiency  testing,  facilities,  rec- 
ordkeeping, analyses  performed,  safety  and  analytical  pro- 
cedures. A  description  of  the  accreditation  process  will  be 
provided  along  with  steps  that  are  taken  to  assist  laborato- 
ries not  maintaining  acceptable  standards  of  performance. 
The  role  of  the  coordinator,  the  site  visitor,  the  accredita- 
tion committee  and  the  AIHA  Board  of  Directors  will  be 
outlined  and  possible  changes  in  the  program  will  be  dis- 
cussed. The  effectiveness  of  the  program  in  improving  in- 
dustrial hygiene  laboratories  will  be  reviewed. 

College  of  American  Pathologists  Inspection  and  Accredita- 
tion Program,  F.  Ryan,  SP591  pp.  71-74  (Aug.  1980). 

Key  words:  accreditation;  College  of  American  Patholo- 
gists; criteria;  inspection;  inspector's  manual;  pathology; 
proficiency  testing;  standards. 

The  College  of  American  Pathologists  Inspection  and 
Accreditation  Program  is  a  professional,  voluntary,  peer- 
review  program  of  laboratory  improvement.  The  standards 
are  developed  by  a  Commission  of  volunteer  pathologists 
and  the  program  is  operated  by  this  Commission,  with 
support  from  the  College's  central  office  and  computer 
center.  Biennial  inspections  are  conducted  by  volunteer  pa- 
thologists. Each  pathologist  is  assisted  by  a  team  of  his 
choosing,  representative  of  the  size  and  complexity  of  the 
laboratory  to  be  inspected.  The  standards  include  require- 
ments on  quality  control,  safety,  environment,  instrument 
maintenance  and  personnel.  An  inspection  checklist  is  used 
to  assure  that  all  areas  are  examined.  Proficiency  testing  is  a 
prerequisite  and  results  are  an  integral  part  of  the  accredita- 
tion decision.  Emphasis  is  placed  on  the  educational  aspects 
of  the  program.  CAP  accreditation  is  accepted  by  the  Joint 
Commission  on  Accreditation  of  Hospitals,  the  Center  for 
Disease  Control,  and  some  states.  Accreditation  by  CAP 
assures  the  physician  and  patient  that  test  results  are  reli- 
able. 

Laboratory  accreditation  for  toxicology  facilities,  H.  W. 

Hays,  SP591,  pp.  75-76  (Aug.  1980). 
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Key  words:  accreditation;  certification  criteria;  evaluation; 
toxicology  laboratories. 

Certification  of  toxicologists  and  accreditation  cf  toxic.  ;- 
ogy  laboratories  have  been  the  subject  of  concern  to  the 
Society  of  Toxicology  since  1973.  Numerous  committees 
have  studied  the  problem  and  all  came  to  the  conclusion 
that  such  programs  would  greatly  enhance  the  science  of 
toxicology.  This  paper  describes  certification  and  accredita- 
tion programs  for  toxicologists  and  toxicology  laboratories. 

Laboratory  performance  evaluation  and  accreditation — It's 
all  in  the  implementation,  W.  J.  Smith  and  G.  T.  Castino, 
SP591.  pp.  79-84  (Aug.  1980). 

Key  words:  countercheck  reference  tests;  critical  control 
features;  feedback;  implementation;  inspections;  laboratory 
accreditation;  laboratory  performance  evaluation;  noncom- 
pliance; proficiency. 

Based  on  many  years  of  experience  in  the  development  of 
product  evaluation  information  under  Federal,  State  and 
local  Codes  and  Standards  and  related  in-house  studies  of 
associated  accreditation  programs,  the  critical  features  of 
these  programs  have  been  identified  in  terms  of  the  degree 
to  which  they  are  likely  to  achieve  their  objectives.  Most 
accreditation  programs  place  heavy  emphasis  on  written 
documentation  of  conformance  to  established  criteria  and 
in-house  quality  assurance  programs,  stressing  test  equip- 
ment calibration  and  maintenance,  with  limited  attention  to 
the  critical  control  features  and  measures  of  the  extent  of 
in-house  implementation.  A  review  of  the  critical  features 
of  laboratory  accreditation  programs  indicates  that  these 
programs  must  include:  (1)  "hands-on"  proficiency  of  per- 
sonnel, (2)  feedback  mechanisms  for  program  improvement, 
(3)  procedures-in-case-of  non-compliance  and/or  errors,  (4) 
random  unannounced  inspections  of  test  facilities  and  (5) 
independent  countercheck  reference  testing.  Accreditation 
programs  lacking  in  one  or  more  of  these  critical  features 
can  drift  to  a  "least  common  denominator"  modus  operandi 
and  fall  short  of  original  objectives. 

Laboratory  accreditation  by  disciplines,  R.  J.  Amorosi, 
SP591.  pp.  85-87  (Aug.  1980). 

Key  words:  classes  of  tests;  directory  of  accredited  labora- 
tories; discipline;  laboratory  accreditation. 

In  Laboratory  Accreditation  Programs  by  Discipline — 
the  laboratories  are  accredited  for  performance  of  groups  of 
tests  or  specific  tests  within  a  discipline  of  testing.  Individu- 
al laboratories  may  be  accredited  in  more  than  one  disci- 
pline and  for  one  or  more  classes  within  each  discipline. 
The  evaluation  process  for  discipline  accreditation  covers 
the  technical  and  ethical  competence  of  the  personnel,  and 
the  equipment  and  quality  control  procedures  for  the  disci- 
pline/groups of  tests  that  are  enumerated  in  the  laboratory's 
application  for  accreditation. 

Accreditation  program  for  Canadian  testing  organizations,  R. 

E.  MacNintch,  SP591,  pp.  88-91  (Aug.  1980). 

Key  words:  accreditation;  Canada;  laboratories;  standards; 
Standards  Council  of  Canada;  testing. 

The  paper  briefly  describes  the  constitution,  role  and 
responsibilities  of  the  Standards  Council  of  Canada,  which 
is  the  accrediting  authority  for  the  national  voluntary  ac- 
creditation program  for  testing  organizations  in  Canada.  It 
also  touches  on  the  composition  of  the  National  Standards 
System  (NSS),  a  federation  of  independent  autonomous  or- 
ganizations working  towards  the  further  development  and 
improvement  of  voluntary  standardization  in  the  national 
interest.  This  system,  which  is  under  the  aegis  of  the  Stand- 
ards Council,  will  include  accredited  testing  organizations 


as  one  component. 

The  document,  "Criteria  and  Procedures  for  Accredita- 
tion of  Testing  Organizations"  (CAN-P-4)  was  approved 
and  published  by  Council  in  1978.  A  limited  (pilot)  accredi- 
tation program  is  being  conducted  this  year  (1979)  in  order 
to  evaluate  implementation  procedures  and  estimate  costs 
for  a  national  program.  It  is  hoped  that  this  limited  pro- 
gram will  provide  sufficient  information  for  Council  to 
make  decisions  in  1980  concerning  a  national  program. 

Economic  effect  of  laboratory  accreditation,  D.  Krashes, 
SP591.  pp.  92-96  (Aug.  1980), 

Key  words:  accreditation;  costs;  economic;  prices;  testing. 

A  fear  of  some  commercial  laboratory  owners  about  na- 
tional accreditation  is  that  laboratories  remaining  unaccre- 
dited will  be  able  to  charge  lower  prices  and,  thus,  garner 
the  majority  of  the  testing  business.  This  study  determined 
average  prices  for  tensile  tests  of  metals,  relative  amounts 
of  these  tensile  tests  performed  in  "well-accredited"  and 
"poorly-accredited"  laboratories;  and  determined  the  effect 
of  being  accredited,  under  today's  systems  of  accreditation, 
on  the  quantities  of  tensile  testing  business  obtained  by 
commercial  laboratories.  In  geographic  regions  where  being 
"accredited"  is  recognized  as  important  by  a  major  segment 
of  manufacturing  industry,  most  of  the  tensile  testing,  re- 
gardless of  price,  is  performed  in  "well-accredited"  labora- 
tories. In  geographic  regions  where  no  strong  segment  of 
consuming  industry  requires  "accreditation,"  most  of  the 
tensile  testing  is  done  in  laboratories  "poorly  accredited" 
by  today's  systems.  Thus,  if  the  consuming  industry  recog- 
nizes the  value  of  accreditation,  there  will  be  an  economic 
advantage  for  accredited  laboratories:  they  will  be  able  to 
charge  more  and  also  may  gain  more  testing  business.  In 
regions  where  no  strong  segment  of  industry  recognizes  the 
value  of  accreditation,  accredited  laboratories  will  suffer 
economically.  The  economic  effect  of  any  proposed  labora- 
tory accreditation  program  should  be  studied  prior  to  initi- 
ating the  program. 

The  role  of  the  quality  control  manual  in  the  inspection  and 
testing  laboratory,  R.  J.  Wening,  SP591,  pp.  99-103  (Aug. 
1980). 

Key  words:  calibration;  equipment;  evaluation;  laboratory; 
manual;  personnel;  quality  assurance;  quality  control;  sys- 
tems. 

An  indispensable  tool  for  every  testing  laboratory  is  an 
adequate  quality  control  manual.  Such  a  document  is  a 
cornerstone  of  the  laboratory's  credibility  and  an  important 
ingredient  in  its  assessment  for  accreditation. 

Several  years  ago,  the  American  Council  of  Independent 
Laboratories  (ACIL),  an  organization  with  a  long  history 
of  interest  in  laboratory  accreditation,  made  a  significant 
contribution  in  this  area.  ACIL  commissioned  its  Labora- 
tory Accreditation  Committee  to  develop  a  guidebook  on 
laboratory  quality  control.  The  committee's  product  was 
published  by  ACIL  in  1976;  its  title  is  "Manual  of  Practice: 
Quality  Control  System:  Requirements  for  a  Testing  and 
Inspection  Laboratory." 

In  this  paper,  ACIL  will  review  the  development  of  the 
manual  and  its  contents.  Included  in  it  are  sections  on 
Organization;  Operational  Procedures;  Personnel;  Equip- 
ment and  Calibration;  Reference  Samples;  Recommended 
Personnel  Basic  Requirements;  Inventory  of  Standards  and 
Equipment  Requiring  Calibration;  and  Sources  of  Refer- 
ence Samples. 

The  paper  will  also  assess  the  impact  of  this  manual  on 
the  laboratory  community.  Samples  of  adaptations  of  the 
manual's  guidelines  by  individual  laboratories  in  various 
disciplines  will  be  presented.  Also,  reference  to  the  manual 
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by  other  bodies,  such  as  Government  agencies,  will  be 
discussed. 

Finally,  the  paper  will  estimate  the  importance  of  quality 
control  manuals  and  programs  in  the  day-to-day  operation 
of  a  laboratory  and  in  relation  to  the  broader  issues  of 
evaluating  and  accrediting  testing  laboratories. 

Laboratory  quality  program  requirements,  T.  A.  Ratliff,  Jr., 
SP591,  pp.  104-108  (Aug.  1980). 

Key  words:  accuracy;  control  chart;  control  limits;  correc- 
tive action;  data  validation;  precision;  proficiency  analytical 
testing;  quality  control;  statistical  quality  control. 

The  need  for  quality  control  of  laboratory  results  was 
identified  early  by  The  National  Institute  for  Occupational 
Safety  and  Health  when  a  great  disparity  of  analytical  re- 
sults was  noted  among  14  industrial  hygiene  laboratories. 
The  result  was  a  four  pronged  attempt  to  improve  perform- 
ance: 1)  An  educational  program  was  developed;  2)  An 
interlaboratory  proficiency  program,  PAT,  was  started;  3) 
A  laboratory  quality  control  manual  and  a  standard  for 
laboratory  control  were  developed;  4)  A  laboratory  ac- 
creditation program  was  developed  by  AIHA  under  con- 
tract. 

The  Environmental  Protection  Agency,  the  Occupational 
Safety  and  Health  Administration,  the  Food  and  Drug  Ad- 
ministration, the  American  Society  for  Testing  Materials 
and  others  have  described  similar  programs  in  various 
standards  and  regulations.  Finally  the  American  National 
Standards  Institute  (ANSI)  Z-1  Committee  on  Quality  As- 
surance and  its  Systems  and  Procedures  Sub-Committee 
have  agreed  that  there  is  a  need  for  a  generic  Quality 
Control  Standard  for  laboratories  which  will  differ  from  a 
manufacturing  quality  control  standard.  A  laboratory  qual- 
ity control  standard  is  being  drafted  by  a  writing  committee 
under  the  aegis  of  the  Biomedical  Division  of  the  American 
Society  for  Quality  Control. 

Quality  control  procedures  in  a  laboratory — Testing  cement 
for  compressive  strength,  R.  D.  Gaynor  and  R.  C.  Meininger, 
SP591  pp.  109-123  (Aug.  1980). 

Key  words:  cement  and  concrete  reference  laboratory; 
cement  and  concrete  testing;  compressive  strength;  control 
charts;  in-house  quality  control;  quality  control  system. 

This  paper  describes  an  in-house  quality  control  system 
used  by  the  Joint  Research  Laboratory  (JRL)  of  the  Na- 
tional Ready  Mixed  Concrete  Association  and  the  National 
Sand  and  Gravel  Association  (NRMCA-NSGA).  The 
system  is  used  to  control  the  quality  of  the  results  of  com- 
pressive strength  tests  of  portland  or  blended  cements  by 
ASTM  Method  C109  but  can  also  be  used  for  other  physi- 
cal and  chemical  tests  of  cement  and  concrete. 

Standard  thermal  performance  testing  procedures,  J.  D. 

Verschoor,  SP591,  pp.  124-130  (Aug.  1980). 

Key  words:  laboratory  test  procedures;  quality  assurance 
lab  test;  standard  test  methods;  thermal  performance  test. 

Formal  standardized  procedures  for  thermal  performance 
tests  were  established  at  the  Johns-Manville  R&D  Center  as 
part  of  a  program  to  assure  reliability  of  test  data.  A 
number  of  requirements  had  to  be  met  by  the  procedures. 
While  the  tests  are  based  on  ASTM  and  other  similar 
recognized  standard  methods,  the  procedures  had  to  be 
sufficiently  detailed  to  insure  consistently  reliable  results  by 
all  operators,  some  of  whom  may  not  have  had  long-term 
experience  in  thermal  testing.  Likewise,  the  procedures  has 
to  cover  a  wide  variety  of  types  and  forms  of  materials,  test 
equipment  and  temperature  ranges.  A  complicating  factor 
was  the  inter-relation  between  general  lab  procedures  appli- 
cable to  all  activities,  procedures  for  checking  general  pur- 


pose equipment  and  specific  thermal  test  equipment,  ther- 
mal test  methods,  and  test  specimen  preparation  procedures 
for  specific  types  of  materials. 

This  paper  describes  the  formats  for  a  series  of  formal 
cross-referenced  standardized  procedures  for  thermal  per- 
formance tests.  The  paper  also  details  some  of  our  experi- 
ences in  preparing  and  implementing  these  test  procedures. 

Laboratory  performance  evaluation — A  new  look  at  quality 
assurance  in  the  testing  laboratory,  D.  J.  McClain,  SP591,  pp. 
131-134  (Aug.  1980). 

Key  words:  consumer  awareness  and  legality;  customer  and 
laboratory  responsibilities;  Institute  of  Electrical  and  Elec- 
tronic Engineers  Specifications;  laboratory  capabilities;  lab- 
oratory performance  evaluation;  manufacturers  response  to 
laws  and  consumers;  pretest  quality  planning. 

Safety  and  liability  laws,  consumer  awareness  and  Feder- 
al laws  governing  test  requirements  necessary  to  qualify  a 
component  for  use  in  Nuclear  reactors  has  caused  a  new 
look  at  laboratory  performance.  The  independent  labora- 
tory is  preferred  by  legal  departments  since  it  avoids  the 
connotation  of  conflict  of  interest  in  any  litigation  which 
might  result  if  a  component  fails.  Quality  Assurance  organi- 
zations have  revised  their  methods  of  audits  and  approach 
to  the  control  requirements  needed  by  independent  test 
laboratories.  This  reexamination  has  shown  that  in  many 
cases  laboratory  performance  has  not  been  what  the  labora- 
tory customer  expected.  This  paper  presents  not  only  the 
requirements  for  nuclear  qualification  but  assesses  those 
performance  standards  currently  found  in  test  laboratories. 
Further  and  most  important,  it  presents  several  solutions  to 
the  problems.  These  are  solutions  that  have  been  used  suc- 
cessfully. They  require,  as  most  human  endeavors,  under- 
standing and  cooperation  as  well  as  acceptance  of  certain 
responsibilities  on  both  the  laboratory  and  the  laboratory 
customer. 

A  measurement  assurance  program — Thermometer  calibra- 
tion, G.  T.  Furukawa  and  W.  R.  Bigge,  SP591  pp.  137-145 
(Aug.  1980). 

Key  words:  calibration;  check  thermometers;  fixed  points; 
International  Practical  Temperature  Scale  of  1968;  measure- 
ment assurance  program;  platinum  resistance  thermometer; 
reference  thermometer;  thermometer. 

The  platinum  resistance  thermometer  (SPRT),  calibrated 
in  accordance  with  the  specifications  of  the  International 
Practical  Temperature  Scale  of  1968  (IPTS-68),  is  the  inter- 
national standard  for  temperature  measurement  in  the  range 
13.81  K  (-259.34''C)  to  903.89  K  (630.74°C)  to  which  the 
United  States  subscribes.  Such  SPRT's  are  used  to  calibrate 
other  SPRT's,  "industrial  resistance  thermometers,"  or 
other  types  of  thermometers,  or  used  directly  where  highly 
accurate  temperature  measurement  is  desired.  There  are 
many  laboratories  in  the  United  States  that  calibrate 
SPRT's  and  other  resistance  thermometers  at  various  levels 
of  accuracy.  A  measurement  assurance  program  (MAP)  on 
the  calibration  of  SPRT's  has  been  developed  at  the  Na- 
tional Bureau  of  Standards.  In  the  program,  three  pre- 
calibrated  SPRT's  are  shipped  to  a  participating  laboratory 
for  calibration.  Upon  return,  the  SPRT's  are  recalibrated  at 
the  NBS  and  shipped  to  the  next  laboratory.  The  two  NBS 
calibrations  (before  and  after)  are  compared  with  those  of 
the  participant.  This  paper  describes  the  results  of  the  MAP 
measurements  on  the  SPRT's. 

The  certification  of  building  products  in  the  United  States,  L. 

H.  Breden  and  L.  K.  Snell,  SP591,  pp.  146-155  (Aug.  1980). 

Key  words:  building  products;  certification;  laboratory  ac- 
creditation. 
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Based  on  a  survey  of  certification  for  building  products 
United  States,  HUD  has  developed  qualifications  and  pro- 
cedures for  administrators  in  carrying  out  certification  pro- 
grams. In  addition,  a  glossary  of  terms,  used  in  the  HUD 
Certification  of  Building  Products  Program,  has  been  devel- 
oped. In  the  United  States,  manufacturers  provide  certifica- 
tion of  a  product  to  a  particular  standard  while  administra- 
tors provide  a  validation  of  the  manufacturer's  certification. 
Several  examples  of  certifications  will  be  discussed.  As  an 
adjunct  to  certification,  HUD  and  specific  program  admin- 
istrators, have  developed  basic  criteria  to  be  used  by  admin- 
istrators in  approving  laboratories.  An  example  of  the  use 
of  these  criteria  in  the  carpet  program  will  be  extensively 
discussed.  It  is  anticipated  that  a  NVLAP  for  the  testing  of 
carpet  will  be  developed.  Finally,  HUD's  view  on  adminis- 
trators, building  products,  future  certification  and  labora- 
tory accreditation  programs  in  the  United  States  and  inter- 
national certification  will  be  presented. 

Licensing  programs  for  Held  technicians  and  concrete  labora- 
tories in  Massachusetts,  G.  H.  Brattin  and  C.  G.  Hanafin, 
SP591.  pp.  156-163  (Aug.  1980). 

Key  words:  accreditation;  concrete  testing  laboratories; 
field  concrete  licensing;  prequalifying  agency;  testing 
agency. 

The  state-wide  licensing  of  field  concrete  technicians  and 
concrete  testing  laboratories  has  been  in  effect  in  Massachu- 
setts since  January,  1975.  As  of  this  date  there  are  twenty 
licensed  concrete  testing  laboratories  and  approximately 
1250  licensed  field  concrete  technicians.  Prequalifying  agen- 
cies were  designated  by  the  State  Building  Code  Commis- 
sion to  insure  a  proper  mechanism  to  license  technicians 
and  laboratories.  Proven  test  methods,  procedures,  and 
standards  were  adopted,  wherever  possible,  to  give  the 
programs  credence  and  to  ease  their  implementation.  The 
need,  development,  operation,  rules  and  regulations,  and 
evaluation  of  the  programs  are  set  forth. 

The  crime  laboratory  accreditation  program  of  the  American 
Society  of  Crime  Laboratory  Directors  (ASCLD),  A.  Longh- 
etti,  SP591.  pp.  164-168  (Aug.  1980). 

Key  words:  accreditation;  American  Society  of  Crime  Lab- 
oratory Directors  (ASCLD);  certification;  management;  on- 
site  visit;  personnel  qualifications;  physical  evidence;  profi- 
ciency testing;  standards. 

The  American  Society  of  Crime  Laboratory  Directors 
(ASCLD)  has  formulated  a  crime  laboratory  accreditation 
program  with  the  following  objectives:  1)  to  improve  the 
quality  of  laboratory  services  provided  to  the  criminal  jus- 
tice system,  2)  to  offer  to  the  general  public  and  to  users  of 
laboratory  services  a  means  of  identifying  throughout  the 
nation  those  laboratory  facilities  which  satisfy  accreditation 
criteria,  3)  to  develop  and  maintain  criteria  which  can  be 
used  by  a  laboratory  to  assess  its  level  of  performance  and 
strengthen  its  operation,  and  4)  to  provide  an  independent, 
impartial  and  objective  system  by  which  laboratory  facili- 
ties can  benefit  from  a  total  organizational  review. 

A  significant  part  of  the  program  is  the  Standards 
Manual,  which  identifies  the  principles  and  standards,  dis- 
cusses them  and  lists  evaluation  criteria  for  each  of  the 
following  areas:  1)  laboratory  management  and  operation, 
2)  personnel  qualifications,  3)  procedures  and  instruments/ 
equipment,  and  4)  physical  plant  and  security. 

A  pilot  program  is  currently  under  way  to  test  the  on-site 
evaluation  aspect  of  the  accreditation  program.  Four  crime 
laboratories  of  varying  size,  geographic  location,  and  orga- 
nizational placement  have  volunteered  to  serve  as  "test 
sites"  for  this  phase  of  the  program. 

Certified  laboratory  performance  evaluation,  H.  J.  Barth, 


SP591.  pp.  169-170  (Aug.  1980). 

Key  words:  accuracy  and  precision  of  the  checking  author- 
ity; laboratory  procedures;  reliability  of  the  sample  collec- 
tion; tools  for  laboratory  evaluation. 

The  USDA-FSQS-Science  Certified  Laboratory  Program 
commenced  in  late  1962  in  response  to  the  meat  food  indus- 
try for  more  rapid  analytical  results  on  official  samples. 
Initially,  non-government  Chemistry  laboratories  that  re- 
quested certification  and  that  met  our  requirements  were 
certified  for  moisture,  protein,  and  salt  determinations.  In 
1969,  with  the  advent  of  the  cooked  sausage  regulations, 
the  Certified  Laboratory  Program  was  extended  to  cover 
fat  determinations  in  addition  to  the  previously  mentioned 
determinations. 

Presently,  the  Certified  Laboratory  performance  evalua- 
tion is  an  ongoing  program.  Analytical  results  are  com- 
pared between  the  Certified  Laboratories  and  the  USDA 
Laboratories.  These  analyses  are  monitored  using  computer 
generated  reports.  Each  USDA  Certified  Laboratory  Re- 
viewer is  responsible  for  verifying  these  reports  for  accura- 
cy and  following  up  on  unacceptable  analytical  variations. 
In  addition,  the  Certified  Laboratory  Reviewer  makes  an 
unannounced  on-site  review  of  each  Certified  Laboratory 
per  year.  Review  reports  contain  information  regarding  all 
aspects  of  the  Certified  Laboratory's  analytical  operation 
and  include  recommendations  for  necessary  corrective 
action  including  decertification  if  necessary. 

Proposed  U.S.  position  paper  for  the  Third  International 
Conference  on  Recognition  of  National  Programs  for  Accredit- 
ing Testing  Laboratories  (ILAC)  Sydney,  Australia,  October 
22-26,  1979,  SP591.  pp.  173-178  (Aug.  1980). 

Key  words:  definitions;  directory  of  accreditation  systems; 
international;  laboratory  accreditation;  legal  constraints. 

The  Third  International  Conference  on  Recognition  of 
National  Programs  for  Accrediting  Testing  Laboratories 
(ILAC/79)  will  be  held  in  Sydney,  Australia,  October  22- 
26,  1979.  ILAC  is  an  informal  assemblage  of  nations  and 
international  organizations  whose  objective  is  to  examine 
ways  in  which  accredited  laboratories  in  each  country 
could  be  internationally  recognized.  The  primary  work  of 
ILAC/79  was  performed  by  three  Task  Forces  which  have: 
(1)  analyzed  legal  problems  raised  by  the  recognition  of 
nationally  recognized  laboratory  accreditation  systems;  (2) 
drafted  an  international  directory  of  organizations  which 
operate  accreditation  systems;  and  (3)  developed  a  descrip- 
tion of  the  needs,  objectives,  and  effects  and  consequences 
of  laboratory  accreditation  and  prepared  a  list  of  basic 
terms  and  definitions.  The  Task  Force  reports  are  summa- 
rized in  this  position  paper;  proposed  U.S.  positions  with 
respect  to  these  Task  Force  reports  are  also  included.  The 
preconference  briefing  is  being  held  as  part  of  this  national 
conference  to  inform  all  interested  parties  about  the  content 
of  ILAC/79  deliberations  and  to  receive  comments  and 
suggestions  from  the  participants  with  respect  to  the  posi- 
tion the  U.S.  should  take  at  ILAC/79. 

SPS92.  An  investigation  of  the  Miyagi-ken-oki,  Japan,  earthquake 
of  June  12,  1978,  B.  R.  Ellingwood,  Ed.,  Nat.  Bur.  Stand. 
(U.S.),  Spec.  Publ.  592,  232  pages  (Oct.  1980)  SN003-003- 
02257-8. 

Key  words:  bridges;  buildings;  dikes;  earthquakes;  foreign 
engineering;  geology;  highways;  housing;  landslides;  lique- 
faction; power  plants;  railroads;  rock  slides;  seismicity; 
structural  engineering. 

On  June  12,  1978,  a  destructive  earthquake  with  Richter  mag- 
nitude of  7.4  occurred  off  the  east  coast  of  Miyagi  Perfecture, 
Japan.  Preliminary  estimates  by  the  National  Land  Agency  of 
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Japan  indicated  that  the  earthquake  caused  an  equivalent  of 
$800  milhon  in  total  damage.  There  is  a  cooperative  agreement 
between  the  Governments  of  the  United  States  and  Japan 
termed  the  U.S.-Japan  Program  in  Natural  Resources  (UJNR). 
Following  the  earthquake,  it  was  arranged  through  UJNR  that 
teams  of  U.S.  structural  engineers  and  geologists  would  visit 
Miyagi  Prefecture  and  inspect  the  damage  caused  by  the  earth- 
quake. This  report  assembles  the  information  and  collective  ex- 
periences of  the  investigation  team  so  as  to  describe  the  earth- 
quake and  document  its  effects.  Field  investigations  conducted 
by  geologists  and  structural  engineers  are  described  in  detail  and 
some  of  the  implications  for  seismic  resistant  design  and  con- 
struction of  structures  in  the  United  States  are  also  discussed. 

SP594.  Nuclear  cross  sections  for  technology.  Proceedings  of  the 
International  Conference  on  Nuclear  Cross  Sections  for  Tech- 
nology, held  at  the  University  of  Tennessee,  Knoxville,  TN, 
Oct.  22-26,  1979,  J.  L.  Fowler,  C.  H.  Johnson,  and  C.  D. 
Bowman,  Eds.,  Nat.  Bur.  Stand.  (U.S.),  Spec.  Publ.  594.  1056 
pages  (Sept.  1980)  SN003-003-02237-3. 

Key  words:  biomedical;  conference;  fission;  fusion;  nuclear 
cross  sections;  reactors;  standards;  technology. 

These  proceedings  are  the  compilation  of  203  papers  present- 
ed at  the  International  Conference  on  Nuclear  Cross  Sections 
for  Technology  held  at  the  University  of  Tennessee,  Knoxville, 
October  22-26,  1979.  Invited  papers  reviewed  nuclear  data  needs 
for  standard  fission  reactors,  alternate  fuel  cycles,  fusion  reac- 
tors, biomedical  applications,  and  applications  in  industry,  as 
well  as  integral  experiments,  cross  section  measurements,  cross 
section  standards,  and  cross  section  evaluations.  There  were  165 
contributed  papers  on  these  subjects  with  some  emphasis  on 
cross  section  measurement  techniques  and  evaluation  of  cross 
section  data.  These  proceedings  include  the  following  papers  (in- 
dented): 

Nuclear  data  needs  for  LWR  applications,  O.  Ozer,  SP594, 
pp.  1-5  (Sept.  1980). 

Key  words:  benchmark  analysis;  ENDF/B-V;  fuel  cycle 
sensitivities;  LWR  data  needs. 

LWR's  have  been  successfully  built  and  operated  with 
the  use  of  methods  and  data  libraries  adjusted  on  the  basis 
of  realistic  benchmark  experiments.  As  part  of  an  effort  to 
develop  an  accurate  standard  data  base  that  could  be  used 
to  upgrade  design  methods,  EPRI  has  participated  in  the 
development  of  the  ENDF/B  library.  Sensitivity  studies 
and  benchmark  analyses  were  carried  out  to  determine  data 
types  that  are  important  for  the  calculation  of  various 
LWR  parameters  and  to  determine  problem  areas  associat- 
ed with  the  use  of  ENDF/B  data  in  LWR  calculations. 
Discrepancies  between  calculations  and  measurements  in- 
volving captures  in  ^^'U  and  plutonium  critical  systems  are 
identified  as  source  for  concern. 

Nuclear  data  needs  for  plutonium  breeders,  P.  Hammer, 
SP594,  pp.  6-17  (Sept.  1980). 

Key  words:  fast  breeders;  nuclear  data. 

This  paper  aims  at  summarizing  the  present  major  nucle- 
ar data  needs  for  fast  breeders.  The  corresponding  require- 
ments are  deduced  from  the  target  accuracies  which  are 
associated  to  the  design,  operation  and  safety  related  pa- 
rameters. Due  to  the  fact  that  these  target  accuracies  may 
somewhat  change  from  one  country  to  another  the  require- 
ments quoted  here  must  be  considered  more  as  the  present 
order  of  magnitudes  than  as  precise  figures. 

The  maximum  admissible  uncertainties  which  are  asked 
presently  for  the  nuclear  data  are  due  in  particular  to;  the 
necessity  of  reducing  the  supplementary  investment  costs 
which  result  from  the  security  margins  taken  by  the  design- 
ers to  take  into  account  the  present  neutronic  uncertainties; 


the  necessity  of  improving  the  optimization  studies  devoted 
to  the  future  commercial  fast  breeders:  these  studies  involve 
the  comparison  of  neutronics  performances  of  new  con- 
cepts, such  as  the  heterogeneous  core  concept,  to  the  classi- 
cal one. 

Nuclear  data  needs  for  the  analysis  of  generation  and  burn-up 
of  actinide  isotopes  in  nuclear  reactors,  H.  KUsters,  SP594,  pp. 
18-24  (Sept.  1980). 

Key  words:  actinide  generation  chain;  actinides  cross  sec- 
tions; fast  critical  experiments;  fast  reactors;  L.W.  reactors. 

A  reliable  prediction  of  the  in-pile  and  out-of-pile  charac- 
teristics of  nuclear  fuel  is  one  of  the  objectives  of  present- 
day  reactor  physics  investigations.  From  the  nuclear  data 
point  of  view,  the  cross-sections  of  the  dominating  actinide 
isotopes  as  '^^\S,  and  "'Pu,  have  been  investigated 

over  the  energy  range  of  interest  for  more  than  two  dec- 
ades. Especially  the  fast  reactor  development  was  accompa- 
nied by  cross-section  measurements  in  many  laboratories. 
Even  today  the  nuclear  data  do  not  match  the  accuracy 
requirements  of  fast  reactor  designers,  so  that  many  labora- 
tories still  adjust  their  data  files  to  a  large  variety  of  inte- 
gral experiments.  In  1975  a  first  international  specialists' 
meeting  showed  large  discrepancies  in  nuclear  data  and 
corresponding  group  constants  for  nearly  all  of  the  second- 
ary actinide  isotopes  (all  other  actinide  nuclides  except  the 
main  isotopes  of  U  and  Pu).  Though  the  accuracy  require- 
ments for  these  secondary  isotopes  are  not  as  stringent  as 
those  for  the  main  nuclides,  improvements  were  clearly 
necessary.  The  usual  tests  of  nuclear  data  in  critical  or 
subcritical  zero  power  facilities  is  concentrated  on  the  start- 
up conditions  of  a  power  reactor.  The  change  in  isotopic 
concentration  of  the  fuel  during  burn-up,  especially  the 
build-up  of  secondary  actinides  usually  is  checked  by  post 
irradiation  examination  of  spent  fuel.  Unfortunately,  the 
information  from  these  experiments  is  often  regarded  as 
commercial,  A  large  effort  has  been  spent  on  nuclear  data 
measurements  and  evaluations  especially  for  the  cross-sec- 
tions of  the  secondary  actinide  isotopes  in  the  seventies.  At 
many  conferences  the  status  and  the  needs  for  further  im- 
provement have  been  described.  In  May  1978,  on  a  sympo- 
sium on  nuclear  data  problems  in  thermal  reactor  applica- 
tion, an  already  satisfactory  accuracy  of  most  of  the  cross- 
sections,  important  for  in-pile  and  out-of-pile  investigations 
in  thermal  reactors,  has  been  reported.  At  Harwell  in  Sep- 
tember 1978,  a  broad  review  of  the  nuclear  data  status  for 
reactor  applications  has  been  given.  For  instance,  in  Ref  3 
the  nuclear  data  needs  for  the  analysis  of  the  out-of-pile 
stages  of  various  nuclear  fuel  cycles  have  been  discussed. 
From  that  discussion  it  transpired  that  further  improvement 
of  nuclear  data  with  respect  to  their  status  in  1978  was  very 
unlikely  to  reduce  any  of  the  technical  difficulties  in  fuel 
handling.  Proper  updating  of  the  data,  used  in  the  various 
laboratories,  has  been  required.  At  Brookhaven  in  Novem- 
ber 1978,  at  Cadarache  in  May  1979  the  status  of  the  cross- 
sections  of  the  secondary  actinides  has  been  summarized. 
Additional  information  can  be  obtained  from  the  Interna- 
tional Conference  on  fast  reactor  physics  in  Aix-en-Pro- 
vence  in  September  1979.  Admittedly,  only  little  new  infor- 
mation can  be  reported  in  this  paper.  It  will  concentrate  on 
the  check  of  actinide  nuclear  data  with  special  emphasis  on 
the  secondary  actinide  isotopes  in  LWRs  and  FBRs.  Fur- 
ther needs  for  nuclear  data  improvements  will  be  deduced 
from  these  tests. 

Fission  product  decay  heat  for  thermal  reactors,  J.  K.  Dick- 
ens, SP594,  pp.  25-33  (Sept.  1980). 

Key  words:  decay  heat;  fission  beta  energy;  fission  gamma 
energy. 

In  the  past  five  years  there  have  been  new  experimental 
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programs  to  measure  decay  heat  (i.e.,  time  dependent  beta- 
plus  gamma-ray  energy  release  rates  from  the  decay  of 
fission  products)  following  thermal-neutron  fission  of  ^^^J, 
239pu,  and  2'"Pu  for  times  after  fission  between  1  and  ~  10^ 
sec.  Experimental  results  from  the  ORNL  program  stress 
the  very  short  times  following  fission,  particularly  in  the 
first  few  hundred  sec.  Complementing  the  experimental 
effort,  computer  codes  have  been  developed  for  the  compu- 
tation of  decay  heat  by  summation  of  calculated  individual 
energies  released  by  each  one  of  the  fission  products.  By 
suitably  combining  the  results  of  the  summation  calculations 
with  the  recent  experimental  results,  a  new  Decay  Heat 
Standard  has  been  developed  for  application  to  safety  anal- 
ysis of  operations  of  light  water  reactors.  The  new  standard 
indicates  somewhat  smaller  energy  release  rates  than  those 
being  used  at  present,  and  the  overall  uncertainties  assigned 
to  the  new  standard  are  much  smaller  than  those  being  used 
at  present. 

Neutron  total  cross  sections  of  hydrogen,  carbon,  oxygen  and 
iron  from  500  keV  to  60  MeV,  D.  C.  Larson,  J.  A.  Harvey, 
and  N.  W.  Hill,  SP594.  pp.  34-38  (Sept.  1980). 

Key  words:  carbon;  hydrogen;  iron;  neutrons;  oxygen;  total 
cross  sections;  0.5-60  MeV. 

The  neutron  total  cross  sections  for  hydrogen,  carbon, 
oxygen,  and  iron  have  been  measured  from  0.5  to  60  MeV 
using  the  Oak  Ridge  Electron  Linear  Accelerator 
(ORELA)  as  the  source  of  neutrons.  The  flight  path  was  80 
m,  and  the  repetition  rate  was  1000  sec"\  with  a  burst 
width  of  10  ns.  The  resulting  cross  sections  are  graphically 
compared  with  ENDF/B-V  evaluations  up  to  20  MeV,  and 
with  selected  data  from  20-60  MeV. 

Elastic  scattering  of  14.8  MeV  neutrons  from  deuterons,  K. 

Gul,  A.  Waheed,  M.  Ahmad,  M.  S.  Sheikh,  M.  Anwar,  and 
N.  A.  Khan,  SP594,  pp.  39-42  (Sept.  1980). 

Key  words:  differential  cross  sections;  total  elastic  scatter- 
ing cross  sections. 

The  differential  elastic  scattering  cross-sections  of  14.8 
MeV  neutrons  from  deuterons  have  been  measured  between 
29°  and  145°  in  the  centre-of-mass  system  using  NE230 
scintillator  as  a  scatterer.  The  energies  of  neutrons  have 
been  measured  by  the  time-of-flight  technique.  The  present 
measurements  support  the  deeper  minimum  reported  by 
Berick  et  al. ,  and  the  measurements  of  BruUmann  et  al. ,  and 
Berick  et  al.,  in  the  forward  region.  A  value  of  620  9  mb 
has  been  obtained  for  the  total  n-d  elastic  scattering  cross- 
section  at  14.8  MeV. 

Neutron  scattering  from  ''LI  at  incident  energies  of  5.1,  6.6 
and  15.4  MeV,  M.  Baba,  N.  Hayashi,  T.  Sakase,  T.  Iwasaki,  S. 
Kamata,  and  T.  Momota,  SP594,  pp.  43-47  (Sept.  1980). 

Key  words:  neutron  cross  sections;  spectrum  analysis. 

^Li  double-differential  neutron  cross  sections  were  meas- 
ured with  time-of-flight  method  for  En  =  5.1,  6.6  and  15.4 
MeV  at  six  laboratory  angles  between  27.5°  and  140°.  The 
results  were  compared  with  the  evaluated  data,  and  the 
emission  spectra  were  analysed. 

Total  cross  section  measurements  of  ^i,  l^i,  and  C  from  3  to 
40  MeV,  J.  D.  Kellie,  G.  P.  Lamaze,  and  R.  B.  Schwartz, 
SP594.  pp.  48-51  (Sept.  1980). 

Key  words:  C(n,n);  time-of-flight;  total  cross  section. 

This  paper  describes  the  measurement  of  the  total  neu- 
tron cross  sections  of  carbon,  ^i  and  'Li  from  3  to  40 
MeV,  using  the  pulsed  beam  of  the  National  Bureau  of 
Standards  electron  linear  accelerator  as  a  source  of  neu- 
trons. The  measured  pulse  width  was  approximately  5  ns 


FWHM  and  the  neutron  flight  path  was  ~200  m  which 
gives  an  intrinsic  resolution  of  ~  1 50  ke V  at  the  higher 
energies. 

A  coupled  channels  model  for  radiative  capture  of  nucleons 

by       D.  L.  Johnson,  SP594,  pp.  52-57  (Sept.  1980). 

Key  words:  comparison  to  experimental  data;  coupled 
channels  model  calculation;  nuclear  reactions. 

A  simple  model  based  upon  coupled  channels  scattering 
calculations  for  nucleons  on  has  been  applied  to  the 
corresponding  radiative  capture  reactions.  It  includes  only 
electric  dipole  transitions  via  direct  capture  plus  capture 
occuring  via  intermediate  states  consisting  of  only  the  2"^ 
first  excited  state  of  coupled  to  a  nucleon  in  the  s,d 
shell.  It  is  shown  that  the  shape  and  magnitude  of  measured 
excitation  functions  of  the  '^(p,7o)  and  '^(y.no)  reactions 
are  largely  reproduced  for  excitation  energies  up  to  about 
10  MeV.  Furthermore,  it  is  shown  that  the  excitation  func- 
tions are  strongly  affected  by  competition  and  interference 
between  direct  capture  and  the  indirect  modes.  Angular 
distribution  data  is  also  fairly  well  reproduced  by  the 
model.  Implications  of  the  success  of  the  model  will  be 
discussed. 

Evaluation  of  ^^Na  for  ENDF/B-V,  D.  C.  Larson,  SP594, 
pp.  58-62  (Sept.  1980). 

Key  words:  cross  sections;  evaluation;  neutrons;  sodium. 

Version  V  of  the  Evaluated  Nuclear  Data  File  (ENDF) 
for  sodium  is  described.  Major  changes  have  been  made  in 
the  total,  capture,  inelastic  scattering  and  (n,2n)  cross  sec- 
tions, as  well  as  the  elastic  scattering  angular  distributions 
and  gamma-ray-production  files.  ENDF/B-IV  and  V  and 
compared  where  major  changes  were  incorporated.  New 
measurements  needed  to  fill  data  gaps  or  resolve  discrepan- 
cies among  existing  data  sets  are  discussed. 

Simultaneous  evaluation  of  ^^(n,p),  ^Te(n,p),  ^^u(n,2n) 
cross  sections,  C.  Y.  Fu,  D.  M.  Hetrick,  and  F.  G.  Percy, 
SP594,  pp.  63-67  (Sept.  1980). 

Key  words:  cross-reaction  covariances;  ratio  data. 

Previously  available  evaluations  of  cross  sections  and  co- 
variances  were  used  as  input  for  incorporating  additional 
correlated  data  sets,  particularly  cross-section  ratios.  A  gen- 
eralized least-squares  technique  was  employed.  The  output 
evaluations  have  not  only  updated  cross  sections  and  covar- 
iances, but  also  cross-reaction  covariances,  all  of  which 
include  the  additional  data  incorporated. 

Evaluations  of  the  Fe58(n,'y)Fe59  and  Fe54(n,p)Mn54  reaC' 
tions  for  the  ENDF/B-V  dosimetry  file,  R.  E.  Schenter,  F. 
Schmittroth,  and  F.  M.  Mann,  SP594.  pp.  68-72  (Sept.  1980). 

Key  words:  covariance  matrices;  cross  section  evaluation. 

A  generalized  least-squares  adjustment  procedure  has 
been  used  to  evaluate  two  important  dosimetry  reactions 
for  the  ENDF/B-V  files.  Calculations  for  the  cross  section 
adjustments  were  made  with  the  computer  code  FERRET, 
where  input  data  included  both  integral  and  differential 
experimental  data  results.  For  the  Fe54  reaction,  important 
ratio  measurements  were  renormalized  to  ENDF/B-V  eval- 
uations of  U235(n,0,  U238(n,0  and  Fe56(n,p).  A  priori 
curves  which  are  required  for  the  calculations  were  ob- 
tained using  Hauser-Feshbach  calculations  from  the  codes 
NCAP  (Fe58)  and  HAUSER*5  (Fe54).  Covariance  matri- 
ces were  also  calculated  and  are  included  in  the  evalua- 
tions. 

Neutron  energy  spectra  and  angular  distributions  for  Al  and 
Nb(n,xn')  reactions  at  15.4  MeV,  S.  Iwasaki,  M.  Sugimoto,  T. 


74 


Tamura,  T.  Suzuki,  H.  Takahashi,  and  K.  Sugiyama,  SP594, 
pp.  73-77  (Sept.  1980). 

Key  words:  Al  and  Nb;  comparison;  total  neutron  spectra. 

Neutron  energy  and  angular  distributions  from  (n,xn') 
reactions  on  aluminum  and  niobium  have  been  measured  at 
an  incident  energy  of  15.4  MeV  at  twelve  scattering  angles 
from  25°  to  155°.  From  these  data,  angle  integrated  spectra 
have  been  obtained.  In  general,  present  results  are  consist- 
ent with  those  of  the  previous  experiments  in  the  secondary 
neutron  energy  range  from  2  to  10  MeV,  but  some  discrep- 
ancy also  existed  between  them.  Data  of  the  ENDF/B  file 
could  not  reproduce  present  results,  particularly  for  nio- 
bium. Total  spectra  were  analyzed  by  a  precompound  reac- 
tion model. 

Scattering  of  10  MeV  neutrons  on  silicon,  W.  Pilz,  D. 
Schmidt,  D.  Seeliger,  and  T.  Streil,  SP594.  pp.  78-79  (Sept. 
1980). 

Key  words:  coupled  channels  and  Hauser-Feshbach  analy- 
sis; optical  model. 

The  elastic  and  inelastic  differential  cross  sections  for  10 
MeV  neutrons  on  silicon  are  measured.  Neutrons  were  pro- 
duced by  the  D(d,n)  reaction  in  a  gas  target.  The  cross 
sections  of  the  neutrons  emitted  from  higher  excited  states 
are  corrected  with  respect  to  neutrons  from  the  deuteron 
break-up  using  special  computer  program.  Figure  1  shows 
the  experimental  arrangement. 

The  measurements  were  carried  out  with  a  multi-angle 
TOF-detector  system  consisting  of  8  detectors,  located  be- 
tween angles  of  15  and  160  degrees.  The  flight  paths  were 
about  3  meters,  the  energy  spread  about  120  keV  and  time 
resolution  3  ns. 

Doppler  broadening  effect  to  neutron  resonance  cross  sec- 
tions for  Ag,  AgCl  and  Ag20,  H.  I.  Liou,  R.  E.  Chrien,  and  R. 
Moreh,  SP594.  pp.  80-83  (Sept.  1980). 

Key  words:  AgCl  and  Ag20;  Ag  metal;  Doppler  broaden- 
ing. 

The  neutron  capture  yield  of  the  16.3  eV  resonance  in 
""Ag  has  been  measured,  using  targets  of  Ag  metal,  AgCl 
and  AgjO  at  room,  liquid  N2  and  He  temperatures.  The 
effective  temperature  T'  defined  by  Lamb  for  weak  bind- 
ing, and  subsequently  the  Debye  temperature  do,  were  ex- 
tracted for  each  case  by  a  least  squares  shape  fit.  For  Ag 
metal  the  measured  do  values  agree  with  both  the  simple 
Debye  theory  and  a  prediction  of  the  Ag  lattice  dynamics. 
The  6d  values  for  AgCl  and  Ag20  show  some  variations 
with  temperature.  The  results  for  AgCl  at  77.2°  and  4.066°, 
however,  agree  with  the  inelastic  scattering  and  calorime- 
tric  data. 

Measurement  of  the  "B/^i  cross  section  ratio  below  1  keV, 

J.  B.  Czirr  and  A.  D.  Carlson,  SP594,  pp.  84-85  (Sept.  1980). 

Key  words:  cross  sections;  flux  monitors;  standards. 

The  ratio  of  the  ^"B(n,a)  and  ^i(n,a)  standard  cross 
sections  has  been  measured  from  ~  1  to  1000  eV  with 
statistical  uncertainties  of  <  1%.  The  measurements  agree 
with  ENDF/B-V  above  ~20  eV,  however  a  significant 
difference  is  observed  below  —20  eV.  The  present  meas- 
urements do  not  explain  the  discrepancy  between  recent 
^'^U  measurements  at  ORNL  and  LLL  using  "'B(n,a)  and 
^i(n,a),  respectively,  as  flux  monitors. 

The  neutron  total  cross  section  of  single  crystal  silicon  at  21 

"K,  R.  M.  Brugger,  R.  G.  Fluharty,  P.  W.  Lisowski,  and  C. 
E.  Olsen,  SP594.  pp.  86-88  (Sept.  1980). 

Key  words:  Si(n,n);  single  crystal;  total  cross  section. 


The  neutron  total  cross  section  of  a  single  crystal  of  Si 
has  been  studied  over  the  energy  range  0.003  eV  to  50  eV 
at  the  Weapons  Neutron  Research  Facility  (WNR).  The 
neutron  energies  were  determined  by  time  of  flight.  The 
28.77  cm  long  Si  sample  was  held  at  three  temperatures, 
296  °K,  77  °K,  and  21  °K.  The  21  °K  temperature  was 
obtained  by  filling  an  encircling  cryostat  with  liquid  H2. 
The  region  of  greatest  interest  is  below  1  eV  where  Bragg 
scattering  from  the  perfect  crystal  is  small  and  where  ther- 
mal diffuse  scattering  can  be  reduced  by  cooling  the  Si. 
Near  0.05  eV  the  cross  section  dips  to  less  than  1/5  its 
value  at  energies  greater  than  1  eV.  This  feature  has  al- 
lowed single  crystals  of  Si  to  be  used  very  successfully  as 
thermal  neutron  band  pass  filters.  Our  data  at  296  °K  and 
77  °K  agree  with  previous  measurements.  Very  little  struc- 
ture caused  by  Bragg  scattering  is  observed.  Our  measured 
cross  sections  for  21  °K  are  somewhat  below  the  77  °K 
data  but  not  enough  lower  to  justify  cooling  a  Si  filter  to  21 
°K  to  dramatically  improve  its  transmission. 

A  comparison  of  (n,a)  cross  section  measurements  for  '"BFs 
and  solid  from  0.5  to  10,000  eV,  A.  D.  Carlson,  C.  D. 
Bowman,  J.  W.  Behrens,  R.  G.  Johnson,  and  J.  H.  Todd, 
SP594.  pp.  89-92  (Sept.  1980). 

Key  words:  cross  sections;  molecular  binding;  neutron  reac- 
tions; neutron  standards;  phonons. 

The  (n,a)  cross  sections  of  '"BFa  gas  and  solid  ^°B  are 
compared  in  order  to  study  possible  influences  of  binding 
effects  on  reaction  cross  sections.  It  is  shown  that  for  '"BFs 
a  deviation  from  a  1/v  cross  section  of  8%  is  expected.  The 
ratio  of  the  measured  cross  sections  does  not  show  this 
deviation. 

Perturbations  of  nuclear  cross  sections  associated  with 
changes  in  molecular  vibrational  energy,  C.  B.  Bowman  and  R. 
A.  Schrack,  SP594,  pp.  93-96  (Sept.  1980). 

Key  words:  cross  section;  molecules;  neutron  reactions; 
neutron  time-of-flight;  vibration. 

The  change  in  molecular  vibration  energy  upon  absorp- 
tion of  a  neutron  by  a  nucleus  bound  in  a  free  molecule  can 
influence  resonance  shape  and  other  aspects  of  neutron 
reaction  cross  section.  A  formalism  is  developed  for  centro- 
symmetric  molecules  such  as  UFb  which  allows  a  calcula- 
tion of  the  displacement  in  resonance  energy  and  the  dis- 
persion in  resonance  shape  arising  from  molecular  transi- 
tions. The  calculations  have  been  applied  to  the  6.67  eV 
resonance  in  ^^*U.  Comparison  with  measurements  of 
^'UaOs  and  ^^UFe  indicate  satisfactory  agreement.  Impli- 
cations of  these  effects  for  other  systems  are  discussed. 

The  ratio  of  the  '"BFs  and  ^e(n,p)  cross  sections  between 
0.025  eV  and  25,000  eV,  C.  D.  Bowman,  J.  W.  Behrens,  R. 
Gwin,  and  J.  H.  Todd,  SP594,  pp.  97-100  (Sept.  1980). 

Key  words:  cross  sections;  eV  neutrons;  ratio;  standards. 

The  *''BF3(n,a)  and  Tie(n,p)  cross  sections  have  been 
compared  in  the  energy  range  from  0.025  to  25,000  eV. 
Measurements  at  NBS  using  filtered  beams  gave  results  at  2 
and  25  keV.  At  the  Oak  Ridge  National  Laboratory  using 
the  ORELA  facility  measurements  were  completed  be- 
tween 0.025  and  10,000  eV.  Normalizing  the  ratio  of  BF3/ 
He  to  1  at  0.03  eV,  the  ratio  increases  by  1%  at  10  eV,  by 
2%  at  a  few  hundred  eV,  by  4%  at  2  keV,  and  by  16%  at 
25  keV.  The  large  deviations  at  the  higher  energies  are 
expected  purely  from  the  nuclear  parameterization  of  the 
cross  sections.  However,  the  deviations  from  1/v  in  the 
ratio  below  100  eV  are  surprising  and  perhaps  might  have 
their  origin  in  the  molecular  binding  for  '"B  in  the  '"BFa 
system. 
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Measurements  of  the  total  neutron  cross-sections  of  Be,  Ni 
and  Cu  at  room  and  liquid  nitrogen  temperatures  in  the  energy 
range  from  2.2  eV  to  2.2  MeV,  M.  Adib,  A.  Abdel-Kawy,  R. 
M.  A.  Maayouf,  Y.  Eid,  G.  Shuriet,  and  I.  Hamouda,  SP594. 
pp.  101-104  (Sept.  1980). 

Key  words:  Be,  Ni,  Cu;  Bragg  cut-off;  coherent  and  inco- 
herent scattering. 

The  total  neutron  cross-sections  of  Be,  Ni  and  Cu  are 
measured  using  two  time-of-flight  spectrometers  installed  in 
front  of  two  of  the  horizontal  channels  of  the  ET-RR-1 
reactor.  The  measurements  were  carried  out  in  the  energy 
range  from  2.2  eV-2.2  MeV  at  room  temperature  and  at 
liquid  nitrogen  temperature  for  neutron  energies  below  5 
MeV.  The  coherent  scattering  cross-sections  of  these  ele- 
ments were  determined  from  the  Bragg  cut-offs  observed  in 
the  behaviour  of  the  total  cross-sections  at  cold  neutron 
energies.  The  incoherent  cross-sections  of  Be,  Ni  and  Cu 
were  obtained  from  the  analysis  of  the  total  neutron  cross- 
section  data  beyond  the  Bragg  cut-off  The  one  phonon 
annihilation  process  was  estimated  at  long  neutron  wave- 
lengths and  was  found  to  be  in  reasonable  agreement  with 
the  results  of  calculations. 

Chemical  dependence  of  uranium  fission,  R.  A.  Schrack  and 
C.  D.  Bowman,  SP594.  pp.  105-107  (Sept.  1980). 

Key  words:  chemical  dependence;  delayed  neutrons;  fission 
yield;  thermal  neutrons. 

A  difference  on  the  order  of  4%  in  the  delayed  neutron 
yield  from  after  fission  induced  by  thermal  neutrons 
has  been  previously  reported  for  samples  of  UaOs  and  UO2. 
Both  theoretical  calculations  and  experimental  checks  have 
been  made  in  an  attempt  to  verify  the  effect.  The  calcula- 
tion of  the  effect  of  phonon  distribution  on  fission  cross 
section  using  an  Einstein  model  of  the  lattice  phonon  distri- 
bution shows  no  significant  dependence  on  the  chemical 
state.  Experimental  measurements  of  the  fission  fragment 
yield  from  thermal-induced  fission  of  in  UO2  and  UaOe 
were  made.  The  relative  fission  fragment  yield  was:  UO2/ 
U3O8  =  .9972  ±  .0003  where  the  error  is  from  the  counting 
statistics  only.  A  second  experiment  was  carried  out  that 
compared  the  delayed  neutron  yield  after  irradiations  in  a 
thermal  neutron  flux.  A  relative  yield  of  UO2/ 
UaOs  =  .9914  ±  .012  was  obtained.  Neither  theory  nor  ex- 
periment would  thus  support  a  chemical  dependence  on  the 
order  of  the  previously  reported  experiment. 

Advanced  converter  reactors,  P.  R.  Kasten,  SP594,  pp.  108- 
114  (Sept.  1980). 

Key  words:  advanced  converters;  denatured  uranium-thor- 
ium fuel  cycles;  fuel  cycles;  nuclear  data  needs;  thorium 
reactor  introduction;  thorium  reactors. 

Advanced  converter  reactors  (ACRs)  of  primary  U.S. 
interest  are  those  which  can  be  commercialized  within 
about  20  years,  and  are:  Advanced  Light-Water  Reactors, 
Spectral-Shift-Control  Reactors,  Heavy-Water  Reactors 
(CANDU  type),  and  High-Temperature  Gas-Cooled  Reac- 
tors. These  reactors  can  operate  on  uranium,  thorium,  or 
uranium-thorium  fuel  cycles,  but  have  the  greatest  fuel  utili- 
zation on  thorium  type  cycles.  The  water  reactors  tend  to 
operate  more  economically  on  uranium  cycles,  while  the 
HTGR  is  more  economical  on  thorium  cycles.  Thus,  the 
HTGR  had  the  greatest  practical  potential  for  improving 
fuel  utilization.  If  the  U.S.  has  3.4-4  million  tons  UaOg  at 
reasonable  costs,  ACRs  can  make  important  contributions 
to  maintaining  a  high  nuclear  power  level  for  many  dec- 
ades; further,  they  work  well  with  fast  breeder  reactors  in 
the  long  term  under  symbiotic  fueling  conditions.  Primary 
nuclear  data  needs  of  ACRs  are  integral  measurements  of 


reactivity  coefficients  and  resonance  absorption  integrals. 

Denatured  fuel  cycles,  C.  E.  Till,  SP594,  pp.  115-118  (Sept. 
1980). 

Key  words:  denatured  fuel;  denatured  Pu;  nuclear  prolifera- 
tion; once-through  cycles. 

This  paper  traces  the  history  of  the  denatured  fuel  con- 
cept and  discusses  the  characteristics  of  fuel  cycles  based 
on  the  concept.  The  proliferation  resistance  of  denatured 
fuel  cycles,  the  reactor  types  they  involve,  and  the  limita- 
tions they  place  on  energy  generation  potential  are  dis- 
cussed. The  paper  concludes  with  some  remarks  on  the 
outlook  for  such  cycles. 

The  use  of  thorium  in  fast  breeder  reactors,  D.  E.  Bartine, 
SP594.  pp.  119-121  (Sept.  1980). 

Key  words:  cross  sections;  fast  reactors;  integral  and  criti- 
cal experiments;  symbiosis;  thorium. 

Recently  several  fuel  cycles  involving  thorium  have  been 
suggested  for  use  in  fast  breeder  reactors.  These  cycles 
involve  the  use  of  thorium  in  fuels  containing  '^^\S  and 
fissile  plutonium  and  the  use  of  both  internal  and  conven- 
tional thorium  blanket  elements.  Studies  were  performed  in 
the  Engineering  Physics  Division  at  ORNL  to  determine 
the  performance  of  fast  breeder  reactors  utilizing  such 
cycles.  In  addition,  there  is  a  current  effort  toward  analyz- 
ing reaction  rates,  spectra,  and  integral  measurements  of 
prototypic  fast  reactor  configurations  involving  thorium. 
These  experiments  were  performed  at  the  PROTEUS  facili- 
ty of  the  EIR  laboratory  at  Wiirenlingen,  Switzerland,  and 
at  the  Tower  Shielding  Facility  at  ORNL.  The  analysis  of 
these  experiments  provides  insight  regarding  data  needs  for 
fast  reactor  applications  involving  the  thorium  cycle. 

Results  of  the  fast  breeder  fuel  cycle  analysis  indicate  a 
significant  penalty  from  replacing  PU/UO2  fuel  with  U-233/ 
Th02  fertile  blanket  elements.  Preliminary  analysis  of  the 
experiments  indicates  improved  agreement  with  neutron 
spectra  involving  deep  penetration  in  Th02  radial  blankets 
by  utilizing  ENDF/B-V  thorium  cross  section  data  as  com- 
pared with  ENDF/B-IV.  However,  thorium  capture  rates 
now  appear  significantly  underpredicted. 

Deep  penetration  integral  experiment  for  a  thorium  blanket 
mockup,  D.  T.  Ingersoll  and  F.  J.  Muckenthaler,  SP594,  pp. 
122-124  (Sept.  1980). 

Key  words:  blanket;  GCFR;  integral  experiment;  neutron 
transmission;  thorium;  total  cross  section. 

An  integral  experiment  has  been  performed  for  verifica- 
tion of  radiation  transport  methods  and  nuclear  data  used 
for  design  of  the  radial  shield  for  the  gas-cooled  fast  breed- 
er reactor  (GCFR).  The  experiment  included  a  thorium 
oxide  blanket  mockup  and  several  shield  configurations. 
The  blanket  measurements  were  needed  to  reduce  uncer- 
tainties in  the  cross-section  data  used  for  calculating  neu- 
tron transmission  through  a  thorium  blanket  and  to  bound 
the  uncertainties  in  calculated  gamma-ray  heating  rates 
within  the  blanket. 

Measured  neutron  spectra  and  integral  flux  data  are  com- 
pared to  ID  calculations  of  the  transmitted  flux.  Calcula- 
tions using  ENDF/B-IV  and  ENDF/B-V  data  for  thorium 
are  compared  and  show  the  version  V  data  to  be  superior 
above  1  MeV.  The  experiment,  which  is  primarily  sensitive 
to  the  total  removal  cross  section,  also  showed  V  to  be  an 
improvement  below  1  MeV,  but  still  discrepant  from  the 
measurements. 

Analysis  of  a  Swiss  thorium  blanket  integral  experiment,  J. 

R.  White,  D.  T.  Ingersoll,  U.  Schmocker,  and  K.  Gmiir, 
SP594,  pp.  127-130  (Sept.  1980). 


76 


Key  words:  capture  cross  section;  ENDF/B-5;  GCFR;  inte- 
gral experiment;  thorium. 

A  detailed  postanalysis  of  the  Th02  axial  blanket  experi- 
ment (CORE  14)  performed  at  the  PROTEUS  critical  fa- 
cility is  presently  being  completed  at  ORNL.  The  purpose 
of  the  analysis  is  to  compare  measured  reaction  rates  along 
the  axial  centerline  of  the  test  zone  with  results  calculated 
utilizing  various  data  libraries.  In  particular,  the  analysis  is 
investigating  the  adequacy  of  the  available  thorium  data. 
The  cross  section  data  supplied  by  EIR  is  compared  to 
ENDF/B-4  data  collapsed  to  the  broad-group  level  via  the 
AMPX  modular  code  system.  Furthermore,  a  comparison 
of  C/E  values  using  ENDF/B-4  and  new  ENDF/B-5  thor- 
ium data  is  given.  Finally,  some  theory  and  modeling  ques- 
tions are  investigated.  Detailed  results  from  the  above  anal- 
yses are  presented  which  support  the  conclusion  that  the 
presently  available  ^'Th  data  appears  inadequate  for  accu- 
rate GCFR  fuel  cycle  studies. 

Data  needs  for  fuel  handling  and  waste  management  aspects 
of  thorium  fuel  cycles,  S.  Nair  and  H.  F.  Macdonald,  SP594, 
pp.  131-134  (Sept.  1980). 

Key  words:  cross-section  accuracy  requirements;  fuel  han- 
dling; high-level  waste  management;  thorium  HTR  fuel 
cycles. 

The  cross-section  data  needs  for  strategies  employing 
various  feed  fuels  in  a  thorium-fuelled  HTR  have  been 
examined  from  the  viewpoint  of  fuel  handling  and  high- 
level  waste  management.  The  important  nuclides  and  their 
major  production  routes  have  been  identified  and  tentative 
accuracy  requirements  are  suggested  for  some  key  spec- 
trum-averaged cross-sections  not  covered  by  the  require- 
ments for  reactor  physics  calculations. 

Neutron  scattering  cross  sections  from  (n,n')  and  (n,n''y) 
methods — A  comparison,  F.  D.  McDaniels,  G.  P.  Glasgow, 
and  M.  T.  McEllistrem,  SP594.  pp.  135-138  (Sept.  1980). 

Key  words:  Zr,  Mo,  and  Sm  isotopes. 

Neutron  inelastic  scattering  cross  sections  can  be  ob- 
tained conveniently  from  (n,n'y)  yields  provided  a  good 
normalization  standard  is  available.  Measurements  from  in- 
dependent neutron  and  y-ray  detection  experiments  are 
compared  to  confirm  the  use  of  the  ^T'e(n,n'y)^T'e — 846.7- 
keV  production  cross  section  as  a  normalization  standard. 

Double  differential  neutron  scattering  cross  sections  for  Fe, 
Cu,  Ni  and  Pb  between  8  and  12  MeV,  A.  Beyerle,  C.  Gould, 
W.  Seagondollar,  P.  Thambidurai,  S.  El-Kadi,  G.  Glendin- 
ning,  C.  E.  Nelson,  F.  O.  Purser,  and  R.  L.  Walter,  SP594, 
pp.  139-142  (Sept.  1980). 

Key  words:  Fe,  Cu,  Ni,  Pb;  measure  time-of-flight  spectra. 

Neutron  emission  spectra  have  been  measured  for  iron, 
nickel,  copper,  and  lead  at  incident  neutron  energies  from 
8-12  MeV.  The  TUNL  time-of-flight  system  has  been  used 
to  obtain  data  at  about  5  scattering  angles  for  each  incident 
energy  down  to  an  emitted  neutron  energy  of  less  than  500 
keV.  The  experimental  procedure  and  progress  toward  con- 
verting the  yields  to  double-differential  cross  sections  will 
be  reviewed. 

Elastic  neutron  scattering  from  ^XDu,  ^Kln,  ^Te  and  ^Te 
from  8  to  12  MeV,  S.  El-Kadi,  R.  Pedroni,  G.  Glendinning,  C. 
E.  Nelson,  F.  O.  Purser,  R.  L.  Walter,  A.  Beyerle,  C.  Gould, 
and  W.  Seagondollar,  SP594,  pp.  143-145  (Sept.  1980). 

Key  words:  differential  cross  section;  optical  model  com- 
parison. 

Elastic  scattering  cross  sections  have  been  measured  for  8 


to  12  MeV  neutrons  for  ^^Cu,  ^^u,  ^'Vt  and  ^Te  using  the 
TUNL  time-of-flight  facility.  The  measurements  are  com- 
pared to  earlier  data  and  to  optical  model  calculations. 

Elastic  and  inelastic  scattering  of  24  MeV  neutrons  from 
even  isotopes  of  Ni,  Y.  Yamanouti,  J.  Rapaport,  S.  M.  Grimes, 
V.  Kulkarni,  R.  W.  Finlay,  D.  Bainum,  P.  Grabmayr,  and  G. 
Randers-Pehrson,  SP594,  pp.  146-149  (Sept.  1980). 

Key  words:  coupled-channel;  deformation  parameter;  differ- 
ential cross  sections;  DWBA;  elastic  scattering;  global  opti- 
cal potential;  inelastic  scattering;  neutron. 

Differential  cross  sections  for  the  scattering  of  24  MeV 
neutrons  from  ^s^^oNi  were  measured  as  part  of  a  continuing 
study  of  nucleon  scattering  from  single-closed-shell  nuclei. 
Measurements  were  taken  every  5°  from  15°  to  150°  using 
the  Ohio  University  time-of-flight  spectrometer.  Inelastic 
excitation  of  the  first  2*  and  3"  states  was  measured  simul- 
taneously with  the  elastic  scattering  in  each  case.  Results 
are  analyzed  in  terms  of  a  global  nucleon-nucleus  optical 
model  potential,  DWBA  and  coupled-channel  calculations 
using  collective  model. 

Measurement  of  differential  elastic  and  inelastic  scattering 
cross  sections  with  14  MeV  neutrons  on  barium  and  chromium, 

G.  Winkler,  K.  Hansjakob,  and  G.  Staffel,  SP594.  pp.  150-154 
(Sept.  1980). 

Key  words:  discrete  levels;  nuclear  reactions;  optical  and 
statistical  model. 

The  elastic  scattering  of  14  MeV  neutrons  has  been  meas- 
ured at  angles  from  20°  to  130°  with  an  accuracy  of  about 
10%,  the  high  energy  part  of  the  inelastic  neutron  spectrum 
has  been  measured  as  a  function  of  6  and  En'  in  the  region 
of  0  =  20°-130°  and  En'  =  4-12  MeV  with  an  energy  reso- 
lution <  0.5  MeV,  on  elemental  Barium  and  Chromium, 
using  time-of-flight  techniques.  The  cross  sections  for  form- 
ing the  first  2+  level  of  ^^'Ba  and  ''^r  and  the  3"  level  of 
^^r(4.56  MeV)  have  been  measured.  The  results  are  com- 
pared with  optical  and  statistical  model  calculations.  The 
knowledge  of  the  neutron  interaction  with  Barium  is  impor- 
tant due  to  its  use  in  reactor  shielding.  Chromium  is  expect- 
ed to  be  an  important  structural  material  in  fusion  reactors. 

Determination  of  the  capture  width  of  the  27.7  keV  s-wave 
resonance  in  ^^e,  K.  Wisshak  and  F.  Kappeler,  SP594.  pp. 
155-158  (Sept.  1980). 

Key  words:  capture  cross  section;  multilevel  analysis. 

The  capture  width  of  the  27.7  keV  s-wave  resonance  in 
^Te  has  been  determined  using  a  setup  completely  different 
from  previous  experiments.  A  pulsed  3  MV  Van  de  Graaff 
accelerator  and  the  'Li(p,n)  reaction  served  as  a  neutron 
source.  Capture  gamma  rays  were  observed  by  a  Moxon- 
Rae  detector  and  gold  was  used  as  a  standard.  The  samples 
were  positioned  at  a  flight  path  of  only  7.6-8.0  cm.  This 
allowed  the  use  of  very  thin  samples  avoiding  large  multi- 
ple scattering  corrections.  Three  metallic  discs  enriched  in 
^Te  were  used  with  a  thickness  between  0.6  and  0.15  mm. 
Capture  events  in  the  detector  due  to  resonance  scattered 
neutrons  were  discriminated  by  time-of-flight.  The  result 
for  the  capture  width  is  ny=  0.99  with  a  statistical  uncer- 
tainty of  1.3%  and  a  systematic  uncertainty  of  ~5%. 

Total  neutron  cross  section  measurements  on  ^''Fe,  ^TE  and 
^TE,  E.  M.  R.  Cornelis,  C.  R.  Jungmann,  L.  Mewissen,  and 
F.  Poortmans,  SP594,  pp.  159-162  (Sept.  1980). 

Key  words:  Breit-Wigner  resonances;  R-matrix;  time-of- 
flight. 

High  resolution  total  neutron  cross  section  measurements 
have  been  performed  on  samples  of  enriched  isotopes  (on 
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loan  from  ORNL)  of  ^''Fe,  ''T'e  and  ^Te  in  the  energy 
range  from  35  keV  up  to  2  MeV.  The  experiments  were 
made  on  a  200  meter  flight  path  at  the  GELINA  facility 
using  a  plastic  scintillator  (NE  1 10)  as  neutron  detector. 
The  R-matrix  multi-level  code  FANAL  was  used  to  fit  the 
broad  s-wave  resonances  and  the  multi-level  Breit-Wigner 
code  SIOB  to  fit  the  narrow  /  >  0  resonances.  The  analysis 
is  completed  for  ^''Fe  and  ^Te  up  to  a  neutron  energy  of 
300  keV. 

Neutron  capture  cross  section  measurements  of  ^Te,  A.  Bru- 
segan,  F.  Corvi,  G.  Rohr,  R.  Shelley,  and  T.  van  der  Veen, 
SP594.  pp.  163-167  (Sept.  1980). 

Key  words:  cross  section  measurements;  neutron  capture 
data. 

High  resolution  capture  cross  section  measurements  have 
been  carried  out  on  an  enriched  sample  of  ^Te  at  the'Geel 
linear  electron  accelerator.  The  data  have  been  analysed  up 
to  100  keV  and  the  deduced  capture  areas  and  relevant 
resonance  parameters  are  given.  Special  emphasis  has  been 
given  to  problems  connected  with  the  weighting  method 
and  the  capture  data  normalization. 

Fast-neutron  total  and  scattering  cross  sections  of  Cr,  Fe  and 

^"Ni  A.  B.  Smith,  P.  T.  Guenther,  and  J.  F.  Whalen,  SP594, 
pp.  168-172  (Sept.  1980). 

Key  words:  Cr,  Fe  and  ^"Ni;  model  interpretation;  nuclear 
reactions. 

Neutron  total  cross  sections  are  measured  with  broad 
resolutions  (50-100  keV)  from  s  1.0-4.5  MeV  at  intervals  of 
^50  keV  and  to  accuracies  of  ~1%  using  a  variety  of 
sample  thicknesses.  Differential  elastic-scattering  cross  sec- 
tions are  measured  at  A  10  scattering  angles  distributed  be- 
tween 20-160°  from  ~  1.5-4.0  MeV  at  intervals  of  <^0  keV. 
Angle-integrated  elastic  scattering  cross  sections  are  de- 
duced from  the  measured  values  to  accuracies  ^5%.  In- 
elastic-neutron-scattering cross  sections  are  determined  up 
to  incident  neutron  energies  of  4.0  MeV,  at  scattering 
angles  distributed  between  20-160°  and  for  5  observed  exci- 
tations in  Cr,  for  7  in  Fe  and  for  6  in  ^°Ni.  The  experimen- 
tal results  are  discussed  in  terms  of  conventional  optical- 
statistical  models  with  attention  to  cross  section  fluctuations 
and  in  the  context  of  direct-scattering  processes.  The  ex- 
perimental and  calculational  results  are  compared  with  the 
corresponding  evaluated  quantities  given  in  the  ENDF/B 
file  with  attention  to  regions  of  agreement  and  inconsisten- 
cy. 

Neutron  resonance  parameters  of  '^r  and  ^'Br  up  to  15  keV, 
M.  Ohkubo,  Y.  Kawarasaki,  and  M.  Mizumoto,  SP594,  pp. 
173-176  (Sept.  1980). 

Key  words:  bromine;  resonance  parameters. 

Resonance  parameters  of  separated  isotopes  of  bromine 
were  measured  using  TOF  spectrometer  of  Japan  Atomic 
Energy  Research  Institute  linear  accelerator.  Transmission 
and  capture  measurements  were  made  with  ^i-glass  and 
Moxon-Rae  detectors,  on  separated  isotopes(~98%)  of  '^r 
and  *'Br.  Resonance  analyses  were  made  on  transmission 
data  with  an  area  analysis  code,  and  on  capture  data  with  a 
Monte-Carlo  program  CAFIT.  For  '^r  gPn"  values  for 
156  levels  below  10  keV  are  obtained,  and  for  ^'Br  100 
levels  below  15  keV.  Strength  functions  are  obtained:  for 
'^r  So  =  (1.27  ±  0.14)  X  10" "  below  10  keV,  and  for  ^'Br 
So  =  (0.86  ±  0.14)10-''  below  15  keV.  Intermediate  struc- 
tures are  observed  in  the  resonances  of  *'Br  showing  clus- 
ters of  levels  at  1.2,  10,  11.5  and  14  keV,  where  the  sum  of 
gPn"  vs.  neutron  energy  shows  steep  rises. 

Cross  section  adjustment  applied  to  estimation  of  uncertainty 


in  the  breeding  ratio  of  an  LMFBR,  J.  H.  Marable,  C.  R. 
Weisbin,  and  G.  de  Saussure,  SP594,  pp.  177-181  (Sept.  1980). 

Key  words:  breeding  ratio;  calculational  bias  uncertainties; 
fast  reactors;  group  cross  sections;  integral  experiments; 
least-squares  adjustment;  LMFBR;  sensitivity  analysis;  un- 
certainty analysis. 

Eleven  fast-reactor  benchmark  experiments  and  two  neu- 
tron-field benchmark  experiments  were  applied  to  a  least- 
squares  adjustment  of  a  26-group  cross  section  library  based 
primarily  on  ENDF/B-IV.  The  covariance  data  includes 
correlations  between  cross  sections  for  different  energies, 
reactions,  and  materials,  and  between  integral  experiments, 
and  covariances  of  calculational  bias  factors  due  to  specific 
modeling  and  calculational  procedures.  The  results  of  the 
adjustment  are  applied  to  the  determination  of  the  uncer- 
tainties in  the  multiplication  factor  and  in  the  breeding  ratio 
of  a  large  LMFBR  design  model  fixed  by  the  Large  Core 
■  Code  Evaluation  Working  Group  (LCCEWG). 

Relative  consistency  of  ENDF/B-IV  and  -V  with  fast-reactor 
benchmarks,  Y.  Yeivin,  J.  J.  Wagschal,  J.  H.  Marable,  and  C. 
R.  Weisbin,  SP594,  pp.  182-186  (Sept.  1980). 

Key  words:  chi-square;  data  consistency;  data  testing; 
ENDF/B-IV;  ENDF/B-V;  fast  reactors;  group  cross  sec- 
tions; integral  experiments;  least-squares  adjustment. 

The  consistency  of  eleven  selected  fast-reactor  and  two 
neutron-field  integral  experiments  with  the  ENDF/B-IV 
and  -V  libraries  was  examined  by  considering  contributions 
to  chi-square.  Integral  measurements  least  consistent  with 
each  given  library  were  identified  one  at  a  time,  and  the 
particular  cross  sections  which  were  significantly  adjusted 
at  each  step  were  also  identified.  The  results  of  this  analysis 
demonstrate  that,  with  respect  to  twelve  out  of  the  thirteen 
integral  measurements  considered,  ENDF/B-V  is  a  marked 
improvement  over  Version  IV  in  the  sense  that  (a)  the 
integral  data  are  significantly  more  consistent  with  Version 
V  than  with  Version  IV,  (b)  fewer  cross  sections  need  to  be 
adjusted  to  achieve  agreement  between  all  the  experimental 
data  and  the  corresponding  values  calculated  by  Version  V, 
and  (c)  the  necessary  adjustments  are  smaller. 

A  test  of  ENDF/B  library  in  the  criticality  predictions  of 
fast  assemblies,  V.  K.  Shukla  and  S.  B.  Garg,  SP594,  pp.  187- 
189  (Sept.  1980). 

Key  words:  diffusion  theory;  self-shielding  factors;  spherical 
model;  transport  theory  k<.//. 

A  criticality  analysis  has  been  carried  out  of  several  fast 
neutron  multiplying  assemblies  using  the  27-group  cross- 
section  set  and  resonance  self-shielding  factors  which  have 
been  derived  from  version  III  and  IV  of  ENDF/B  library. 
These  assemblies  utilize  metallic,  oxide  and  carbide  fuels  of 
uranium  and  plutonium  and  represent  very  soft  to  very 
hard  neutron  spectra.  The  analysis  indicates  that  fission  and 
scattering  cross-sections  of  uranium  and  its  isotopes  need 
updating  in  the  MeV  energy  range. 

Basic  nuclear  data  and  the  fast  reactor  shielding  design — 
Formulaire  PROPANE  Do,  J.  C.  Estiot,  M.  Salvatores,  and  J. 
P.  Trapp,  SP594.  pp.  190-193  (Sept.  1980). 

Key  words:  method  approximations;  multigroup  data;  neu- 
tron propagation. 

This  paper  presents  a  calculational  scheme — formulaire 
PROPANE — to  calculate  the  deep  neutron  penetration  in 
the  fast  reactor  shield.  The  emphasis  is  put  on  the  multi- 
group  data  and  method  approximations.  The  performances 
of  this  formulaire  are  presented. 

Nuclear  data  for  shielding  calculations:  Na  cross-section  ad- 
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justment  using  propagation  experiments,  J.  C.  Estiot,  M.  Salva- 
tores,  J.  P.  Trapp,  A.  De  Carli,  and  V.  Rado,  S^94,  pp.  194- 
198  (Sept.  1980). 

Key  words:  Na  cross-section  adjustment;  sodium  propaga- 
tion experiments. 

This  paper  presents  an  analysis  of  the  propagation  experi- 
ments in  sodium,  performed  both  with  Tapiro  and  Har- 
monie  source  reactors.  The  neutron  source  in  both  experi- 
ments was  varied  by  replacing  the  normal  reflectors  with  a 
buffer  for  fast  reactor  blanket  simulation.  A  satisfactory 
consistency  was  found  between  the  two  series  of  experi- 
ments. The  resulting  E-C/C  values  were  used  in  an  attempt 
to  adjust  sodium  cross-sections.  There  is  evidence  for  a 
slight  decrease  (=  5  +  7%)  in  the  total  cross-section  of 
sodium  below  =  100  keV  and  a  significant  20%)  de- 
crease in  all  the  inelastic  cross-sections  above  =  2  MeV. 

On  the  discrepancy  between  differential  and  integral  results 
for  the  ^K;u(n,a)'*<<:o  cross  section,  G.  Winkler,  D.  L.  Smith, 
and  J.  W.  Meadows,  SP594.  pp.  199-203  (Sept.  1980). 

Key  words:  excitation  function;  fluence  monitor;  reactor 
dosimetry;  threshold  reactions;  U-fission  spectrum  averaged 
cross  sections. 

The  treshold-reaction  ^^u(n,a)*'Co  is  of  special  impor- 
tance in  reactor  dosimetry  for  long-term  fast-flux  integra- 
tion. The  inconsistency  in  the  available  differential  and  inte- 
gral data  base  has  limited  the  applicability  of  that  reaction 
as  a  reliable  monitor.  The  availability  of  results  from  a 
recent  measurement  of  the  excitation  function  for  the  reac- 
tion ''^u(n,a)  at  ANL  prompted  a  further  investigation  of 
this  problem.  The  implications  of  the  new  data  are  dis- 
cussed. 

Vitamin  E:  A  multipurpose  ENDF/B-V  coupled  neutron- 
gamma  cross  section  library,  J.  Barhen,  D.  G.  Cacuci,  W.  E. 
Ford  III,  R.  W.  Roussin,  J.  J.  Wagschal,  C.  R.  Weisbin,  J.  E. 
White,  and  R.  Q.  Wright,  SP594,  pp.  204-208  (Sept.  1980). 

Key  words:  ENDF/B-V;  fusion  neutronics;  LMFBR  analy- 
sis; LWR  shielding  and  dosimetry;  multigroup  cross  section 
libraries;  weapons  applications. 

The  U.S.  Department  of  Energy  (DOE)  Office  of  Fusion 
Energy  (OFE)  and  the  Division  of  Reactor  Research  and 
Technology  (DRRT)  jointly  sponsored  the  development  of 
a  coupled  fine-group  cross  section  library  [VITAMIN-C]. 
The  experience  gained  in  the  generation,  validation  and 
utilization  of  the  VITAMIN-C  library  along  with  its  broad 
range  of  applicability  has  led  to  the  request  for  updating 
this  data  set  using  ENDF/B-V.  Additional  support  in  this 
regard  has  been  provided  by  the  Defense  Nuclear  Agency 
(DNA)  and  by  EPRI  in  support  of  weapons  analyses  and 
light  water  reactor  shielding  and  dosimetry  problems,  re- 
spectively. The  rationale  for  developing  the  multipurpose 
ENDF/B-V  based  VITAMIN-E  library  is  presented,  with 
special  emphasis  on  new  models  used  in  the  data  generation 
algorithms.  The  library  specifications  and  testing  proce- 
dures are  also  discussed  in  detail.  The  distribution  of  the 
VITAMIN-E  library  is  currently  subject  to  the  same  re- 
strictions as  the  distribution  of  the  ENDF/B-V  data. 

VeriHcation  of  photon-production  processing  techniques,  R.  J. 

Barrett,  W.  E.  Ford  III,  Y.  Gohar,  T.  S.  Bohn,  R.  E.  Mac- 
Farlane,  and  R.  M.  Boicourt,  SP594,  pp.  209-212  (Sept.  1980). 

Key  words:  code  comparison;  ENDF/B-IV;  multigroup; 
photon-production. 

Several  laboratories  have  independently  developed  com- 
puter codes  which  use  evaluated  data  from  the  ENDF/B 
file  to  produce  group-averaged  cross  sections  and  transfer 


matrices  for  neutron-induced  photon  production.  There 
have  been  several  instances  in  which  these  codes  have 
produced  discrepant  data  sets,  thereby  casting  doubt  on  the 
validity  of  all  the  codes.  For  a  series  of  specified  test  cases, 
the  results  from  three  of  these  codes  (NJOY,  LAPHNGAS, 
and  MACK-IV)  were  systematically  compared  with  each 
other  and  with  hand  calculations.  Several  shortcomings  in 
the  codes  have  been  discovered  and  repaired.  One  major 
difference  of  philosophy  has  been  resolved.  Consequently, 
the  codes  have  arrived  at  substantial  agreement  on  all  of 
the  nearly  1200  nonzero  group  constants  calculated  in  the 
study. 

The  MATXS-TRANSX  system  and  the  CLAW-IV  nuclear 
data  library,  R.  J.  Barrett  and  R.  E.  MacFarlane,  SP594,  pp. 
213-216  (Sept.  1980). 

Key  words:  ENDF/B-IV;  neutron  and  photon  transport; 
processed  cross-section  library;  prompt  and  delayed  nuclear 
activities. 

A  new  system  for  post-processing  multigroup  cross  sec- 
tions has  been  developed.  The  MATXS  interface  format 
stores  group-averaged  cross  sections  and  scattering  matrices 
for  all  reactions  of  interest  for  neutron  transport,  photon 
production,  and  photon  transport,  including  kerma  factors, 
thermal  upscatter  matrices,  and  self-shielded  cross  sections. 
The  TRANSX  code  can  produce  a  variety  of  working 
libraries  for  transport  calculations  from  a  single  MATXS 
file.  TRANSX  capabilities  include  group  collapsing,  materi- 
al mixing,  coupling  of  neutron  and  photon  matrices,  trans- 
port corrections,  interpolations  of  self-shielding  data,  calcu- 
lation of  fission  vectors,  and  creation  of  flexible  user-speci- 
fied response  functions.  Using  the  MATXS-TRANSX 
system,  we  have  produced  the  CLAW-IV  library,  a  73- 
isotope  coupled  set  in  30-neutron  and  12-photon  groups. 
The  library,  available  from  RSIC,  includes  prompt  and 
steady-state  transfer  tables  in  FIDO  format,  prompt  and 
total  fission  spectra,  and  a  table  of  useful  response  functions 
including  heating  and  gas  production. 

ENDF/B-IV  and  V  cross  section  libraries  for  thermal  power 
reactor  analysis,  R.  E.  MacFarlane,  SP594,  pp.  217-220  (Sept. 
1980). 

Key  words:  ENDF/B-V;  thermal  reactor  cross  sections. 

The  NJOY  processing  system  has  been  used  to  produce 
thermal  reactor  cross-section  libraries  from  ENDF/B-IV 
and  V  evaluations  for  the  fuel  cycle  codes  EPRI-CELL 
and  EPRI-CPM,  for  the  continuous-energy  Monte  Carlo 
code  MCNP,  and  for  the  Los  Alamos  discrete-ordinates 
transport  codes.  This  consistent  data  source  has  allowed  the 
apfproximate  methods  (equivalence  theory,  Bi,  integral 
transport,  Vl-Sn)  to  be  compared  with  accurate  Monte 
Carlo  results.  So  far,  this  has  resulted  in  improved  methods 
for  space-and-energy  self-shielding  in  the  resonance  range 
(e.g.,  the  NJOY  flux  calculator,  epithermal  disadvantage 
factors  for  EPRI-CELL,  shielded  elastic  removal),  it  has 
shown  why  the  newest  ENDF/based  libraries  initially  gave 
results  worse  than  the  old  libraries,  and  it  has  pointed  out 
problems  for  future  study  such  as  resonance  interference 
effects  at  high  burnup.  Finally,  the  results  are  compared  to 
various  criticality  benchmarks  to  evaluate  the  performance 
of  ENDF/B-V  for  thermal  reactor  analysis  and  to  establish 
the  biases  introduced  by  the  approximate  methods  used  in 
the  fuel  cycle  codes. 

Finite  element  basis  used  in  consistent  nuclear  data  evalua- 
tion, F.  Schmittroth,  SP594.  pp.  221-223  (Sept.  1980). 

Key  words:  covariance;  cross  section;  evaluation. 

A  method  for  the  consistent  evaluation  of  nuclear  cross 
sections  and  other  data  is  presented.  The  method  allows  the 
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simultaneous  inclusion  of  nuclear  model  calculations,  micro- 
scopic and  integral  measurements,  and  the  results  of  previ- 
ously adjusted  multigroup  cross  sections  in  a  consistent 
evaluation.  Complete  covariance  information  is  retained 
throughout  the  analysis. 

Effect  of  resonance  interference  between  U-238  and  CS-133 
on  isotopic  correlation  of  fission  product,  H.  Takano,  Y.  Ishi- 
guro,  and  S.  Matsuura,  SP594,  pp.  224-227  (Sept.  1980), 

Key  words:  burnup;  fission  product;  JPDR-I  reactor;  reso- 
nance integral;  resonance  interference  effect;  spent  fuel. 

Interference  effect  between  resonances  of  and  "^s 
was  calculated  for  the  spent  fuel  rod  of  Japan  Power  Dem- 
onstration Reactor  I  (JPDR-I).  The  resonance  interference 
effect  reduces  resonance  integral  of  "^s  by  4-15  percent. 
The  main  reduction  is  caused  by  the  resonance  interference 
between  the  5.9  eV  level  of  '^XZs  and  6.67  eV  level  of  "'U. 
The  interference  effect  depends  considerably  on  both  the 
concentration  of  "XTs  and  the  void  fraction  of  coolant 
water,  but  its  dependence  on  temperature  variation  of  fuel 
rod  is  small.  The  effective  resonance  integral  of  '^^s  be- 
comes small  by  about  5  percent  when  the  void  fraction  of 
coolant  water  is  changed  from  zero  to  45  percent.  It  is 
concluded  that  the  value  of  five  percent  is  a  very  important 
correction  factor  which  proves  a  linear  correlation  between 
activity  ratio  "''Cs/'^'Cs,  neutron  capture  product  to  direct 
fission  product,  and  burnup. 

Neutron  cross  sections  for  fusion,  R.  C.  Haight,  SP594,  pp. 
228-238  (Sept.  1980). 

Key  words:  activation;  dosimetry;  fusion;  neutron  heating; 
neutron  transport;  radiation  damage;  tritium  breeding. 

First  generation  fusion  reactors  will  most  likely  be  based 
on  the  ^(d,n)''He  reaction,  which  produces  14-MeV  neu- 
trons. In  these  reactors,  both  the  number  of  neutrons  and 
the  average  neutron  energy  will  be  significantly  higher  than 
for  fission  reactors  of  the  same  power.  Accurate  neutron 
cross  section  data  are  therefore  of  great  importance.  They 
are  needed  in  present  conceptual  designs  to  calculate  neu- 
tron transport,  energy  deposition,  nuclear  transmutation  in- 
cluding tritium  breeding  and  activation,  and  radiation 
damage.  They  are  also  needed  for  the  interpretation  of 
radiation  damage  experiments,  some  of  which  use  neutrons 
up  to  40  MeV.  In  addition,  certain  diagnostic  measurements 
of  plasma  experiments  require  nuclear  cross  sections.  The 
quality  of  currently  available  data  for  these  applications 
will  be  reviewed  and  current  experimental  programs  will  be 
outlined.  The  utility  of  nuclear  models  to  provide  these 
data  also  will  be  discussed. 

Shielding  of  fusion  reactors,  R.  G.  Alsmiller,  Jr.,  SP594,  pp. 
239-245  (Sept.  1980). 

Key  words:  fusion;  neutral  beam  injection;  neutrons;  nucle- 
ar heating;  photon  dose  rate;  photons;  shielding. 

The  blanket  and  shield  assemblies  of  fusion  reactors  will 
contain  a  significant  number  of  very  sizable  penetrations 
(neutral  beam  injection  ducts,  pumping  ports,  etc.).  The 
combination  of  high-energy  neutrons  and  large  penetrations 
will  introduce  severe  design  problems  that  are  quite  differ- 
ent from  those  encountered  previously.  Fusion  reactors 
with  their  penetrations  are  very  complex  geometric  struc- 
tures and  in  calculating  nuclear  effects  (heating,  activation, 
etc.)  tradeoffs  must  be  made  between  computing  efficiency 
and  the  accuracy  in  the  geometric  modeling.  The  types  of 
problems  that  arise  due  to  large  penetrations  will  be  illus- 
trated by  the  calculations  that  have  been  carried  out  to  aid 
in  the  design  of  the  shielding  for  the  neutral  beam  injectors 
of  the  Tokamak  Fusion  Test  Reactor  being  built  at  Prince- 
ton University. 


Tritium  breeding  in  fusion,  M.  T.  Swinhoe,  SP594,  pp.  246- 
253  (Sept.  1980). 

Key  words:  activation;  breeding  blankets;  DT  fusion  tritium 
breeding  ratio;  ENDF/B;  integral  and  differential  experi- 
ments; LiOH;  liquid  scintillator;  quenching. 

Commercial  DT  fusion  reactors  need  a  breeding  ratio 
(BR)  of  at  least  unity.  The  accuracy  of  BR  calculations  is 
limited  by  data  uncertainties,  especially  the  T.i(n,n'at) 
cross-section.  A  recent  absolute  measurement  of  this  cross- 
section  (4-14  MeV)  is  described.  These  results  and  other 
experimental  evidence  for  a  discrepancy  in  the  ENDF/B 
evaluated  cross-section  are  presented.  The  effect  of  the  new 
measurements  on  various  reactor  blanket  designs  is  also 
discussed. 

Charged  particle  cross  section  requirements  for  advanced 
fusion  fuel  cycles,  G.  W.  Shuy  and  R.  W.  Conn,  SP594,  pp. 
254-264  (Sept.  1980). 

Key  words:  charged  particle  cross  section  needs;  fusion; 
fusion  reactivity. 

Charged  particle  cross  sections  required  for  advanced 
fusion  fuel  cycle  calculations  are  discussed.  Reactions  im- 
portant for  the  d-d,  d-TJe,  d-Li,  p-1^i  and  p-"B  cycles  are 
described.  The  importance  of  nuclear  elastic  scattering  is 
emphasized.  Important  fusion  cross  sections  and  the  energy 
range  where  data  is  required  are  identified.  Of  particular 
interest  for  the  propagating  p-^i  cycle  is  the  ^i(^e,p)^e 
reaction  where  the  ^e  can  be  in  different  energy  states. 
The  reactivity  of  the  catalyzed  d-d  reaction  at  T,  =  75  keV 
can  be  increased  by  25%  at  T,.  =  50  keV  to  75%  at  100 
keV  relative  to  the  reactivity  neglecting  nuclear  elastic 
scattering.  The  result  is  due  to  fusion  events  between  fast 
deuterons  produced  by  elastic  scattering  with  the  back- 
ground ions.  The  fraction  of  energy  given  to  electrons  is 
likewise  influenced  by  nuclear  elastic  scattering.  The  frac- 
tion of  a  14.5  MeV  proton's  energy  given  to  electrons  at 
100  keV  decreases  from  85%  when  only  coulomb  scatter- 
ing is  assumed  to  50%  when  coulomb  plus  nuclear  scatter- 
ing is  included. 

Measurement  and  analysis  of  neutron  spectra  in  some  assem- 
blies of  reactor  materials,  I.  Kimura,  SP594,  pp.  265-274  (Sept. 
1980). 

Key  words:  group  constants;  neutron  spectrum;  sensitivity 
coefficient;  time-of-flight;  transport  calculation. 

In  order  to  assess  group  constants  for  reactor  materials, 
energy  spectra  of  neutrons  from  about  1  keV  to  a  few  MeV 
in  some  sample  assemblies  have  been  measured  by  the  linac- 
time-of-flight  method  and  the  results  are  compared  with 
those  theoretically  predicted  by  one-dimensional  transport 
calculation.  In  addition  to  the  ordinary  large  bulk  pile 
system,  a  smaller  pile  surrounded  by  a  reflector  and  a  slab 
scattering  method  have  been  investigated  by  introducing 
the  sensitivity  coefficients  of  group  constants  to  neutron 
spectrum.  Typical  results  for  some  reactor  materials  taken 
at  the  Research  Reactor  Institute,  Kyoto  University  are 
shown. 

Neutron  transport  in  structural  materials  and  shielding 
design,  M.  Salvatores,  SP594.  pp.  275-284  (Sept.  1980). 

Key  words:  bias  factors;  neutron  transport;  shielding. 

In  this  paper  the  recent  development  in  integral  Bench- 
mark experiments  and  their  analysis  is  reviewed.  The  main 
problems  related  to  data  and  method  assessment  are  also 
briefly  reviewed.  In  particular,  the  basic  data  processing 
and  multigroup  structure  optimization  and  the  effects  of  the 
basic  data  uncertainty  evaluation  are  stressed. 


80 


The  representativity  of  an  integral  experiment  from  the 
designer  point  of  view  is  indicated.  Moreover  a  procedure 
to  deduce  design  oriented  bias  factors  is  outlined.  Cross 
section  adjustments  are  indicated  as  a  useful  tool  to  reduce 
these  bias  factors  and  their  uncertainties. 

Neutron  dosimetry  for  radiation  damage  in  flssion  and  fusion 
reactors,  D.  L.  Smith,  SP594.  pp.  285-296  (Sept.  1980). 

Key  words:  cross  sections;  fission;  fusion;  neutron  dosi- 
metry; radiation  damage;  radioactivity;  reactors. 

The  properties  of  materials  subjected  to  the  intense  neu- 
tron radiation  fields  characteristic  of  fission  power  reactors 
or  proposed  fusion  energy  devices  is  a  field  of  extensive 
current  research.  These  investigations  seek  important  infor- 
mation relevent  to  the  safety  and  economics  of  nuclear 
energy.  In  high-level  radiation  environments,  neutron  me- 
trology is  accomplished  predominantly  with  passive  tech- 
niques which  require  detailed  knowledge  about  many  nu- 
clear reactions.  The  quality  of  neutron  dosimetry  has  in- 
creased noticeably  during  the  past  decade  owing  to  the 
availability  of  new  data  and  evaluations  for  both  integral 
and  differential  cross  sections,  better  quantitative  under- 
standing of  radioactive  decay  processes,  improvements  in 
radiation  detection  technology,  and  the  development  of  re- 
liable spectrum  unfolding  procedures.  However,  there  are 
problems  caused  by  the  persistence  of  serious  integral-dif- 
ferential discrepancies  for  several  important  reactions. 
There  is  a  need  to  further  develop  the  data  base  for  exoth- 
ermic and  low-threshold  reactions  needed  in  thermal  and 
fast-fission  reactor  dosimetry,  and  for  high-threshold  reac- 
tions needed  in  fusion-energy  dosimetry.  The  unsatisfied 
data  requirements  for  fission  reactor  dosimetry  appear  to  be 
relatively  modest  and  well  defined,  while  the  needs  for 
fusion  are  extensive  and  less  well  defined  because  of  the 
immature  state  of  fusion  technology.  These  various  data 
requirements  are  examined  with  the  goal  of  providing  sug- 
gestions for  continued  dosimetry-related  nuclear  data  re- 
search. 

Discussion  of  integral  experiment  C/E  discrepancies,  L.  G. 

LeSage  and  R.  D.  McKnight,  SP594,  pp.  297-306  (Sept.  1980). 

Key  words:  delayed  neutron  data;  eigenvalue;  ENDF/B- 
IV;  integral  experiments;  reaction  rate  ratios;  reactivity 
worths;  ZPR  critical  assembly. 

Calculation-to-experiment  discrepancies  for  several  key 
integral  parameters  measured  in  ZPR  fast  critical  assemblies 
are  examined.  Discussion  includes  a  brief  review  of  experi- 
mental and  calculational  methods  and  an  estimate  of  their 
uncertainties.  Comparison  of  the  bias  between  the  calculat- 
ed and  experimental  values  with  their  combined  estimated 
uncertainties  is  used  to  infer  nuclear  data  deficiencies.  Sev- 
eral of  these  C/E  discrepancies  indicate  probable  errors  in 
the  ENDF/B-IV  nuclear  data  files. 

Cross  sections  for  fast  neutron  capture  on  Se,  Cd  and  Os 
isotopes,  M.  Herman  and  A.  Marcinkowski,  SP594,  pp.  307- 
310  (Sept.  1980). 

Key  words:  cross  sections  on  Se,  Cd,  Os;  statistical  model 
analysis. 

Activation  capture  cross  sections  were  measured  for  Se, 
Cd  and  Os  isotopes  in  the  neutron  energy  range  from  0.5 
MeV  to  1.3  MeV.  The  results  of  measurements  are  com- 
pared with  statistical  model  calculations. 

Optical  model  calculations  of  nucleon  interactions  with  ^^'Nb, 
from  10  keV  up  to  50  MeV,  C.  Lagrange,  SP594.  pp.  311-314 
(Sept.  1980). 

Key  words:  isobaric  analog;  n-scattering;  optical  potential; 
(p,p)  and  (p,n)  reactions. 


The  neutron  spherical  optical  potential  is  determined  fol- 
lowing the  SPRT  method  by  a  fit  to  strength  functions, 
scattering  radius,  total  cross  section  and  neutron  elastic 
scattering  data.  Comparison  to  the  potential  obtained  with 
existing  proton  scattering  data,  (p,p)  (p,n),  provides  a  basis 
for  the  determination  of  the  complex  symmetry  term  of  the 
optical  potential.  Calculations  using  the  J.L.M.  optical 
model  will  be  also  presented  and  discussed. 

Neutron  resonance  parameters  for  palladium  isotopes,  P.  Sta- 
veloz,  E.  Cornells,  L.  Mewissen,  F.  Poortmans,  G.  Rohr,  R. 
Shelley,  and  T.  Van  Der  Veen,  SP594,  pp.  315-318  (Sept. 
1980). 

Key  words:  enriched  targets;  palladium  isotopes;  resonance 
parameters  deduced. 

We  have  undertaken  a  systematic  study  of  neutron  reso- 
nance parameters  for  the  isotopes  Pd-104,105, 106,108  and 
1 10  (enriched  isotopes  on  loan  from  ORNL)  in  response  to 
requests  for  such  data  on  important  fission  products.  Var- 
ious neutron  time-of-flight  experiments  have  been  per- 
formed at  GELINA — capture,  elastic  scattering  and  total 
cross  section  measurements.  Parity  assignments  are  made  on 
the  basis  of  low-bias  to  high  bias  ratios  deduced  from  cap- 
ture gamma-ray  spectra.  The  resonance  parameter  analysis 
is  completed  for  Pd-105  and  partial  results  are  available  for 
PD- 106, 108  and  110. 

Resonance  parameters  of  '"^Zr  below  40  keV,  C.  Coceva,  P. 
Giacobbe,  and  M.  Magnani,  SP594.  pp.  319-322  (Sept.  1980). 

Key  words:  single-level  analysis;  Zr(n,total)  cross  section. 

Time-of-flight  neutron  transmission  measurements  on 
ZrOa  enriched  samples,  performed  with  high  resolution, 
allowed  evaluation  of  energy,  spin,  parity  and  neutron 
width  of  fourteen  ^'Zr  resonances  below  40  keV.  Accurate 
single-level  analysis  was  carried  out.  Strength  function  esti- 
mate is  significant  only  for  p-wave,  owing  to  the  limited 
number  of  resonances. 

Neutron  capture  cross  sections  of  Y,  Nb,  Gd,  W  and  Au 
between  0.5  and  3.0  MeV,  G.  Grenier,  J.  P.  Delaroche,  S. 
Joly,  C.  Lagrange,  and  J.  Voignier,  SP594,  pp.  323-327  (Sept. 
1980). 

Key  words:  statistical  model  calculations;  Y,  Nb,  Gd,  W 
and  Au(n,7). 

Absolute  neutron  capture  cross  section  measurements  for 
Y,  Nb,  Gd,  W  and  Au  as  well  as  for  the  following  isotopes 
i^^d,  '^«Gd,  '"Gd,  '^H3d,  '*W,  "W,  '«nv,  ''^V  were 
carried  out  in  the  0.5  MeV-3.0  MeV  energy  range.  For 
most  of  these  isotopes,  available  data  were  scarce  and  dis- 
crepant. In  the  present  work  the  capture  cross  sections 
were  determined  through  direct  y-ray  spectrum  emitted  by 
the  samples  (integrated  spectrum  method)  and  compared 
with  statistical  model  calculations  involving  transmission 
coefficients  deduced  from  spherical  or  deformed  optical 
potential  analyses. 

Neutron  radiative  capture  and  transmission  measurements  of 

'■"Sm  and  '''^m,  M.  Mizumoto,  M.  Sugimoto,  Y.  Nakajima, 
Y.  Kawarasaki,  Y.  Furuta,  and  A.  Asami,  SP594,  pp.  328-332 
(Sept.  1980). 

Key  words:  average  capture  cross  sections;  resonance  pa- 
rameters. 

The  neutron  capture  and  transmission  of  ''"Sm  and  '''^m 
were  measured  at  the  55  m  time-of-flight  station  of  the 
Japan  Atomic  Energy  Research  Institute  Electron  Linear 
Accelerator.  Measurements  were  carried  out  with  a  large 
liquid  scintillation  detector,  a  Li  glass  detector  and  a  '°B- 
Nal  detector  using  enriched  samples  of  '""Sm  (98.34%)  and 
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'■•^m  (97.72%).  The  average  capture  cross  sections  were 
deduced  from  3.3  to  300  keV  with  an  estimated  accuracy  of 
5  to  15%.  The  transmission  data  were  analyzed  with  a 
multi-level  Breit  Wigner  formula  to  obtain  neutron  widths 
of  resonances  up  to  2  keV  for  "'Sm  (212  resonances)  and 
520  eV  for  '""^m  (157  resonances).  The  S-wave  strength 
functions  and  average  level  spacings  were  found  to  be 
10%  =  4.8  ±  0.5,  _D  =  5.7  ±  0.5  eV  for  "'Sm  and 
10%  =  4,6  ±  0.6,  D  =  2.2  ±  0.2  eV  for  "^m. 

Calculation  of  neutron  cross  sections  for  tungsten  isotopes, 

E.  D.  Arthur  and  C.  A.  Philis,  SP594.  pp.  333-335  (Sept. 
1980). 

Key  words:  coupled-channel  methods;  Hauser-Feshbach; 
neutron  cross-section  calculations;  preequilibrium. 

Neutron-induced  cross  sections  on  tungsten  isotopes  have 
been  calculated  in  the  energy  range  between  0.2  and  20 
MeV  using  preequilibrium-statistical  model  techniques.  The 
success  of  these  calculations,  which  form  part  of  an  effort 
to  improve  the  evaluated  neutron  and  gamma-ray  produc- 
tion cross  sections  for  tungsten  appearing  in  ENDF/B, 
depends  strongly  on  the  determination  of  consistent  input 
parameter  sets  applicable  over  the  entire  range  of  interest. 
For  example,  neutron  optical  model  parameters  have  been 
derived  through  a  simultaneous  analysis  of  total  cross  sec- 
tions, resonance  data,  and  angular  distributions.  These  pa- 
rameters, when  used  in  multistep  Hauser-Feshbach  calcula- 
tions, produce  good  agreement  with  varied  experimental 
data  such  as  neutron  inelastic  scattering  excitation  functions 
and  (n,2n)  cross  sections.  Likewise,  gamma-ray  strength 
functions  have  been  determined  through  fits  to  neutron 
capture  data  that  produce  calculated  results  that  compare 
well  to  measured  gamma-ray  production  cross  sections.  A 
description  of  the  techniques  used  in  such  parameter  deter- 
minations as  well  as  comparison  of  calculated  results  to 
experimental  data  will  be  presented. 

Coherent    optical    and    statistical    model    analysis  of 

182,  183,  184,186^  neutron  cross  sections,  J.  P.  Delaroche,  G. 
Haouat,  J.  Lachkar,  Y.  Patin,  J.  Sigaud,  and  J.  Chardine, 
SP594,  pp.  336-339  (Sept.  1980). 

Key  words:  elastic  and  inelastic  scattering  cross  sections; 
energy  range  10  keV-15  MeV;  optical  and  statistical  model 
calculations;  potential  scattering  radii;  s-  and  p-wave 
strength  functions;  total  cross  sections;  W  isotopes. 

Previously  reported  s-  and  p-wave  strength  functions, 
potential  scattering  radii  and  total  cross  sections  along  with 
scattering  data  below  15  MeV  have  been  analysed  in  the 
frame  of  coupled  channel  formalism.  Potential  parameters, 
deformation  parameters  and  transmission  coefficients  have 
been  obtained.  Statistical  model  calculations  involving  the 
above  transmission  coefficients  have  been  performed  in 
order  to  determine  compound  elastic  and  inelastic  scatter- 
ing cross  sections  as  well  as  capture  cross  sections.  These 
optical  and  statistical  model  calculations  yield  good  agree- 
ment with  most  of  the  available  cross  section  meas- 
urements. 

The  neutron  capture  cross  sections  of  natural  Yb,  '™Yb, 
^'^Lu  and  '^'W  in  the  energy  range  from  5  to  200  keV  for  the 
"^u-chronometer,  H.  Beer,  F.  Kappeler,  and  K.  Wisshak, 
SP594,  pp.  340-343  (Sept.  1980). 

Key  words:  capture  cross  sections;  nucleosynthesis;  Lu- 
cosmochronometer. 

The  neutron  capture  cross  sections  of  natural  Yb,  ""Yb, 
"^Lu  and  '^''W  have  been  measured  in  the  keV  neutron 
energy  range  with  a  pulsed  Van  de  Graaff  accelerator  using 
the  kinematically  collimated  neutron  beam  from  the 
'Li(p,n)  and  the  T(p,n)  reaction.  Prompt  capture  gamma 


rays  were  registered  by  a  Moxon-Rae  detector.  All  meas- 
urements were  performed  in  a  single  run  relative  to  the 
'^'Au  cross  section  as  a  standard.  The  cross  sections  of 
"^Lu  and  ""Yb  were  used  to  investigate  the  "^u-cosmic 
clock. 

Stellar  nucleosynthesis  and  the  24-keV  neutron  capture  cross 
sections  of  some  heavy  nuclei,  T.  Bradley,  Z.  Parsa,  M.  L. 
Stelts,  and  R.  E.  Chrien,  SP594,  pp.  344-347  (Sept,  1980). 

Key  words:  activation  cross  sections  at  24  keV;  stellar 
nucleosynthesis. 

The  neutron  capture  cross  sections  of  "^n,  ""Ba,  '''^d, 
'^^d,  >««W,  i^OQs  and  ^^^Os  at  24  keV  neutron  energy  were 
measured  with  respect  to  ^''Au  by  activation  in  a  24  keV 
neutron  beam  at  the  Brookhaven  High  Flux  Beam  Reactor. 
The  reliability  of  this  technique  was  verified  by  remeasur- 
ing  the  cross  section  of  and  comparing  it  to  previous 
measurements.  This  continuing  series  of  measurements  will 
provide  a  more  reliable  data  base  for  nucleosynthesis  calcu- 
lations. 

The  measurement  of  Maxwellian  averaged  capture  cross  sec- 
tions for  "^a,  ''"Ce,  "^Lu  and  "l^u  with  a  special  activation 
technique,  H.  Beer  and  F.  Kappeler,  SP594,  pp.  348-350  (Sept. 
1980). 

Key  words:  capture  cross  sections;  s-process  synthesis. 

The  capture  cross  sections  of  '^^a,  '""Ce,  "^.u,  and  the 
capture  cross  section  of  "^Lu  to  the  3.68  h  isomeric  state  in 
"^u  have  been  determined  at  30  keV  neutron  energy 
using  the  activation  technique.  Neutrons  were  generated  via 
the  'Li(p,n)  reaction  just  above  the  reaction  threshold  at  a  3 
MV  pulsed  Van  de  Graaff  accelerator.  The  neutron  beam 
was  kinematically  collimated  with  an  energy  spectrum  simi- 
lar to  a  Maxwellian  distribution,  so  that  the  activation 
measurements  yielded  directly  Maxwellian  averaged  cap- 
ture cross  sections. 

Nuclear  development  needs  for  fusion-fission  hybrid  reactors, 

D.  L.  Jassby,  SP594.  pp.  351-359  (Sept.  1980). 

Key  words:  cross-section  data;  fission;  fusion;  heat  transfer; 
hybrid  blanket;  tokamak. 

A  fusion-fission  (hybrid)  reactor  consists  of  a  D-T  or  D- 
D  fusion-neutron  source  surrounded  by  a  neutron-absorbing 
"blanket"  containing  fertile  materials  (Th-232,  U-238,  Li-6, 
Li-7).  The  hybrid  reactor's  basic  attraction  derives  from  its 
ability  to  perform  certain  practical  functions — notably 
power  multiplication  and  fissile  breeding — without  requir- 
ing either  start-up  or  make-up  fissile  feed.  Apart  from  the 
development  of  an  adequate  fusion-neutron  generator,  de- 
velopment needs  for  the  hybrid  reactor  include  (1)  im- 
proved information  on  neutron  cross  sections  at  energies  of 
3  to  16  MeV,  in  nuclides  of  thorium,  protactinium,  uranium, 
neptunium,  and  plutonium,  and  on  secondary  gamma-ray 
spectra  due  to  inelastic  neutron  scattering  and  (n,  xn)  events 
in  these  nuclides;  (2)  cross-section  sensitivity  analyses  of 
breeding  performance;  (3)  resolution  of  compatibility  prob- 
lems among  potential  fuels,  claddings,  and  coolants;  (4) 
more  extensive  data  on  coolant  flow  and  heat  transfer  prop- 
erties, for  analyzing  severe  thermal  hydraulics  problems 
arising  from  sharp  gradients  in  heat  production;  (5)  quanti- 
tative information  on  the  adverse  effect  of  cyclic  power 
operation  on  fuel-clad  interaction  and  mechanical  proper- 
ties; (6)  determination  of  radiation  damage  effects  on  candi- 
date blanket  materials.  Because  the  basic  source  of  neutrons 
in  a  hybrid  reactor  operates  independently  of  the  means  by 
which  these  neutrons  are  utilized,  many  blanket  develop- 
ment requirements  can  be  satisfied  simultaneously  by  testing 
in  separate  and  independent  blanket  modules  of  a  fusion  test 
reactor. 
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Burning  nuclear  wastes  in  fusion  reactors,  H.  W.  Meldner 
and  W.  M.  Howard,  SP594,  pp.  360-363  (Sept.  1980). 

Key  words:  actinide  burn-up;  fusion  pellets;  neutron  cross 
sections;  neutron  spectra. 

We  have  studied  actinide  burn-up  in  ICF  reactor  pellets; 
i.e.,  14  MeV  neutron  fission  of  the  very  long-lived  actinides 
that  pose  storage  problems.  A  major  advantage  of  pellet 
fuel  region  burn-up  is  safety:  only  milligrams  of  highly 
toxic  and  active  material  need  to  be  present  in  the  fusion 
chamber,  whereas  blanket  burn-up  requires  the  continued 
presence  of  tons  of  actinides  in  a  small  volume.  The  acti- 
nide data  tables  required  for  Monte  Carlo  calculations  of 
the  burn-up  of  ^'"Am  and  ^'''Am  are  discussed  in  connec- 
tion with  a  study  of  the  sensitivity  to  cross  section  uncer- 
tainties. More  accurate  and  complete  cross  sections  are 
required  for  realistic  quantitative  calculations. 

Safeguards,  W.  A.  Higinbotham,  SP594,  pp.  364-367  (Sept. 
1980). 

Key  words:  calorimetry;  gamma-ray  spectrometry;  neutron 
interrogation;  safeguards. 

Domestic  safeguards  have  been  developed  to  prevent  the 
theft  of  nuclear  materials  or  the  sabotage  of  nuclear  facili- 
ties. International  safeguards  are  intended  to  detect  diver- 
sion of  materials  or  misuse  of  nuclear  facilities  by  a  nation. 
An  important  safeguards  activity,  in  both  cases,  is  materials 
accounting.  Conventional  accounting  employs  measurement 
of  weight  or  volume,  the  taking  of  representative  samples, 
and  chemical  analysis  to  determine  the  concentration  of  U 
or  Pu,  and  isotopic  ratios.  Non-destructive  assay  methods, 
based  on  the  measurement  of  the  natural  or  induced  radio- 
active emissions  of  U  and  Pu,  are  of  increasing  importance 
for  national  and  IAEA  safeguards.  These  techniques  are 
based  on  the  information  developed  in  the  R&D  on  neutron 
cross  sections  and  nuclear  decay  schemes.  Calculations  of 
the  burnup  of  uranium  fuels  in  a  reactor  and  of  the  plutoni- 
um  in  spent  fuel  depend  heavily  on  the  knowledge  of  nucle- 
ar cross  sections  and  on  the  neutron  spectra  in  operating 
reactors.  Examples  of  important  safeguards  non-destructive 
and  other  verification  techniques  are  presented. 

Fast-neutron  capture  cross  sections  of  importance  in  techno- 
logical applications,  W.  P.  Poenitz,  SP594,  pp.  368-379  (Sept. 
1980). 

Key  words:  fast  neutron  capture;  fission  product  nuclei. 

The  importance  of  the  capture  cross  section  of  the  major 
fertile  nuclei,  and  ^^Th,  leads  to  the  consideration  of 
these  data.  The  ^^*U(n,7)  cross  section  is  considered  of 
priority  as  it  is  part  of  the  238jj.239py  cycle.  Experimental 
techniques  used  in  the  measurements  of  these  data  are  con- 
sidered. Data  measured  more  recently  are  compared  with 
provisions  made  for  the  possible  explanations  of  differing 
results.  It  is  concluded  that  the  ^^^(n,y)  cross  section  is 
known  with  —5%  above  10  keV  and  fulfills  the  uncertainty 
Hmit  for  this  cross  section  set  to  achieve  design  accuracy 
for  Veff  and  the  breeding  ratio  above  500  keV.  Below  500 
keV,  the  present  uncertainty  falls  short  of  the  required  1.5- 
3.0%  uncertainty.  Specific  recommendations  are  made  to 
resolve  existing  discrepancies  and  data  uncertainties. 

Measurement  of  the  fast  neutron  capture  cross  section  of 
"nj  relative  to  2=^U(n,f),  L.  R.  Fawcett,  Jr.,  W.  P.  Poenitz, 
and  D.  L.  Smith,  SP594,  pp.  380-384  (Sept.  1980). 

Key  words:  activation;  gamma  counting. 

The  capture  cross  section  of  ^^*U  was  measured  using  the 
activation  technique  and  ^^^U(n,f)  as  a  reference  cross  sec- 
tion. Capture  events  were  measured  by  detection  of  two 


prominent  y-transitions  in  the  decay  of  the  daughter 
nuclide,  ^^^p,  employing  a  high  resolution  Ge(Li)  detec- 
tor. The  system  was  calibrated  with  samples  activated  in  a 
thermal  neutron  flux  relative  to  the  capture  cross  section  of 
gold,  and  with  an  absolutely  calibrated  a-emitter,  ^''^Am, 
which  decays  to  ^^'Np.  Cross  section  measurements  were 
carried  out  in  the  neutron  energy  range  from  30  keV  to  3 
MeV.  Emphasis  was  on  absolute  values  between  150  keV 
and  1  MeV  where  the  ^^^(n,7)  cross  section  and  its  ratio 
to  "^U(n,0  are  not  very  sensitive  to  energy  scale  uncertain- 
ties and  the  "^(n,0  cross  section  is  small.  Background 
from  fission  products  was  found  to  restrict  the  accuracy  of 
the  measured  data  at  energies  >  1.5  MeV. 

Selected  topics  in  research  program  on  IBR-2,  V.  I.  Luschi- 
kov,  L.  B.  Pikelner,  Y.  P.  Popov,  I.  M.  Frank,  E.  I.  Shara- 
pov,  and  Y.  S.  Yazvitskii,  SP594,  pp.  385-393  (Sept.  1980). 

Key  words:  IBR-2  reactor;  isomeric  shift;  neutron  reson- 
ances; polarized  neutrons  and  nuclei;  pulsed  neutron  source. 

The  physical  start-up  of  the  IBR-2  fast  pulsed  reactor 
took  place  in  the  laboratory  of  Neutron  Physics,  JINR. 
Design  values  for  instantaneous  thermal  neutron  fluxes  are: 
10"  cm"^  s~'  inside  the  moderator  and  10'^  cm"^  s"'  from 
its  surface.  In  combination  with  the  heavy  current,  short 
pulse  injector  (electron  induction  accelerator  LIU-30  being 
under  construction  now)  it  will  become  a  high  intensity 
neutron  source  for  the  time-of-flight  investigations  in  the 
energy  range  from  10"'  to  10*  eV.  The  characteristics  of 
the  complex  IBR-2  +  LIU-30  are  described.  The  neutron 
beams  and  their  use  in  the  condensed  matter  and  applied 
research  are  mentioned.  The  program  for  n  a  -,  ny-  and  nf- 
cross  section  measurements  as  well  as  neutron  cross  section 
study  for  few  nucleon  systems  are  reported.  The  prospects 
for  nuclear  physics  research  on  the  LIU-30  nonmultiplying 
target  facility  are  outlined  using  as  examples  the  experi- 
ments with  polarized  neutrons  and  nuclei  and  some  others. 
The  description  is  illustrated  with  the  results  obtained  re- 
cently on  the  operating  IBR-30  pulsed  reactor. 

Thermal  neutron  capture  cross  section  in  deuterium,  V.  P. 

Alfimenkov,  S.  B.  Borzakov,  J.  Wierzbicki,  B.  P.  Osipenko, 
L.  B.  Pikelner,  V.  G.  Tishin,  and  E.  I.  Sharapov,  SP594,  pp. 
394-396  (Sept.  1980). 

Key  words:  radiative  cross  section;  thermal  neutron  cap- 
ture. 

The  radiative  thermal  nD  capture  cross  section  8d  was 
measured  by  the  time-of-flight  method  at  the  IBR-30  pulsed 
reactor  using  Ge(Li)  detector,  D2O  water  sample  and  the 
6a  thermal  cross  section  as  the  standard.  The  result  487(24) 
yiib  is  in  favour  of  the  theoretical  value  found  in  the  frame 
of  the  three  body  problem. 

Status  of  gamma  ray  production  cross  section  data,  K.  Su- 

giyama,  SP594,  pp.  397-407  (Sept.  1980). 

Key  words:  fast  neutron;  gamma  rays  of  discrete  and  con- 
tinuum. 

The  gamma  rays  produced  by  the  interaction  of  neutrons 
with  matter  are  an  important  aspect  of  the  problem  con- 
cerning the  utilization  of  nuclear  energy.  This  paper  pre- 
sents a  review  of  the  gamma  ray  production  cross  sections 
in  neutron  energy  of  MeV;  experimental  measurements  and 
theoretical  calculations.  Emphasis  is  given  to  the  applied 
purpose  rather  than  the  nuclear  structure  studies  described 
by  van  Heerden  at  Harwell  Conference  on  Neutron  Physics 
and  Nuclear  Data  last  year.  Current  measurements  are  dis- 
cussed; not  only  the  discrete  lines  but  continuum  fractions 
of  the  gamma  rays.  Some  efforts  on  the  theoretical  calcula- 
tions are  presented  for  the  explanations  of  the  data. 
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Gamma-ray  production  cross  sections  for  fast  neutron  inter- 
actions witli  Al,  Ni,  Cu  and  Nb,  Y.  Hino,  T.  Yamamoto,  S. 
Itagaki,  and  K.  Sugiyama,  SP594.  pp.  408-412  (Sept.  1980). 

Key  words:  Al,  Ni,  Cu  and  Nb(n,X7)  reactions;  differential 
cross  sections;  discrete  lines;  unfolding  analysis;  unresolved 
gamtna-rays. 

Gamma-ray  production  cross  sections  have  been  meas- 
ured for  the  (n,xy)  reactions  in  Al,  Ni,  Cu  and  Nb  at  the 
neutron  energies  of  5.3,  5.9,  6.4  and  7.0  MeV.  The  Dynami- 
tron  accelerator  and  a  deuterium  gas  target  were  used  to 
produce  pulsed  monoenergetic  neutrons.  Gamma  rays  were 
detected  with  a  heavily  shielded  70-cm'  coaxial  Ge(Li) 
detector  placed  at  an  angle  of  125°.  A  time-of-flight  tech- 
nique was  adopted  to  discriminate  against  pulses  due  to 
scattered  neutrons  and  background  radiations.  Absolute 
cross  sections  of  discrete  gamma-ray  lines  are  obtained. 
Total  and  unresolved  gamma-ray  production  cross  sections 
are  also  obtained  by  unfolding  the  pulse  height  spectra  with 
a  modified  "FERDOR"  code.  The  present  results  are  dis- 
cussed in  comparison  with  previous  data,  and  are  in  general 
agreement  with  those  of  ORNL. 

Neutron  spectrum  at  90°  from  800  MeV  (p,n)  reactions  on  a 
Ta  target,  S.  D.  Howe,  P.  W.  Lisowski,  N.  S.  P.  King,  G.  J. 
Russell,  and  H.  J.  Donnert,  SP594.  pp.  413-416  (Sept.  1980). 

Key  words:  intranuclear  cascade  predictions;  neutron  yield; 
Ta(p,xn). 

The  neutron  time-of-flight  spectrum  produced  by  a  thick 
tantalum  target  bombarded  by  800-MeV  protons  has  been 
measured  at  an  angle  of  90°.  The  data  were  taken  at  the 
Weapons  Neutron  Research  facility  using  a  cylindrical  Ta 
target  with  a  radius  of  1.27  cm  and  a  length  of  15  cm.  An 
NE-213  liquid  scintillator  was  used  to  detect  the  neutrons 
over  an  energy  range  of  0.5-350  MeV.  The  neutron  yield  is 
presented  and  compared  to  a  intranuclear-cascade/evapora- 
tion model  prediction. 

Analysis  of  neutron  yield  produced  by  high  energy  proton,  H. 
Takahashi  and  Y.  Nakahara,  SP594,  pp.  417-421  (Sept.  1980). 

Key  words:  evaporation;  fission;  high  energy  proton;  neu- 
tron yield  analysis;  spallation. 

Vasil'kov  et  al.'s  experiments  for  neutron  yield  and  neu- 
tron capture  distribution  produced  by  400  and  660  MeV 
protons  were  analyzed  by  using  ENDF/B-IV  data  and  the 
BNL  codes  NMTC  and  TWOTRAN.  The  calculated  total 
neutron  radiative  capture  by  is  77  and  60%  of  the 
measured  values  for  protons  of  660  and  400  MeV,  respec- 
tively. The  calculated  distribution  has  the  higher  peak  in 
the  central  part  of  the  target  system,  and  steeper  gradient 
both  in  the  r  and  z  directions,  compared  to  experimental. 
The  leakage  rate  of  neutrons  from  the  target  assembly  is 
calculated  as  more  than  20%,  which  is  much  higher  than 
the  10%  estimated  from  the  experiment.  The  total  neutron 
captures  determined  using  ENDF/B-IV  are  3.8  and  3.0% 
higher  than  those  determined  using  ENDF/B-III  for  pro- 
tons of  660  and  400  MeV,  respectively. 

Calculated  particle  production  spectra  and  multiplicities  from 
nucleon-fissile  element  collisions  at  medium  energies,  F.  S.  Als- 
miller,  R.  G.  Alsmiller,  Jr.,  T.  A.  Gabriel,  R.  A.  Lillie,  and  J. 
Barish,  SP594,  pp.  422-426  (Sept.  1980). 

Key  words:  actinide  fission;  high  energy  cross  sections; 
intranuclear  cascade;  statistical  model. 

A  fission  channel  has  been  added  to  the  intranuclear- 
cascade-evaporation  model  of  nuclear  reactions  so  that  this 
model  may  be  used  to  obtain  the  differential  particle  pro- 
duction data  that  are  needed  to  study  the  transport  of 


medium-energy  nucleons  and  pions  through  matter.  The 
earlier  work  of  Hahn  and  Bertini  on  the  incorporation  of 
fission-evaporation  competition  into  the  intranuclear-cas- 
cade-evaporation model  has  been  retained  and  the  statistical 
model  of  fission  has  been  utilized  to  predict  particle  pro- 
duction from  the  fission  process.  Approximate  empirically 
derived  kinetic  energies  and  deformation  energies  are  used 
in  the  statistical  model.  The  calculated  residual  nuclei  distri- 
butions are  in  reasonable  agreement  with  experimental  data, 
but  the  neutron  multiplicities  at  the  higher  incident  nucleon 
energies  500  MeV  are  sensitive  to  the  level  density  pa- 
rameter used. 

Photoneutron  leakage  from  the  WCy.n)  reaction  at  radiation 
therapy  centers,  R.  J.  Holt,  H.  E.  Jackson,  and  J.  R.  Specht, 
SP594.  pp.  427-428  (Sept.  1980). 

Key  words:  photoneutron  energy  spectrum;  radiation  ther- 
apy. 

The  energy  spectrum  of  photoneutrons  from  W('y,n)  was 
observed  for  an  electron  energy  of  10  MeV  by  using  the 
ANL  high-current  electron  linac  and  a  neutron  time-of- 
flight  spectrometer. 

NELMA  project.  I.  Objectives  of  the  methodical  aspects,  G. 

C.  Madueme,  SP594.  pp.  429-431  (Sept.  1980). 

Key  words:  nuclear  methods  in  agriculture;  nuclear  meth- 
ods in  medicine;  oil  well  logging. 

The  significance  of  the  NELMA  Project  is  presented. 
The  main  aim  is  to  inject  new  and  useful  frontiers  into  the 
medical  care  facilities  in  Nigeria  and  to  provide  broader 
scopes  for  applying  excited  nuclear  probes  to  research  in 
bio-agricultural  economics  as  well  as  in  nuclear  and  solid 
state  physics. 

The  '^Kn,2n)'^*I  reaction  as  a  fast  neutron  flux  monitor,  D. 

C.  Santry,  SP594.  pp.  433-435  (Sept.  1980). 

Key  words:  activation  method;  measured  cross  section. 

The  activation  method  was  used  to  measure  the  produc- 
tion of  12.88  day  as  a  function  of  neutron  energy. 
Monoenergetic  neutrons  were  produced  with  a  tandem  Van 
de  Graaff  using  the  reaction  D(d,n)^e  and  T(d,n)'He. 
Cross  sections  were  measured  from  a  threshold  energy  of 
9.2  MeV  up  to  20  MeV  relative  to  the  known  cross  sections 
for  the  ^^(n,p)'^  reaction.  The  study  has  shown  that  the 
'^l(n,2n)  reaction  has  a  flat  response  around  14  MeV  and 
this  factor  combined  with  the  suitable  decay  characteristics 
of  provides  a  reaction  suitable  as  a  standard  for  deter- 
mining integrated  fast-neutron  fluxes  of  neutron  generators 
and  thermonuclear  fusion  machines. 

Resonance  neutron  radiography  for  nondestructive  evaluation 
and  assay  applications,  J.  W.  Behrens,  R.  A.  Schrack,  A.  D. 
Carlson,  and  C.  D.  Bowman,  SP594.  pp.  436-439  (Sept.  1980). 

Key  words:  epithermal  neutron  energy;  neutron  radiogra- 
phy; nondestructive  assay;  nondestructive  evaluation;  posi- 
tion-sensitive proportional  counter. 

Resonance  neutron  radiography  is  being  developed  at  the 
NBS  for  both  nondestructive  evaluation  (NDE)  and  non- 
destructive assay  (NDA)  applications.  To  illustrate  the 
method  we  determined  the  distribution  of  solder  between 
two  silver-brazed  metal  rings  and  measured  the  thickness  of 
the  braze.  Our  technique  was  also  used  to  nondestructively 
assay  ""TJ,  and  in  a  fresh  UO2  nuclear  fuel  pellet. 
The  National  Bureau  of  Standards  linear  accelerator  pro- 
vided a  pulsed  source  of  neutrons  over  the  energy  range 
from  0.3  eV  to  20  eV.  A  linear  position-sensitive  propor- 
tional counter  (PSPC)  was  designed  and  built  having  a 
spatial  resolution  of  1.2  mm.  The  PSPC  had  a  sensitive 


84 


length  of  50  mm  and  contained  3  atm  'He,  7.5  atm  Xe,  and 
0.5  atm  CO2.  Transmission  values  over  the  resonances  were 
used  to  identify  and  assay  the  materials. 

Fast  neutron  radiotherapy:  Fundamental  aspects  and  clinical 
results,  J.  J.  Broerse,  SP594,  pp.  440-446  (Sept.  1980). 

Key  words:  cross  sections;  neutron  depth  dose;  neutron 
radiotherapy;  radiobiology;  uncertainties. 

Renewed  applications  of  fast  neutrons  for  clinical  radio- 
therapy, were  initiated  by  fundamental  radiobiological  find- 
ings. Studies  of  the  responses  of  normal  tissues  and  tumour 
systems  after  irradiation  with  fast  neutrons  had  shown  two 
essential  differences  with  the  effect  after  X-irradiation,  nota- 
bly a  reduced  oxygen  effect  and  a  reduced  repair  of  suble- 
thal damage.  Furthermore  wide  variations  in  relative  bio- 
logical effectiveness  had  been  observed  for  different  tu- 
mours and  normal  tissues.  The  results  of  the  clinical  appli- 
cations of  fast  neutrons  are  promising  for  specific  tumours. 
However,  the  studies  have  indicated  the  need  for  coordinat- 
ed clinical  trials  on  a  national  and  international  scale.  To 
allow  a  direct  evaluation  of  clinical  results  obtained  at  the 
different  neutron  radiotherapy  centers  it  will  be  essential  to 
optimize  the  delivery  of  the  dose  to  the  target  volume  and 
to  determine  the  energy  dissipation  with  a  sufficient  degree 
of  precision  and  accuracy.  The  need  for  better  dose  distri- 
butions and  further  knowledge  of  nuclear  data,  including 
cross  sections,  will  be  exemplified. 

Neutron  dosimetry,  P.  R.  Almond  and  J.  B.  Smathers, 
SP594,  pp.  447-455  (Sept.  1980). 

Key  words:  ionization  chambers;  kerma;  neutron  dosimetry; 
stopping  power  ratios;  tissue  equivalence. 

The  basis  for  measuring  absorbed  dose  with  ionization 
chambers  is  presented  and  the  major  parameters  involved 
are  discussed.  These  included  the  energy  required  to  pro- 
duce an  ion  pair  (W/e)  and  stopping  power  ratio's,  kerma 
and  tissue  equivalence.  The  necessity  for  determining  the 
photon  absorbed  dose  along  with  the  neutron  dose  is  dis- 
cussed, along  with  measurements  of  neutron  spectrum. 

The  clinical  application  of  in  vivo  neutron  activation  analysis, 

S.  H.  Cohn,  K.  J.  Ellis,  I.  Zanzi,  D.  Vartsky,  and  J.  F.  Aloia, 
SP594.  pp.  456-457  (Sept.  1980). 

Key  words:  body  composition;  clinical  application;  elemen- 
tal analysis;  in  vivo  measurement;  neutron  activation. 

The  development  of  the  in  vivo  neutron  activation  tech- 
nique has  opened  an  era  of  research  into  the  elemental 
composition  of  human  beings.  Until  recently,  few  data  has 
been  recorded  on  the  exact  amounts  of  the  elements  of 
which  the  human  body  is  composed. 

Neutron  activation  is  an  analytical  tool  based  on  nuclear 
rather  than  chemical  reactions.  The  essential  physical  pa- 
rameters involved  include  isotopic  abundance,  cross-section, 
half-lives  of  the  product  isotopes,  and  energy  emission  of 
the  product. 

Total  body  neutron  activation  (TBNAA)  designed  for  in 
vivo  studies  requires  a  beam  of  fast  neutrons  to  be  delivered 
to  the  subject.  Capture  on  a  neutron  by  an  atom  of  a  target 
element  creates  an  excited  nucleus.  This  isotope  reverts  to  a 
stable  condition  by  the  emission  of  one  or  more  gamma 
rays  either  immediately  (within  ~10"'^  s),  (prompt  gamma 
activation),  or  after  a  decay  period  characteristic  of  the 
activation  product  (delayed  gamma  activation).  The  energy 
of  the  gamma  ray  is  characteristic  of  the  target  element  and 
its  intensity  (count  rate  in  a  suitable  detector)  is  a  measure 
of  the  amount  of  that  element.  The  induced  radioactivity  in 
the  subject  is  measured  by  a  suitable  detector  that  has  to  be 
shielded  against  background  radiation.  The  data  thereby 
obtained  are  treated  by  standard  gamma  spectrometric 


methods  of  analysis. 

Accelerators  for  radionuclide  production,  J.  C.  Clark,  SP594. 
pp.  458-463  (Sept.  1980). 

Key  words:  accelerator;  radionuclide  production. 

Of  60  questionnaires  sent  out  to  institutes  known  to  be 
operating  accelerators,  replies  were  received  relating  to  55 
individual  accelerators  all  of  which  had  a  program  for 
radionuclide  production.  The  majority  of  the  noncommer- 
cially  operated  accelerators  were  seen  to  be  concentrating 
their  efforts  on  producing  radionuclides  which  were  not 
generally  available  from  the  9  commercially  operated  accel- 
erators. Notable  exceptions  however  were  '^T  and  ™'T1. 
Some  of  the  problems  encountered  in  the  use  of  these 
accelerators  for  large  scale  radionuclide  production  will  be 
discussed. 

Evaluation  of  the  fission  and  capture  cross  sections  of  ^^°Pu 
and  2"Pu  for  ENDF/B-V,  L.  W.  Weston  and  R.  Q.  Wright, 
SP594,  pp.  464-468  (Sept.  1980). 

Key  words:  capture;  fission;  neutron  nuclear  data  evalua- 
tions. 

Since  there  were  appreciable  new  data  which  were  not 
available  for  ENDF/B-IV,  new  evaluations  for  ^'"'Pu  and 
^■"Pu  were  carried  out  for  ENDF/B-V.  The  evaluation  of 
the  fission  and  capture  cross  sections  will  be  reviewed  and 
problem  areas  discussed.  The  neutron  energy  range  of  con- 
cern was  from  10"^  eV  to  20  MeV.  Significant  changes 
were  made  over  the  entire  neutron  energy  region  because 
of  the  new  experimental  data  available.  The  problems  in  the 
evaluations  due  to  discrepancies  in  the  nuclear  data  will  be 
emphasized,  particularly  the  1-eV  resonance  in  ^'"'Pu  and 
the  0.3-eV  resonance  in  ^""Pu.  The  evaluation  of  the  fission 
and  capture  cross  sections  for  ENDF/B-V  represents  an 
improvement  over  the  previous  evaluation;  however,  there 
continues  to  be  a  need  for  accurate  experimental  data. 

What  can  be  learned  from  the  channel  analysis  of  the  ^'Th 
neutron  fission  cross  section,  H.  A.  Yehia,  J.  Jary,  J.  Trochon, 
J.  W.  Boldeman,  and  A.  R.  de  L.  Musgrove,  SP594,  pp.  469- 
474  (Sept.  1980). 

Key  words:  fission  barriers  derived;  fission  channel  analysis; 
statistical  model;  triple  humped  shapes. 

Channel  analyses  of  the  neutron  fission  cross  section  of 
^^Th  have  been  made  in  two  laboratories.  The  calculated 
fission  cross  sections  and  fission  fragment  anisotropics  are 
compared  with  the  experimental  data.  Despite  some  differ- 
ences in  the  methods  used,  the  conclusions  on  the  physical 
aspects  of  the  fission  process  are  very  similar. 

Measurement  of  the  integral  capture  and  fission  cross  sec- 
tions for  "TH  in  the  CFRMF,  R.  A.  Anderl  and  Y.  D. 
Harker,  SP594,  pp.  475-478  (Sept.  1980). 

Key  words:  CFRMF;  ENDF/B;  integral  cross  sections. 

The  recent  evaluation  of  the  cross-section  data  bases  for 
"Th  capture  and  fission  emphasized  significant  normaliza- 
tion discrepancies  between  the  available  differential  data. 
To  help  resolve  the  normalization  discrepancies,  the  cap- 
ture and  fission  integral  cross  sections  have  been  measured 
for  ^'Th  in  the  fast  neutron  zone  of  the  Coupled  Fast 
Reactivity  Measurements  Facility  (CFRMF).  The  cross  sec- 
tions are  derived  from  the  radiometric  determination  of  the 
saturation  reaction  rates  for  fission  and  capture  based  on 
the  Ge(Li)  spectrometric  measurement  of  the  absolute 
gamma  emission  rates  of  the  537-keV  and  1596-keV  lines  in 
the  '■"TBa-i''"La  decay  and  the  311.9-keV  line  in  the  "^a 
decay.  For  capture  and  fission,  respectively,  the  measured 
integral    cross    sections    are    291    mb  ±3%    and  19.6 
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mb  ±5%.  The  ratios  of  the  integral  cross  sections  comput- 
ed with  ENDF/B-IV  thorium  cross  sections  and  the 
CFRMF  neutron  spectrum  to  the  above  values  are  0.99  for 
capture  and  0.90  for  fission. 

The  Hssion  cross  section  of  ^'Th  and  ^^TTi  relative  to 
J.  W.  Meadows,  SP594.  pp.  479-482  (Sept.  1980). 

Key  words:  cross  sections;  nuclear  reactions. 

The  fission  cross  sections  of  ^'Th  and  ^^Th  have  been 
measured  relative  to  from  near  threshold  to  near  10 
MeV.  The  weights  of  the  thorium  samples  were  determined 
by  isotopic  dilution.  The  weight  of  the  uranium  deposit  was 
based  on  specific  activity  measurements  of  a  ^^''U-^^^  mix- 
ture and  low  geometry  alpha  counting.  Corrections  were 
made  for  thermal  background,  loss  of  fragments  in  the 
deposits,  neutron  scattering  in  the  detector  assembly, 
sample  geometry,  sample  composition  and  the  spectrum  of 
the  neutron  source.  Generally  the  systematic  errors  were 
~1%.  The  combined  systematic  and  statistical  errors  were 
typically  1.5%. 

The  evaluation  of  "=U(n,f)  above  100  keV  for  ENDF/B-V 
and  the  implications  of  a  uniHed  ^^^U  mass  scale,  W.  P.  Poen- 
itz,  J.  W.  Meadows,  and  R.  J.  Armani,  SP594,  pp.  483-487 
(Sept.  1980). 

Key  words:  alpha  counting;  normalization  uncertainties; 
shape  evaluation. 

A  previously  reported  evaluation  of  "^(n,T)  in  the  fast 
neutron  energy  range  was  updated  to  include  data  pub- 
lished up  to  the  1978  Harwell  Conference  on  Neutron 
Physics.  The  shape  of  the  cross  section  resulting  from  this 
evaluation  and  a  normalization  factor  extracted  from  data 
provided  within  the  framework  of  this  evaluation  were 
used  by  the  Subcommittee  on  Standards  and  Normaliza- 
tions of  the  Cross  Section  Evaluation  Working  Group  to 
establish  23=U(n,0  for  ENDF/B-V  above  100  keV.  ^ssy 
sample  mass  comparisons  made  between  different  laborato- 
ries were  compiled  in  order  to  investigate  the  implications 
of  different  sample  masses  on  recent  ^'^(n,f)  data.  A  new 
intercomparison  of  several  such  samples  was  carried  out 
using  absolute  and  relative  alpha-counting  and  relative  fast 
neutron  fission  counting.  The  result  of  this  work  is  a  unified 
mass  scale  with  an  uncertainty  of  0.6%. 

A  measurement  of  U-235  absolute  alpha  value  in  the  neutron 
energy  range  from  0.1  to  30  keV,  G.  V.  Muradyan,  Y.  G. 
Schepkin,  Y.  V.  Adamchuk,  and  M.  A.  Voskanyan,  SP594, 
pp.  488-490  (Sept.  1980). 

Key  words:  alpha-value;  multiplicity  spectrum;  multisec- 
tional  detector. 

In  order  to  measure  the  neutron-physical  constants  with 
high  accuracy  and  to  investigate  ways  of  formation  and 
decay  of  excited  nuclei  a  method  has  been  developed  at  the 
I.V.  Kurchatov  AEI,  based  on  the  gamma-quanta  and  neu- 
trons multiplicity  spectrometry.  During  1974-1978  there 
have  been  constructed  a  number  of  multisectional  4ir -detec- 
tors which  have  demonstrated  great  possibilities  for  this 
method.  A  detector  permitting  the  required  accuracy  of 
measurements  of  neutron  cross  sections  and  their  ratios  has 
been  chosen  and  designed  on  the  basis  of  these  works.  The 
detector  with  47T-geometry  has  46  sections  and  was  based 
on  Nal(Tl)  crystals  with  the  total  volume  of  the  scintillator 
of  —100  1.  The  detector  was  used  at  the  26-m  station. 

Up  to  37  time-of-flight  spectra  are  obtained  in  each  mea- 
surement. 16  of  them  corresponds  to  1-fold,  2-fold,  15- 
fold  and  16-fold  coincidences  between  detector  sections 
when  the  energy  released  in  each  section  is  not  less  than  a 
given  value,  E«  and  in  the  whole  detector-not  less  than  E2. 
The  selection  of  coincidencies  is  performed  within  the  time 


interval  To  beginning  from  the  moment  of  appearing  the 
pulse  with  the  total  energy  E  >  E2.  At  the  same  time 
analogous  time-of-flight  spectra  are  separated  under  the  ad- 
ditional condition  of  recording  fission  neutrons  within  the 
gate  of  the  width  ti,  delayed  for  the  time  Ta  with  respect  to 
the  total  energy  pulse. 

In  this  paper  the  results  of  U-235  absolute  alpha  value 
measurements  are  presented.  The  measurements  are  carried 
out  by  the  detector  described  above  over  the  energy  range 
from  0.1  to  30  keV  with  the  high  accuracy-better  than  5%. 
The  equipment  parameters  and  measurement  conditions  are 
listed  in  Table  1. 

High-resolution  Hssion  cross  section  of  ^^Ta,  S.  Plattard,  G. 
F.  Auchampaugh,  N.  W.  Hill,  G.  de  Saussure,  R.  B.  Perez, 
and  J.  A.  Harvey,  SP594.  pp.  491-495  (Sept.  1980). 

Key  words:  cross  section;  fission;  high-resolution. 

The  ^^'Pa  fission  cross  section  was  measured  with  high 
resolution  at  ORELA  from  0.1  to  12  MeV  and  between  0.4 
eV  and  10  keV.  The  data  show  evidence  for  1)  fractionated 
vibrational  structures  in  the  threshold  region  of  the  fission 
cross  section,  and  2)  narrow  fission  resonances  above  0.4 
eV  with  an  average  fission  width  <  P/  >  =  8  . 

Fission  cross  section  of  "^^Hlm  from  10~^  eV  to  IC  eV,  R.  M. 
White,  J.  C.  Browne,  R.  E.  Howe,  J.  H.  Landrum,  and  J.  A. 
Becker,  SP594,  pp.  496-499  (Sept.  1980). 

Key  words:  deduced  levels;  multilevel  R-matrix  analysis. 

The  neutron-induced  fission  cross  section  of  ^''^m  has 
been  measured  from  .001  eV  to  10  keV  using  the  LLL  100- 
MeV  Linac.  The  resonance  data  are  analyzed  with  a  multi- 
level-multichannel R-matrix  code.  The  statistical  distribu- 
tion of  R-matrix  parameters  extracted  from  the  analysis  are 
investigated  and  comparisons  are  made  with  previous  work. 

First  and  second  chance  fission  calculations  for  actinides  and 
related  topics,  G.  Maino,  E.  Menapace,  M.  Motta,  and  A. 
Ventura,  SP594,  pp.  500-503  (Sept.  1980). 

Key  words:  fission  probabilities;  Hauser-Feshbach  formal- 
ism; optical  model. 

First  and  second  chance  contributions  to  neutron  induced 
fission  cross  sections  in  an  energy  range  of  interest  for 
reactor  applications  (En  <  13  MeV)  were  obtained  by  exten- 
sive and  consistent  calculations  for  ^'"Am;  moreover,  a  sim- 
plified semiempirical  approach  was  applied  to  and 
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Finite  geometry  and  multiple  scattering  corrections  for  neu- 
tron cross  section  measurements,  H.  H.  Hogue  and  A.  G. 
Beyerle,  SP594.  pp.  504-508  (Sept.  1980). 

Key  words:  angular  distribution;  computer  programs;  cor- 
rections; energy  distribution;  finite  geometry;  Monte  Carlo 
method;  multiple  scattering;  neutron;  scattering. 

Computer  programs  EFFIGY  and  EFFIGYC  have  been 
developed  to  calculate  finite  geometry  and  multiple  scatter- 
ing corrections  for  fast  neutron  cross-section  measurements. 
These  programs  employ  the  Monte  Carlo  method  to  simu- 
late time-of-flight  spectra  of  neutrons  scattered  by  single-  or 
multiple-element,  cylindrical  or  annular  samples  illuminated 
by  a  pulsed,  monoenergetic  neutron  source.  EFFIGY  cal- 
culates corrections  to  angular  distributions  of  discrete  neu- 
tron groups  appearing  in  the  scattering  spectra  for  low 
nuclear  excitation.  In  addition,  EFFIGYC  corrects  the 
energy  distribution  of  the  "continuum"  of  neutrons  pro- 
duced by  (n,n')  reactions  leading  to  overlapping  levels,  and 
removes  a  contribution  to  the  scattering  spectra  due  to 
source  neutrons  from  other  than  the  monoenergetic  source 
reaction. 
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Fast  neutron  detection  capabilities  of  NaKTI)  scintUlator  and 
Hgl2  semiconductor  gamma  ray  spectrometers,  F.  E.  Cecil,  K. 
Killian,  and  M.  Rymes,  SP594.  pp.  509-511  (Sept.  1980). 

Key  words:  excited  states;  Nal  detector. 

The  utilization  of  Nal(Tl)  scintillators  as  a  high  efficien- 
cy, fast  neutron  monitor,  through  the  reaction 
'21(n,n')^2TXEr  =  57  keV)'27i(^  ^  0),  has  been  estab- 
lished. The  total  gamma  ray  production  cross  sections  for 
the  57  keV  gamma  ray  production  cross  sections  for  the  57 
keV  gamma  ray  in  '^T  by  inelastic  scattering  of  3  MeV  and 
14  MeV  neutrons  are  0.43  ±  0.04  b  and  0.28  ±  0.03  b  re- 
spectively. Temperature  and  count  rate  limitations  on  this 
utilization  have  been  determined.  The  same  reaction  should 
allow  Hgia  semiconductor  gamma  ray  detectors  with  intrin- 
sic energy  resolution  potentially  for  superior  to  Nal(Tl)  to 
be  utilized  to  monitor  fast  neutrons. 

Fission  track  recorder  techniques  for  fission  rate  meas- 
urements, H.  P.  Chou,  R.  H.  Johnson,  and  F.  M.  Clikeman, 
SP594.  pp.  512-515  (Sept.  1980). 

Key  words:  fission  rate;  fused  quartz  track  recorder;  micro- 
computer; track  counting. 

Fused  quartz  fission  track  recorders  have  been  used  for 
fission  rate  measurements.  A  scanning  optical  microscope 
interfaced  with  a  microcomputer  has  been  developed  to 
perform  fission  track  counting.  The  stability  of  the  system 
has  been  extensively  checked.  An  overall  reproducibility  of 
±  3%  (one  standard  deviation)  has  been  achieved.  Pro- 
gramming for  this  system  provides  a  partial  scanned  image, 
the  total  number  of  fission  tracks,  a  track  size  distribution, 
and  the  locations  of  individual  tracks. 

Analysis  of  particulates  for  very  light  elements  by  forward 
scattering  of  alpha  particles,  G.  W.  Wolfe,  SP594,  pp.  516-520 
(Sept.  1980). 

Key  words:  elastic  scattering;  elemental  analysis;  PIXE. 

PIXE  analysis  is  limited  to  elements  heavier  than 
Sodium.  A  technique  has  been  developed  for  obtaining 
quantitative  information  about  the  levels  of  elements  Hy- 
drogen through  Fluorine  by  forward  scattering  of  18  MeV 
alphas,  and  may  be  obtained  simultaneously  with  PIXE. 
Using  substrate  thicknesses  less  than  1  mg/cm^,  sensitivities 
from  2.7  fi.g/cm^  for  Hydrogen  to  124  ftg/cm^  for  Carbon, 
may  be  obtained  after  corrections,  with  determinations  ac- 
curate to  ±  15%,  in  200  second  irradiation  times.  Substan- 
tial corrections  must  be  made. 

The  spectrometry  of  multiplicity  of  secondary  radiation  as  a 
method  of  measurement  of  neutron  cross-section  and  investiga- 
tion of  nuclei,  G.  V.  Muradyan,  SP594,  pp.  521-523  (Sept. 
1980). 

Key  words:  multiplicity  spectrum;  neutron  cross  section; 
secondary  radiation. 

The  present  paper  deals  with  the  new  method  of  neutron 
cross-section  measurement  and  the  investigation  of  ways  of 
formation  and  decay  of  excited  nuclei.  The  idea  of  the 
procedure  from  the  view-point  of  measurement  of  partial 
neutron  cross-sections  has  been  described  in  ±11.  It  in- 
volves the  measurement  of  total  multiplicity  sprectum  of 
gamma-quanta  and  neutrons  arising  from  reactions  with 
neutrons.  The  object  of  the  present  article  is  the  further 
generalization  of  the  multiplicity  spectrometry  method  and 
the  broadening  of  the  range  of  problems  under  investiga- 
tion. At  the  same  time  a  brief  review  of  experiments  on  the 
multiplicity  spectrometry  is  given. 

Neutron  total  cross  section  measurement  at  WNR,  P.  W. 

Lisowski,  M.  S.  Moore,  G.  L.  Morgan,  and  R.  E.  Shamu, 


SP594.  pp.  524-526  (Sept.  1980). 

Key  words:  carbon;  cross  section  measurements;  total  cross 
section. 

The  techniques  involved  in  measuring  fast-neutron  total 
cross  sections  at  the  Weapons  Neutron  Facility  (WNR)  of 
the  Los  Alamos  Scientific  Laboratory  are  described.  Re- 
sults of  total  cross  section  measurements  on  natural  carbon 
covering  the  range  2.5  to  250  MeV  are  presented. 

Study  of  neutron-induced  charged  particle  reactions  on  deu- 
terium using  a  quadrupole  triplet  spectrometer,  V.  Kulkarni,  P. 
Grabmayr,  G.  Randers-Pehrson,  R.  W.  Finlay,  J.  Rapaport, 
and  S.  M.  Grimes,  SP594,  pp.  527-530  (Sept.  1980). 

Key  words:  charged  particle  reactions;  deuterium;  quadru- 
pole triplet  spectrometer. 

A  Quadrupole  Triplet  Spectrometer  similar  to  the  one  at 
Lawrence  Livermore  Laboratory  has  been  constructed  at 
Ohio  University  to  study  neutron-induced  charged  particle 
reactions.  The  D(n,p)2n  break-up  reaction  was  studied  at 
incident  neutron  energies  of  1 1  and  25  MeV,  and  the  angu- 
lar distribution  of  the  D(n,d)n  elastic  scattering  was  meas- 
ured at  E„  =  9  and  1 1  MeV. 

Efficient  neutron  production  using  low  energy  electron 
beams,  C.  D.  Bowman,  SP594,  pp.  531-533  (Sept.  1980). 

Key  words:  bremsstrahlung;  electron  beams;  linear  accel- 
erator; neutron  physics;  neutron  radiography;  neutrons. 

A  comparison  of  (y.n)  and  atomic  cross  sections  shows 
that  neutron  production  with  an  electron  beam  can  be  as 
energy  efficient  with  10  MeV  electrons  as  with  the  conven- 
tionally used  30  to  100  MeV  electrons.  Neutron  production 
from  W  using  100  MeV  electrons  is  compared  with  a  thin 
W  converter  followed  by  a  deuterium-containing  target 
using  electrons  near  10  MeV. 

Performance  improvements  of  the  Geel  linac  neutron  source, 

J.  M.  Salome  and  K.  H.  Bockhoff,  SP594,  pp.  534-536  (Sept. 
1980). 

Key  words:  linear  accelerator;  post-acceleration  beam  com- 
pression; rotating  U  target;  stationary  U  target. 

The  Geel  Electron  Linear  Accelerator,  acronymed 
GELINA,  is  a  150  MeV  S-band  Linac  which — together 
with  its  targets — serves  as  a  pulsed  neutron  source  in  a 
multiple  neutron  time-of-flight  spectrometer. 

Recent  modifications  of  the  TUNL  fast  neutron  cross  section 
facility,  L.  W.  Seagondollar,  A.  G.  Beyerle,  C.  R.  Gould,  F. 
O.  Purser,  S.  El-Kadi,  S.  G.  Glendinning,  and  C.  E.  Nelson, 
SP594,  pp.  537-541  (Sept.  1980). 

Key  words:  D  and  T  gas  targets;  fast  neutron  time-of-flight 
a-(6)  equipment;  movable  detectors. 

The  Triangle  Universities  Nuclear  Laboratory  fast  neu- 
tron cross  section  facility  has  been  modified  so  that  tritium 
as  well  as  deuterium  gas  targets  may  be  used  and  so  that 
two  detectors  can  be  used  simultaneously  to  measure  angu- 
lar distributions  of  neutrons  scattered  from  samples  of  inter- 
est. The  targets,  the  new  detector,  and  associated  equip- 
ment are  described. 

A  study  of  source  neutron  reactions,  P.  Grabmayr,  J.  Rapa- 
port, R.  W.  Finlay,  V.  Kulkarni,  and  S.  M.  Grimes,  SPS94, 
pp.  542-544  (Sept.  1980). 

Key  words:  gas  target;  measured  cr(En,0°);  nuclear  reac- 
tions. 

The  breakup  of  deuterons  incident  on  deuterium  and  ^e 
has  been  studied  at  energies  between  5  and  8  MeV  by  the 
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neutron  time-of-flight  method.  Shifting  the  beam  energy  by 
250  keV  results  in  a  better  match  of  the  shapes  of  the 
continuous  spectra  of  breakup  on  D  and  ^e.  Thus  it  is 
possible  to  correct  contaminations  of  the  source  neutron 
spectra. 

Neutron  spectra  measurements  upon  a  spherical  assembly  of 
thoria,  R.  C.  Block,  M.  Becker,  D.  R.  Harris,  B.  K.  Malaviya, 
S.  A.  Bokharee,  R.  W.  Emmett,  P.  S.  Feigenbaum,  S.  H. 
Levinson,  H.  T.  Maguire,  Jr.,  S.  A.  Hayashi,  and  S.  Yama- 
moto,  SP594.  pp.  545-547  (Sept.  1980). 

Key  words:  cross  section;  ENDF/B;  keV;  LINAC;  MeV; 
multigroup  calculation;  neutron  flux  spectra;  thoria;  time-of- 
flight. 

A  cooperative  research  program  between  the  Kyoto  Uni- 
versity Research  Reactor  Institute  (KUR)  and  the 
Gaerttner  Linac  Laboratory  at  RPI  has  carried  out  neutron 
spectra  measurements  upon  a  thoria  assembly.  The  assem- 
bly consists  of  300  kg  of  thoria  contained  in  a  0.6-m-dia. 
stainless  steel  sphere  and  is  the  same  assembly  reported  by 
Nishihara  et  al.  A  1-kw  air-cooled  spheroidal  Ta  photoneu- 
tron  target  was  developed  for  use  with  this  assembly.  Neu- 
tron spectra  measurements  have  been  carried  out  from  ap- 
proximately 1  keV  to  15  MeV  at  radii  of  15  and  20  cm  with 
angles  of  90°  and  130°  respectively.  The  high-energy  spec- 
tra were  obtained  with  the  50-cm-dia.-by-12.5-cm-thick 
proton  recoil  detector  at  100  meters,  and  the  low-energy 
spectra  were  obtained  with  the  30-cm-dia.-by-5-cm-thick 
^"B-Vaseline-plus-Nal  detector  at  33  meters.  In  order  to 
compare  with  experiment,  spectra  are  being  calculated  with 
the  DTF-IV  one-dimensional  transport  code  with  ENDF/ 
B-IV  data,  and  results  will  be  presented. 

Integral  measurements  for  higher  actinides  in  CFRMF,  Y.  D. 

Harker,  R.  A.  Anderl,  E.  H.  Turk,  and  N.  C.  Schroeder, 
SP594,  pp.  548-551  (Sept.  1980). 

Key  words:  integral  capture  cross  section;  integral  fission 
cross  section. 

To  improve  upon  the  lack  of  fast  integral  data  for  higher 
actinides,  an  effort  has  been  underway  to  measure  integral 
capture  and  fission  cross  sections  for  ^""^u,  ^""Am  and 
^■•^Am  in  the  fast  neutron  zone  of  the  Couple  Fast  Reactiv- 
ity Measurements  Facility  (CFRMF).  Fission  cross  sections 
are  determined  based  on  the  Ge(Li)  gamma  spectrometric 
measurements  of  the  absolute  emission  rates  of  the  537-keV 
and/or  1596-keV  lines  in  the  "'^a-*''°La  decay.  The  cap- 
ture rate  for  '^*'^u  is  based  on  the  measurement  of  the 
absolute  emission  rate  of  the  84.0  keV  line  in  the  ^''Tu  li' 
decay.  Although  the  capture  cross  sections  for  ^'"Am  and 
^■•^Am  are  not  obtained  directly,  the  cross  sections  for  pro- 
duction of  ^''^m  and  ^''''Cm  are  based  on  the  quantitative 
alpha  spectrometry  and  total  alpha  counting.  Measured  in- 
tegral and  capture  cross  sections  for  ^""Tu  are  357 
mb  ±  10%  and  146  mb  ±  15%.  Corresponding  spectral  av- 
eraged cross  sections  calculated  using  ENDF/B-IV  data 
and  489  mb  and  238  mb,  respectively.  For  ^'"Am  fission 
and  capture,  the  measured  cross  sections  are  504  mb  ±  12% 
and  1.01  b±  3%,  respectively.  For  ^''^Am  fission  and  cap- 
ture, the  measure  cross  sections  are  0.352  b  and  .10  b, 
respectively. 

Evaluation  of  actinide  cross  sections  by  integral  experiments 
in  fast  critical  assembly  FCA,  T.  Mukaiyama,  H.  Mitani,  K. 
Koyama,  M.  Obu,  and  H.  Kuroi,  SP594.  pp.  552-556  (Sept. 
1980). 

Key  words:  actinide  recycle;  cross  section  evaluation;  fast 
critical  facility;  fast  reactor;  integral  experiment;  least 
square  fitting;  neutron  spectrum;  sample  perturbation. 

The  preliminary  study  has  been  performed  to  determine 


the  effects  of  actinide  cross  sections  uncertainties  upon  the 
long  term  characteristics  of  the  actinide  burning  reactor.  A 
program  for  the  integral  measurement  of  the  actinides  is 
planned  at  JAERI  to  improve  the  actinide  cross  section 
data.  The  small  sample  (20  gr)  perturbation  and  the  reac- 
tion rate  ratio  are  to  be  measured  in  the  neutron  spectra  of 
varying  hardness.  Measurements  are  planned  for  ^"Np, 
"*Fu,  2"Am  and  ^"Am. 

Neodymium,  samarium  and  europium  capture  cross-section 
adjustments  based  on  EBR-II  integral  measurements,  R.  A. 

Anderl,  Y.  D.  Harker,  and  F.  Schmittroth,  SP594,  pp.  557-562 
(Sept.  1980). 

Key  words:  dosimetry;  EBR-II;  Eu  isotopes;  integral  cross 
sections;  Nd;  Sm. 

Integral  capture  measurements  have  been  made  for 
highly-enriched  isotopes  of  neodymium,  samarium  and  eur- 
opium irradiated  in  a  row  8  position  of  EBR-II  with  sam- 
ples located  both  at  mid-plane  and  in  the  axial  reflector. 
Broad  response,  resonance,  and  threshold  dosimeters  were 
included  to  characterize  the  neutron  spectra  at  the  sample 
locations.  The  saturation  reaction  rates  for  the  rare-earth 
samples  were  determined  by  post-irradiation  mass-spectro- 
metric  analyses  and  for  the  dosimeter  materials  by  the 
gamma-spectrometric  method.  The  HEDL  maximum-likeli- 
hood analysis  code,  FERRET,  was  used  to  make  a  "least- 
squares  adjustment"  of  the  ENDF/B-IV  rare-earth  cross 
sections  based  on  the  measured  dosimeter  and  fission-prod- 
uct reaction  rates.  Preliminary  results  to  date  indicate  a 
need  for  a  significant  upward  adjustment  of  the  capture 
cross  sections  for  "^d,  "=Nd,  ""Sm  and  "»Sm. 

Measurements  and  analyses  of  neutron  transport  through 
iron,  N.  E.  Hertel,  R.  H.  Johnson,  J.  J.  Doming,  and  B.  W. 
Wehring,  SP594.  pp.  563-568  (Sept.  1980). 

Key  words:  integral  tests  of  ENDF/B-IV;  iron. 

Integral  experiments  have  been  performed  using  a  thick 
homogeneous  spherical  shell  of  iron  to  test  existing  neutron 
cross  section  data.  Neutron  leakage  spectra  were  measured 
for  Cf-252-fission  and  DT-fusion  neutron  sources  using  an 
NE-213  spectrometry  system.  An  associated  particle  detec- 
tor monitored  the  absolute  DT  neutron  source  strength  and 
the  amount  of  DD  neutron  contamination  in  the  DT  source 
spectrum.  The  leakage  spectra  were  calculated  using  the 
continuous-energy  Monte  Carlo  code  VIM  and  the  dis- 
crete-Sn  code  ANISN.  For  neutron  energies  between  1  and 
5  MeV,  the  calculations  underpredicted  the  leakage  spec- 
trum by  factors  of  2  to  1.4  for  the  Cf  neutron  source  and  of 
3  to  2  for  the  DT  neutron  source.  The  large  discrepancies 
are  attributed  to  inadequate  representation  of  cross-section 
resonance  structure  (viz.,  minima);  inadequate  representa- 
tion of  the  angular  and  secondary  energy  distributions  for 
continuum  inelastic  scattering  and  (n,  2n)  reactions  may 
also  contribute  to  these  discrepancies. 

Neutron  energy  spectra  in  the  fast  breeder  blanket  facility, 

D.  W.  Vehar,  R.  H.  Johnson,  and  F.  M.  Clikeman,  SP594,  pp. 
568-571  (Sept.  1980). 

Key  words:  calculated  neutron  spectrum;  fast  breeder  blan- 
ket facility;  fast  reactor;  neutron  spectrum;  proton-recoil; 
2DB. 

Neutron  energy  spectra  have  been  measured  for  the  ini- 
tial loading  of  the  FBBF,  in  the  energy  range  from  1  keV 
to  3  MeV  and  for  radii  of  0.385,  0.563  and  0.711  m.  Hydro- 
gen- and  methane-filled  proton-recoil  detectors  are  used  for 
the  measurements.  Energy  spectra  are  calculated  using  the 
two-dimensional  diffusion  code  2DB  and  a  self-shielded 
cross  section  set  based  on  ENDF/B-IV.  Measured  and  cal- 
culated spectra  are  compared  on  an  absolute  basis  for  a 
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source  strength  of  10'"  neutrons  per  second.  The  calcula- 
tions overpredict  the  measured  total  flux  between  1  keV 
and  3  MeV  at  a  radius  of  0.385  m  and  underpredict  it  at  a 
radius  of  0.711  m.  Thus,  the  calculated  flux  decreases  with 
radius  more  rapidly  than  the  measured  flux.  The  shape  of 
the  neutron  spectrum  is  predicted  reasonably  well  at  all 
three  radii,  although  less  structure  is  seen  in  the  calculations 
due  to  the  large  energy  group  widths. 

23«U  and  "Th  capture  rates  in  the  FBBF,  G.  A.  Harms,  F. 
M.  Clikeman,  R.  H.  Johnson,  R.  C.  Borg,  and  K.  O.  Ott, 
SP594.  pp.  572-575  (Sept.  1980). 

Key  words:  blankets;  breeding;  capture  rates;  fast  breeder 
blanket  facility;  fast  reactors;  foil  activation. 

The  Fast  Breeder  Blanket  Facility  (FBBF)  is  designed  to 
test  mock-ups  of  fast  reactor  blankets.  The  FBBF  currently 
has  a  two-region  blanket  consisting  of  natural  UO2,  alumi- 
num, and  stainless  steel.  Neutron  capture  rates  for  ^^U, 
^^Th,  '^'Au,  and  ^^Mn  were  measured  at  the  midplane  of 
the  FBBF.  A  two-dimensional  diffusion  calculation  of  reac- 
tion rates  in  the  facility  was  performed  and  the  results 
compared  with  the  measurements.  The  C/E  values  range 
from  0.99  to  0.57  for  0.97  to  0.89  for  "Th,  0.95  to 

0.85  for  '"Au,  and  1.21  to  0.88  for  ^^Mn.  The  calculation 
agreed  well  for  materials  not  present  in  the  FBBF  C^Th 
and  '"Au)  but  diverged  for  and  ^''Mn  which  are  sig- 
nificant constituents  of- the  facility.  An  independent  Monte 
Carlo  calculation  gave  capture  rates  that  agree  well 
with  the  experimental  results. 

Gamma-ray  heating  in  the  fast  breeder  blanket  facility,  K.  R. 

Koch,  F.  M.  Clikeman,  and  R.  H.  Johnson,  SP594,  pp.  576- 
580  (Sept.  1980). 

Key  words:  blankets;  CaF2:Dy;  fast  breeder  reactors; 
FBBF;  gamma-ray  heating;  thermoluminescent  dosimeters; 
TLD. 

Gamma-ray  heating  rates  in  both  stainless  steel  and  lead 
have  been  measured  in  the  Fast  Breeder  Blanket  Facility 
using  CaF  2:Dy  thermoluminescent  dosimeters.  The  TLD 
responses  in  stainless  steel  or  lead  holders  were  corrected 
by  applying  spectral-weighted  f-factors.  Corrections  for 
neutron  responses  were  based  on  CaF2  TLD  neutron  sensi- 
tivities. Radial  experimental  heating  rates  are  presented  and 
have  been  compared  to  results  of  a  radial  calculation  per- 
formed as  three  separate  steps:  a  neutron  diffusion  calcula- 
tion, a  distributed  gamma-production  calculation  and  a 
gamma-ray  transport  calculation.  The  calculation  underesti- 
mates the  gamma-ray  heating  by  20%  and  42%  in  stainless 
steel  and  by  1%  and  32%  in  lead  at  the  smallest  and  largest 
blanket  radii  respectively.  The  use  of  the  multigroup 
method  in  blanket  calculations  seems  to  cause  underestima- 
tions  of  several  nuclear  parameters  in  the  outer  blanket  of 
the  Fast  Breeder  Blanket  Facility. 

Benchmark  tests  of  Japanese  evaluated  nuclear  data  library 
(JENDL),  Y.  Kikuchi,  A.  Hasegawa,  T.  Hojuyama,  M.  Sasaki, 
Y.  Seki,  T.  Kamei,  and  I.  Otake,  SP594.  pp.  581-585  (Sept. 
1980). 

Key  words:  benchmark  tests;  control  rod  worth;  Doppler 
coefficient;  JENDL- 1;  reaction  rate  distribution;  reaction 
rate  ratio;  reactivity  worth;  sodium  void  coefficient;  struc- 
tural materials. 

Various  benchmark  tests  were  performed  on  JENDL- 1. 
JENDL- 1  predicted  various  neutronic  characteristics  of  fast 
reactors  fairly  well.  It  was  pointed  out,  however,  that 
JENDL- 1  underestimated  the  fission  rate  ratio  on  ^^'Pu  to 
and  might  give  some  errors  in  predicting  the  reaction 
rate  distribution  in  outer  core  and  blanket  region.  The  ef- 
fects of  cross  sections  of  structural  materials  were  investi- 


gated concerning  the  latter  problems. 

Request  for  evaluating  neutron  cross  section  of  structural 
material  for  shielding  application,  M.  Kawai,  N.  Yamano,  and 
K.  Koyama,  SP594,  pp.  586-590  (Sept.  1980). 

Key  words:  elastic  scattering  cross  section;  partial  inelastic 
scattering  cross  section;  resonance  self-shielding  effect;  sen- 
sitivity analysis;  shielding  application;  structural  material; 
total  cross  section;  unresolved  resonance. 

The  effect  of  resonance  structure  in  neutron  cross  sec- 
tions of  structural  material  up  to  a  few  MeV  and  the  role  of 
the  partial  inelastic  scattering  cross  sections  are  investigated 
from  the  viewpoint  of  shielding  application  by  using 
ENDF/B-IV  and  JENDL- 1.  Sensitivity  and  SA/-transport 
calculations  are  performed  in  the  case  of  iron  sphere  and 
slab  geometries.  The  results  obtained  are  as  follows:  1)  The 
neglect  of  resonance  self-shielding  leads  to  underestimation 
of  neutron  dose  rate  at  the  distance  of  100  cm  from  the 
source  by  30%  (for  elastic  scattering  in  unresolved  reso- 
nance region),  and  5%  (for  inelastic  scattering).  2)  The 
neutron  flux  below  10  keV  at  30  cm  from  the  source 
increases  about  60%  by  considering  low  energy  discrete 
levels  of  ^Te.  3)  Fast  neutron  spectrum  is  much  affected  by 
the  secondary  neutron  spectrum  data  of  the  continuum 
level. 

Integral  experiments  for  fusion  reactor  design:  Experimenta- 
tion, G.  T.  Chapman  and  G.  L.  Morgan,  SP594,  pp.  591-595 
(Sept.  1980). 

Key  words:  data  unfolding;  energy  spectra;  integral  experi- 
ment; pulse-shape  discrimination. 

Integral  experiments  that  measure  the  energy  spectra  of 
neutrons  and  gamma  rays  due  to  the  transport  of  ~  14-MeV 
T(d,n)  ''He  neutrons  through  thick  steel  and  borated  poly- 
ethylene shield  configurations  have  been  performed  at  the 
Oak  Ridge  National  Laboratory.  Descriptions  of  the  facility 
and  experimental  techniques  are  given  along  with  curves 
showing  data  representative  of  the  results. 

Integral  experiments  for  fusion  reactor  design:  Analysis,  R. 

T.  Santoro,  R.  G.  Alsmiller,  Jr.,  J.  M.  Barnes,  and  E.  M. 
Oblow,  SP594.  pp.  596-598  (Sept.  1980). 

Key  words:  gamma  ray  spectra;  integral  experiments;  neu- 
tron spectra;  radiation  transport. 

Integral  experiments  that  measure  the  energy  spectra  of 
neutrons  and  gamma  rays  due  to  the  transport  of  ~  14  MeV 
D-T  neutrons  through  laminated  SS-304  and  borated  poly- 
ethylene shield  assemblies  have  been  performed.  Measured 
and  calculated  energy  spectra  and  integrated  flux  distribu- 
tions are  compared  for  a  typical  shield  assembly  as  a  func- 
tion of  detector  location. 

Use  of  nuclear  techniques  in  oil  well  logging,  K.  S.  Quisen- 
berry,  SP594.  pp.  599-603  (Sept.  1980). 

Key  words:  neutron  source  shapes;  nuclear  data;  nuclear 
logging;  radiation  transport. 

Radiation  transport  codes  are  being  applied  to  modeling 
the  response  of  nuclear  logging  tools.  The  cross  sections, 
benchmark  experiments  and  neutron  source  spectral  data 
that  are  required  for  this  purpose  are  described.  A  neutron 
porosity  tool  is  used  to  illustrate  such  calculations. 

Neutron  induced  radioactivity  for  mineral  exploration,  F.  E. 

Senftle,  SP594,  pp.  604-614  (Sept.  1980). 

Key  words:  accelerator;  borehole  sonde;  capture  y-ray 
analysis;  source-to-detector  distance. 

Borehole  neutron  activation-gamma-ray  spectrometry  is  a 
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useful  method  for  mineral  exploration.  Isotopic  or  accelera- 
tor neutron  sources  are  used  with  either  scintillation  or 
semiconductor  detectors  in  the  borehole  tools  depending  on 
the  application,  rock  formation,  required  measurement  time, 
etc.  The  basic  neutron  processes  in  rock  formations  are 
summarized  to  point  out  the  problem  of  spectrometer  cali- 
bration. The  source-to-detector  distance  is  an  important 
consideration  to  achieve  optimum  sensitivity.  There  are 
several  possible  solutions  of  the  calibration  problem.  Some 
of  these  are  demonstrated  by  applications  of  neutron  activa- 
tion to  mineral  exploration  in  the  field.  Although  many 
problems  still  need  to  be  solved  to  make  borehole  neutron- 
gamma-ray  spectrometry  a  more  general  analytical  tool,  the 
method  is  a  powerful  qualitative  exploration  device  applica- 
ble to  many  elements  in  most  rock  formations.  Under  cer- 
tain conditions,  e.g.,  in  a  coal  seam,  it  can  also  be  a  good 
quantitative  tool. 

Nuclear  techniques  in  marine  metal  exploration,  W.  Michae- 
lis,  SP594,  pp.  615-626  (Sept.  1980). 

Key  words:  metal  exploration;  natural  gamma  radiation; 
neutron  activation  analysis;  neutron  inelastic  scattering;  nu- 
clear cross  sections;  nuclear  reactors;  radiative  neutron  cap- 
ture; reaction  interferences;  scattered  gamma  radiation; 
XRF  analysis,  "^cf. 

The  growing  concern  about  the  future  availability  of  raw 
materials  has  increasingly  drawn  attention  to  the  extensive 
marine  metalliferous  mineral  deposits.  Nuclear  techniques 
can  provide  powerful  analytical  tools  for  exploring  these 
resources.  The  measurement  of  natural  gamma  radiation,  x- 
ray  fluorescence  analysis  and  a  variety  of  neutron  tech- 
niques based  on  ^^^f,  (a,n)  and  (d,n)  sources  are  now  in 
use  or  appear  to  make  progress.  Improvement  of  the  rele- 
vant cross  sections  could  considerably  advance  the  techni- 
cal development  both  in  the  field  and  in  the  laboratory. 
Particular  consideration  should  be  given  to  a  number  of 
energy-dependent  cross  sections  pertaining  to  neutron  and 
gamma  transport  in  field  applications  of  activation  analysis 
or  radiative  capture,  to  neutron  cross  sections  for  produc- 
tion of  gamma  rays  from  inelastic  collisions,  to  cross  sec- 
tions of  threshold  reactions  which  either  ensure  elemental 
selectivity  or  are  the  source  of  elemental  interferences  and, 
finally,  to  cross  sections  for  quasi-prompt  activation  with  14 
MeV  neutrons. 

Neutron  cross  sections  of  importance  to  astrophysics,  J.  C. 

Browne,  SP594.  pp.  627-633  (Sept.  1980). 

Key  words:  neutron  cross  sections;  nuclear  clocks;  stellar 
processes. 

Neutron  reactions  of  importance  to  the  various  stellar 
burning  cycles  are  discussed.  The  role  of  isomeric  states  in 
the  branched  s-process  is  considered  for  particular  cases. 
Neutron  cross  section  needs  for  the  '^Tle-'^'Os,  ^Tlb-^'Sr 
clocks  for  nuclear  cosmochronology  are  discussed.  Other 
reactions  of  interest  to  astrophysical  processes  are  present- 
ed. 

Open  problems  in  nuclear  data  evaluations,  S.  Pearlstein, 
SP594.  pp.  634-638  (Sept.  1980). 

Key  words;  nuclear  data;  nuclear  data  evaluation;  nuclear 
data  measurements. 

Nuclear  data  measurements  are  often  discrepant  or  in- 
complete. Despite  these  difficulties,  after  reviewing  the  in- 
formation at  hand,  experts  periodically  prescribe  their  best 
estimates  of  nuclear  data  for  use  by  scientists.  Some  of  the 
obstacles  the  experts  face  are  poor  energy  calibrations,  in- 
adequate data,  overly  detailed  data,  and  the  necessity  for 
coalescing  multidisciplinary  information.  These  and  other 
aspects  of  nuclear  data  evaluation  are  discussed. 


Application  of  nuclear  models,  P.  G.  Young,  E.  D.  Arthur, 

and  D.  G.  Madland,  SP594.  pp.  639-649  (Sept.  1980). 

Key  words:  nuclear  data  evaluation;  nuclear  model  codes; 
nuclear  reaction  theory. 

The  development  of  our  extensive  experimental  nuclear 
data  base  over  the  past  three  decades  has  been  accompanied 
by  parallel  advancement  of  nuclear  theory  and  models  used 
to  describe  and  interpret  the  measurements.  This  theoretical 
capability  is  important  because  of  many  nuclear  data  re- 
quirements that  are  still  difficult,  impractical,  or  even  im- 
possible to  meet  with  present  experimental  techniques.  Ex- 
amples of  such  data  needs  are  neutron  cross  sections  for 
unstable  fission  products,  which  are  required  for  neutron 
absorption  corrections  in  reactor  calculations;  cross  sections 
for  transactinide  nuclei  that  control  production  of  long- 
lived  nuclear  wastes;  and  the  extensive  dosimetry,  activa- 
tion, and  neutronic  data  requirements  to  40  MeV  that  must 
accompany  development  of  the  Fusion  Materials  Irradiation 
Test  (EMIT)  facility.  In  recent  years  systematic  improve- 
ments have  been  made  in  the  nuclear  models  and  codes 
used  in  data  evaluation  and,  most  importantly,  in  the  meth- 
ods used  to  derive  physically  based  parameters  for  model 
calculations.  The  newly  issued  ENDF/B-V  evaluated  data 
library  relies  in  many  cases  on  nuclear  reaction  theory 
based  on  compound-nucleus  Hauser-Feshbach,  preequili- 
brium  and  direct  reaction  mechanisms  as  well  as  spherical 
and  deformed  optical-model  theories.  The  development  and 
application  of  nuclear  models  for  data  evaluation  are  dis- 
cussed in  this  paper,  with  emphasis  on  the  1-40  MeV  neu- 
tron energy  range. 

R-Matrix  analyses  of  light-element  reactions  for  fusion  appli- 
cations, G.  M.  Hale  and  D.  C.  Dodder,  SP594,  pp.  650-658 
(Sept.  1980). 

Key  words:  charged-particle  reactions;  evaluated  fusion 
cross  sections;  multichannel  R-matrix  analyses;  nucleon  sys- 
tems. 

Comprehensive  R-matrix  analyses  of  reactions  in  light 
systems  done  at  LASL  contain  cross-section  information  of 
interest  in  fusion  applications.  Results  for  analyses  of  the  4-, 
5-,  6-,  and  7-nucleon  systems  are  presented,  with  particular 
emphasis  on  cross  sections  for  the  T(d,n),  D(d,n)  D(d,p), 
T(t,2n),  and  ^i(p,^e)  fusion  reactions. 

Evaluated  data  collections  from  ENSDF,  W.  B.  Ewbank, 
SP594.  pp.  659-661  (Sept.  1980). 

Key  words:  ENSDF;  evaluation;  nuclear  levels;  nuclear 
reactions;  nuclear  structure  data;  radioactivity;  reaction 
gamma  rays. 

For  several  years  the  Nuclear  Data  Project  has  been 
maintaining  an  Evaluated  Nuclear  Structure  Data  File 
(ENSDF),  which  is  designed  to  include  critically  evaluated 
values  for  most  nuclear  spectroscopic  quantities.  The  infor- 
mation in  ENSDF  is  the  same  as  in  the  Nuclear  Data 
Sheets,  which  illustrates  two  particular  output  formats 
(drawings  and  tables).  Spectroscopic  information  for  nuclei 
with  A  <  45  is  put  into  ENSDF  from  the  evaluations  of 
Ajzenberg-Selove  and  of  Endt  and  van  der  Leun.  An  inter- 
national network  has  been  organized  to  provide  regular 
revisions  of  the  data  file.  Computer  facilities  have  been 
developed  to  retrieve  collections  of  evaluated  data  for  spe- 
cial calculations  or  detailed  examination. 

Evaluations  of  fission  product  capture  cross  sections  for 
ENDF/B-V,  R.  E.  Schenter,  D.  L.  Johnson,  F.  M.  Mann,  F. 
Schmittroth,  and  H.  Gruppelaar,  SP594.  pp.  662-666  (Sept. 
1980). 

Key  words:  capture  cross  sections;  fast  reactors. 
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Capture  cross  section  evaluations  have  been  made  for  the 
36  most  important  fission  product  absorbers  in  a  fast  reactor 
system.  These  evaluations  were  obtained  using  a  general- 
ized least-squares  approach  with  calculations  being  per- 
formed with  the  computer  code  FERRET.  These  results 
will  provide  the  major  revisions  to  the  ENDF/B-IV  Fis- 
sion Product  Cross  Section  File  which  will  be  released  as 
part  of  ENDF/B-V.  Input  for  the  cross  section  adjustment 
calculations  included  both  integral  and  differential  experi- 
mental data  results.  The  differential  cross  sections  and  their 
uncertainties  were  obtained  from  the  CSIRS  library.  Inte- 
gral measurement  results  came  from  CFRMF  and  STEK 
Assemblies  500,  1000,  2000,  3000,  4000.  Comparisons  of 
these  evaluations  with  recent  capture  measurements  will  be 
presented. 

Beta  and  gamma  decay  heat  evaluation  for  the  thermal  fission 

of  G.  K.  Schenter  and  F.  Schmittroth,  SP594.  pp.  667- 
671  (Sept.  1980). 

Key  words:  decay  heat;  evaluation;  fission-products. 

Beta  and  gamma  fission  product  decay  heat  curves  are 
evaluated  for  the  thermal  fission  of  Experimental  data 
that  include  beta,  gamma,  and  total  measurements  are  com- 
bined with  summation  calculations  based  on  ENDF/B  in  a 
consistent  evaluation.  Least-squares  methods  are  used  that 
take  proper  account  of  data  uncertainties  and  correlations. 

Fast  neutron  scattering  cross  sections  for  actinide  nuclei,  G. 

Haouat,  C.  Lagrange,  J.  Lachkar,  J.  Jary,  Y.  Patin,  and  J. 
Sigaud,  SP594.  pp.  672-676  (Sept.  1980). 

Key  words:  calculated  direct-interaction  and  compound- 
nucleus  cross  sections;  deduced  coupled-channel  optical  po- 
tential parameters;  enriched  targets;  nuclear  reactions;  qua- 
drupole  and  hexadecapole  deformation  parameters. 

Differential  cross  sections  for  neutron  elastic  and  inelastic 
scattering  from  "?rh,  ^a^u,  "sy,  "sy^  239pu  242py  jj^ve 
been  obtained  at  incident  energies  ranging  from  0.6  to  3.4 
MeV.  The  overall  energy  resolution  of  the  time-of-flight 
spectrometer  was  sufficient  to  easily  separate  at  all  energies 
the  elastic  and  inelastic  neutron  groups  for  ^^Th,  ^'\J, 
and  ^''Tu.  Cross  sections  for  groups  of  states  have  been 
obtained  for  ^^^U  and  ^^Tu.  Comparisons  of  these  results 
with  the  latest  available  evaluations  show  large  discrepan- 
cies. The  present  measured  cross  sections  have  been  com- 
bined with  measured  total  cross  sections  and  low-energy 
scattering  properties  in  an  analysis  based  on  combined 
coupled-channel  and  compound-nucleus  formalisms.  Optical 
potential  parameters  and  nuclear  deformation  parameters 
have  been  deduced  and  are  discussed. 

Measurement  of  '^^\i(n,n'y)'^^\}  cross  sections,  D.  K.  Olsen, 
G.  L.  Morgan,  and  J.  W.  McConuell,  SP594,  pp.  677-679 
(Sept.  1980). 

Key  words:  cross  sections;  gamma-ray  transitions;  inelastic 
scattering. 

Production  cross  sections  for  gamma-ray  transitions  pro- 
duced by  0.5  to  5.0-MeV  neutrons  on  have  been  meas- 
ured employing  a  95-cm^  Ge(Li)  detector  at  125°,  the 
ORELA  neutron  source,  and  a  recoil  proton  telescope. 
From  these  data  and  other  decay  scheme  information,  in- 
elastic scattering  cross  sections  for  levels  from  680  to  1224 
keV  of  excitation  have  been  constructed  and  compared 
with  statistical  model  calculations  and  the  ENDF/B-V 
evaluation. 

Neutron  inelastic  scattering  cross  sections  of  '^HJ  via  (n,n'-y), 
A.  Mittler,  G.  P.  Couchell,  W.  A.  Schier,  S.  Ashar,  J.  H. 
Chang,  and  A.  T.  Y.  Wang,  SP594.  pp.  680-684  (Sept.  1980). 


Key  words:  inferred  level  cross  sections  for  20  states;  meas- 
ured C5^(En,125°);  nuclear  reactions  ^^^(n,n'y);  time-of- 
flight.  ^ 

Level  cross  sections  of  ^^*U  have  been  deduced  from 
gamma-ray  measurements  at  125°  following  inelastic  neu- 
tron scattering  over  an  incident  energy  range  of  0.70  to 
1.96  MeV.  A  pulsed  source  of  neutrons  was  produced  via 
the  ^(p,n)Tle  reaction.  The  spectrometer  system  consisted 
of  a  40-cm^  Ge(Li)  detector  surrounded  by  a  large  annular 
Nal  anti-Compton  detector,  used  in  conjunction  with  time- 
of-flight  electronics.  Forty-five  gamma  transitions  were  ob- 
served for  twenty-seven  levels  up  to  1516  keV.  Finite 
sample  corrections,  including  neutron  attenuation,  gamma- 
ray  attenuation  and  neutron  multiple  scattering  were  made 
for  the  disc-shaped  scatterer.  Results  are  compared  to  statis- 
tical compound-nucleus  model  calculations  and  ENDF. 

Neutron  inelastic  scattering  cross  sections  of  ^^^h  obtained 
from  (n.n'y)  measurements,  J.  J.  Egan,  J.  D.  Menachery,  G.  H. 
R.  Kegel,  and  D.  J.  Pullen,  SP594,  pp.  685-689  (Sept.  1980). 

Key  words:  comparison  with  calculated  excitation  func- 
tions; inferred  level  cross  sections  for  22  states;  measured 
ci!y(En,125°);  nuclear  reactions  ^^Th(n,n''y);  time-of-flight. 

The  ^^Th(n,n''y)  reaction  has  been  studied  up  to  2. 1  MeV 
bombarding  energy  for  states  with  excitation  energies  from 
700  to  1700  keV.  Seventy-five  gamma-ray  transitions  from 
forty-three  above  the  first  excited  state  have  been  observed 
from  a  disk  scatterer  with  a  40-cm^  Ge(Li)  detector  sur- 
rounded by  an  anti-Compton  annulus  of  Nal(TI).  The  time- 
of-flight  technique  was  employed  to  further  reduce  back- 
ground. Cross  sections  for  twenty-two  states  are  reported 
here.  The  data  have  been  corrected  for  the  finite  sample 
effects  of  neutron  and  gamma-ray  attenuation,  and  neutron 
multiple  scattering.  The  results  are  compared  to  those  of 
McMurray  et  al.  and  to  the  predictions  of  the  compound 
nucleus  statistical  model.  A  compound  nucleus  plus  direct 
interaction  calculation  is  also  shown  for  the  1"  state  at  714 
keV. 

Neutron  total  cross  section  of        from  0.01  to  1.0  eV,  J.  A. 

Harvey,  C.  L.  Moore,  and  N.  W.  Hill,  SP594.  pp.  690-691 
(Sept.  1980). 

Key  words;  measured  <tt  for  "^;  resonance  at  0.15  eV. 

At  the  last  Nuclear  Cross  Sections  and  Technology  Con- 
ference, B.  R.  Leonard  stressed  the  importance  of  improved 
total  cross  section  data  for  in  the  energy  region  from 
0.1  to  0.2  eV.  We  have  measured  the  neutron  total  cross 
section  of  from  0.01  to  1.0  eV  at  ORELA  using  a 
repetition  rate  of  25  sec"'  and  a  17.872  flight  path.  Two 
samples  of  '^^\5  enriched  to  99.76%  with  inverse  thick- 
nesses of  165.2  and  321.1  barns/atom  were  measured.  The 
data  were  corrected  for  neutron  and  gamma  ray  back- 
grounds which  were  <  1%.  Results  from  the  two  samples 
are  in  good  agreement.  The  data  are  compared  to  earlier 
data  and  to  ENDF/B-V  evaluation. 

Transmission  and  self-indication  measurements  with  U-235 
and  Pu-239  in  the  2  eV-20  energy  region,  T.  Bakalov,  G. 
Ilchev,  S.  Toshkov,  T.  K.  Mai,  N.  Janeva,  A.  A.  Van'kov,  Y. 
V.  Grigoriev,  and  V.  F.  Ukraintsev,  SP594.  pp.  692-697  (Sept. 
1980). 

Key  words:  fission  chamber;  self-indication;  self-shielding 
and  fission  factors;  time-of-flight;  He  proportional  counter. 

The  transmission  and  self-indication  measurements  with 
U-235  and  Pu-239  have  been  carried  out  using  the  ^^e 
proportional  counter  and  fission  chambers  in  the  2  eV-20 
keV  energy  region.  The  TOF  technique  was  used  with 
JINR  pulse  fast  reactor  IBR-30  in  Dubna  as  a  neutron 
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source,  the  resolution  being  100  nsec/m  (^e  counter  meas- 
urements) and  53  nsec/m  (fission  chamber  measurements). 
The  sample  thickness  was  varied  from  0.0013  atom/barns  to 
0.172  atom/barns.  Average  total  cross  sections  with  self 
shielding  factors  and  self-shielding  fission  factors  were  de- 
termined for  energies  within  ABBN  nuclear  constant  set. 

Total-neutron  cross  sections  of  heavy  nuclei,  W.  P.  Poenitz, 
J.  F.  Whalen,  and  A.  B.  Smith,  SP594.  pp.  698-702  (Sept. 
1980). 

Key  words:  heavy  nuclei;  total  neutron  cross  section. 

Total-neutron  cross  sections  of  the  heavy  and  actinide 
nuclei  '*'Ta,  '^'Au,  "T'h,  "\J,  "=U,  "'U,  ^^^u  and  ""Pu 
were  measured  from  30  keV  to  4.8  MeV.  The  experimental 
procedures  emphasized  a  high  consistency  of  the  measured 
data.  Systematic  uncertainties,  excluding  those  associated 
with  sample  masses,  were  <  0.5%  and  statistical  uncertain- 
ties were  typically  <  1.0%.  At  low  energies  attention  was 
given  to  resonance  self-shielding  effects.  The  experimental 
results  are  in  good  agreement  with  ^^Th,  ^^HJ  and  ^^*U 
data  previously  reported  from  this  laboratory  and  at  higher 
energies  with  the  comparable  values  reported  by  Foster  and 
Glasgow,  excepting  ^'"'Pu  which  was  not  studied  in  the 
latter  work.  The  measured  total-cross-sections  were  inter- 
preted in  terms  of  a  spherical  optical  model  and  a  deformed 
coupled-channels  model. 

Total  cross  section  of  ^''Tu  between  0.7  and  170  MeV,  M.  S. 

Moore,  P.  W.  Lisowski,  G.  L.  Morgan,  G.  F.  Auchampaugh, 
and  R.  E.  Shamu,  SP594,  pp.  703-706  (Sept.  1980). 

Key  words:  critical  mass;  total  cross  section. 

Various  evaluations  of  the  neutron  cross  sections  of  ^''^u 
lead  to  widely  different  predictions  of  bulk  neutronics  prop- 
erties such  as  critical  mass.  These  evaluations  also  show 
rather  different  behavior  of  the  energy  dependence  of  the 
total  cross  section.  We  have  measured  the  total  cross  sec- 
tion of  ^""Tu  from  0.7  to  170  MeV  to  a  statistical  accuracy 
of  =0.5%  below  6  MeV,  using  8  g  of  high  purity  material 
and  the  WNR,  pulsed  neutron  facility.  Recent  evaluations 
by  Madland  and  Young  and  by  Lagrange  and  Jary  are 
found  to  be  reasonably  consistent  with  the  data  obtained. 
Best  agreement,  however,  is  found  by  using  the  simple 
prescription  cttC'^Vu)  =  (ttC^^!)  +  [o-7-('''Pu)  - 
CTri^^HJ)].  The  remarkable  accuracy  of  this  description  for 
2''2pu  suggests  that  it  could  be  extended  to  other  deformed 
actinides  for  which  inadequate  amounts  of  material  exist  for 
direct  measurements  of  ctt  in  the  MeV  region,  as  an  evalua- 
tion constraint. 

Neutron  total  cross  section  measurements  on  ^"^f,  R.  F. 
Carlton,  J.  A.  Harvey,  N.  W.  Hill,  M.  S.  Pandey,  and  R.  W. 
Benjamin,  SP594.  pp.  707-710  (Sept.  1980). 

Key  words:  fission;  level  spacing;  multilevel  analysis;  neu- 
tron total  cross  section;  strength  function. 

Neutron  total  cross  section  measurements  have  been  per- 
formed on  a  sample  of  ^''^f  (5.65  mg  total  weight)  using 
the  ORELA  as  a  source  of  pulsed  neutrons.  The  sample, 
whose  inverse  thickness  was  1542  barns/atom,  consisted  of 
85.3%  "9Cf  and  14.4%  ^'''Bk  and  was  cooled  to  liquid 
nitrogen  temperature.  Analyses  were  also  made  of  data 
from  a  thin  sample  (1/N  =  17430)  of  65%  ^^^f  in  the 
region  of  the  large  fission  resonance  at  0.7  eV.  Fifty-five 
resonances  in  ^""^f  were  observed  and  analyzed  over  the 
energy  range  0.1  eV  to  90  eV  using  an  R-matrix  multilevel 
formalism.  The  resonance  parameters  obtained  have  been 
used  to  determine  the  level  spacing  and  the  s-wave  neutron 
and  fission  strength  functions.  Thermal  total  cross  section 
measurements  have  also  been  performed. 


Intercomparison  of  coupled  channel  and  spherical  optical 
models  in  the  analysis  of  thorium  neutron  cross  sections,  S.  B. 

Garg,  A.  Sinha,  and  V.  K.  Shukla,  5^59-^,  pp.  711-714  (Sept. 
1980). 

Key  words:  local;  nonlocal  and  coupled  channel  descrip- 
tions; optical  model  analysis;  Th(n,n);  total  and  inelastic 
cross  sections. 

A  comparison  has  been  made  of  local,  nonlocal  and  de- 
formed optical  models  in  the  prediction  of  neutron  cross- 
sections  of  ^^Th.  Coupled  channel  study  makes  use  of  the 
adiabatic  approximation  and  local  and  nonlocal  optical 
model  parameters  have  been  extracted  by  making  use  of  the 
measured  total  and  elastic  scattering  cross-sections. 

Simultaneous  evaluation  of  the  nuclear  data  for  heavy  nu- 
clides, H.  Matsunobu,  Y.  Kanda,  M.  Kawai,  T.  Murata,  and 
Y.  Kikuchi,  SP594,  pp.  715-719  (Sept.  1980). 

Key  words:  absolute  measurement;  consistency;  fission 
cross  section;  JENDL-2;  nuclear  data;  optical  potential  pa- 
rameter; relative  measurement;  simultaneous  evaluation. 

The  nuclear  data  of  "^u,  "9py_  24opy_  ^^^j  24lp^^ 

were  simultaneously  evaluated  in  the  energy  range  of  100 
eV  to  20  MeV  by  using  recent  experimental  data  and  theo- 
retical calculations  for  Japanese  Evaluated  Nuclear  Data 
Library-Version  2  (JENDL-2).  The  optical  potential  param- 
eters were  so  searched  for  that  the  total  cross  sections  of 
these  heavy  nuclides  were  well  reproduced  with  simple 
systematics. 

Neutron  cross  section  standards,  O.  A.  Wasson,  SP594,  pp. 
720-727  (Sept.  1980). 

Key  words:  neutron  flux;  review;  standard  cross  section. 

A  review  of  the  status  of  the  neutron  induced  reactions 
which  have  suitable  properties  for  use  as  neutron  standard 
cross  sections  is  given.  The  application  of  these  standards  in 
instruments  to  measure  neutron  fluence  rate  as  well  as  an 
assessment  of  the  impact  of  the  recent  measurements  is 
presented. 

Absolute  measurement  of  Tv  for  ^^^f  by  the  large  liquid 
scintillator  tank  technique,  R.  R.  Spencer,  SP594,  pp.  728-732 
(Sept.  1980). 

Key  words:  fission;  large  liquid  scintillator;  neutron  multi- 
plicity; proton-recoil  detector. 

A  vigorous  effort  to  dispel  the  scandal  of  the  —2% 
dispersion  in  reported  experimental  values  of  ^^^f  the 
average  number  of  neutrons  emitted  in  spontaneous  fission, 
has  been  underway  over  the  past  5  years.  The  goal  is  to 
reduce  the  uncertainty  in  this  fundamental  parameter  to  the 
±  0.25%  level  needed  for  reactor  physics  applications. 
Both  new  measurements  and  reevaluation  of  older  meas- 
urements are  involved.  At  ORNL  a  new  measurement  is 
being  carried  out  using  the  large  liquid  scintillator  neutron 
detector.  Findings  of  the  most  recent  experiment,  incorpo- 
rating improvements  suggested  in  a  preliminary  study,  will 
be  discussed. 

Data  discrepancies  in  and  new  experiments  for  D  -|-  D, 
D  -I-  T,  and  T  -|-  T  fusion  reactions,  N.  Jarmie,  R.  A.  Harde- 
kopf,  R.  E.  Brown,  F.  D.  Correll,  and  G.  G.  Ohlsen,  SP594, 
pp.  733-737  (Sept.  1980). 

Key  words:  absolute  cross  section  measurement;  data  dis- 
crepancies. 

We  investigate  the  accuracy  of  the  basic  fusion  data  for 
the  reactions  T(d,n)^He,  T(t,2n)^He,  D(d,n)^e,  and 
D(d,p)T  in  the  10-100  keV  bombarding  energy  region  of 
interest  in  the  design  of  fusion  reactors,  magnetic  or  iner- 


92 


tial.  The  history  of  the  data  base  for  these  reactions,  par- 
ticularly the  most  critical  one:  T(d,n)'^le,  is  based  on  25- 
year-old  experiments  whose  accuracy  (often  assumed  to  be 
5%)  has  rarely  been  questioned.  In  all  except  the  d  +  d 
reactions  significant  differences  among  data  sets  exist.  The 
errors  of  the  basic  data  sets  may  be  considerably  larger 
than  previously  expected  and  the  effect  on  design  calcula- 
tions should  be  significant.  Much  of  the  trouble  apparently 
lies  in  the  accuracy  of  the  energy  measurements  which  are 
difficult  at  low  energies.  We  feel  that  systematic  errors  of 
up  to  50%  are  possible  in  the  reactivity  values  of  the 
present  T(d,n)''He  data  base.  The  errors  in  the  reactivity 
would  propagate  proportionately  into  the  errors  in  fusion 
probabilities  in  reactor  calculations.  The  D(d,n)^^e  and 
D(d,p)T  cross  sections  appear  to  be  well  known  and  con- 
sistent. The  T(t,2n)''He  cross  section  is  poorly  known  and 
may  be  subject  to  large  systematic  errors.  Improved  abso- 
lute measurements  in  the  10-100  keV  bombarding  energy 
region  for  the  above  reactions  are  underway  at  Los 
Alamos.  The  experiment  features  a  windowless  cryogenic 
target,  calibration  of  the  target  density  with  a  high  energy 
Van-de-Graaff  beam,  measurement  of  the  beam  intensity 
with  a  calorimeter,  use  of  a  negative  ion  source  for  the  10 
to  100  keV  measurements,  and  a  time-of-flight  laser  spec- 
trometer to  determine  the  absolute  energy.  Both  the  source 
and  target  will  be  capable  of  handling  tritium.  Accuracies 
of  better  than  5%  are  anticipated. 

The  ^^^f  V  discrepancy  and  the  sulfur  discrepancy,  J.  R. 

Smith,  SP594.  pp.  738-742  (Sept.  1980). 

Key  words:  absorption  cross  section;  manganese  bath;  pile 
oscillator;  small-angle  scattering;  sulfur. 

The  cantankerous  discrepancy  among  measured  values  of 
v"for  ^^^f  appears  at  last  to  be  nearing  a  final  resolution.  A 
recent  review  has  summarized  the  progress  that  has  been 
achieved  through  revaluation  upward  by  0.5%  of  two  man- 
ganese bath  values  of  V  and  the  performance  of  a  new 
liquid  scintillator  measurement.  A  new  manganese  bath 
measurement  at  INEL  is  in  reasonably  good  agreement 
with  previous  manganese  bath  values  of  ^^^f  V.  It  now 
appears  that  the  manganese  bath  values  could  still  be  sys- 
tematically low  by  as  much  as  0.4%  because  the  BNL-325 
thermal  absorption  cross  section  for  sulfur  may  be  as  much 
as  10%  low.  There  is  a  bona  fide  discrepancy  between 
measurements  of  the  sulfur  cross  section  by  pile  oscillators 
and  the  values  derived  from  transmission  measurements. 
The  resolution  of  this  discrepancy  is  a  prerequisite  to  the 
final  resolution  of  the  ^^'Cfv  discrepancy. 

Neutron  capture  cross  section  standards  for  BNL-325,  N.  E. 

Holden,  SP594.  pp.  743-746  (Sept.  1980). 

Key  words:  resonance  integral;  thermal  cross  section. 

The  most  common  cross  section  standards  for  capture 
reactions  in  the  thermal  neutron  energy  region  are  gold, 
cobalt,  and  manganese.  In  preparation  for  the  fourth  edition 
of  BNL-325,  data  on  the  thermal  cross  section  and  reso- 
nance integral  were  evaluated  for  these  three  standards. 
For  gold,  only  measurements  below  the  Bragg  scattering 
cutoff  were  used  and  extrapolated  to  a  neutron  velocity  of 
2200  meters/second.  A  non  1/v  correction  due  to  the  4.9 
eV  resonance  was  made.  The  resonance  integral  is  based  on 
Jirlow's  integral  measurement  and  Tellier's  parameters.  The 
resonance  integrals  for  cobalt  and  manganese  are  based 
solely  on  integral  measurements  because  the  capture  widths 
of  the  first  major  resonance  either  vary  by  20%  in  various 
measurements  (cobalt),  or  have  never  been  measured  (man- 
ganese). Recommended  thermal  cross  sections  and  reso- 
nance integrals  are  respectively  gold:  98.65  ±  0.09  barns, 
1550  ±28  barns,  cobalt:   37.18  +  0.06  barns,   74.2  ±  2.0 


barns,  and  manganese:  13.3  ±0.2  barns,  and  14.0  ±  0.3 
barns. 

NBS  neutron  monitor  and  dosimeter  calibration  facility,  K. 

C.  Duvall,  O.  A.  Wasson,  and  M.  M.  Meier,  SP594,  pp.  747- 
751  (Sept.  1980). 

Key  words:  calibration;  detection;  dosimetry;  facilities; 
fiuence;  flux;  monitor;  neutron;  sources;  standardization. 

A  standard  neutron  flux  in  the  energy  range  of  .2  to  1.2 
MeV  has  been  established  at  the  NBS  3  MV  positive  ion 
Van  de  Graaff  laboratory.  The  neutron  flux  is  produced 
from  the  'Li(p,n)^e  reaction  and  monitored  by  a  precision 
calibrated  black  neutron  detector.  The  flux  is  emitted 
within  a  cone  of  4.5°  half  angle  and  is  spacially  uniform  to 
within  ±  1%.  The  facility  has  been  recently  used  for  the 
calibration  of  neutron  monitors  and  dosimeters  submitted 
by  government  and  industry.  The  detector  responses  are 
measured  relative  to  our  standard  neutron  flux  in  terms  of 
response  per  unit  fluence.  These  calibration  factors  have 
been  determined  with  an  accuracy  better  than  ±  5%. 

Capture  cross  section  and  gamma-ray  spectrum  calculations 
for  medium-weight  nuclei,  M.  A.  Gardner  and  D.  G.  Gardner, 
SP594.  pp.  752-756  (Sept.  1980). 

Key  words:  calculated  El  y-ray  strength  functions;  calculat- 
ed cr(n,"y)  and  y-ray  spectra;  calculated  cr(n,y)  for  and 
'»Zr. 

We  have  applied  a  double-peak,  energy-dependent  Breit- 
Wigner  model  of  the  El  gamma-ray  strength  function  to 
nuclei  from  As  to  Rh,  to  predict  their  neutron  capture  cross 
sections  and  capture  gamma-ray  spectra.  We  found  that  a 
consistent  set  of  model  parameters  could  be  obtained  in  this 
mass  region  to  describe  the  step  in  the  low-energy  tail  of 
the  El  strength  function.  This  step  allows:  (a)  agreement 
with  photonuclear  data  at  high  energies,  (b)  the  correct  Ly 
to  be  obtained  for  agreement  with  neutron  capture  cross- 
section  data,  and  (c)  the  calculation  of  the  observed  hard- 
ness in  the  capture  gamma-ray  spectra.  For  nuclei  at  or 
near  the  closed,  N  =  50  shell,  however,  the  model's  double- 
peak  assumption  breaks  down.  In  these  cases,  good  results 
are  still  obtained  if  the  same  set  of  model  parameters  is 
applied  except  that  the  El  strength  function  is  formulated  in 
terms  of  the  first,  narrower  peak. 

A  consistent  nuclear  model  for  compound  and  precompound 
reactions  with  conservation  of  angular  momentum,  C.  Y.  Fu, 

SP594,  pp.  757-761  (Sept.  1980). 

Key  words:  exciton  model;  Hauser-Feshbach  and  precom- 
pound analysis;  nuclear  reactions. 

The  exciton  model  is  modified  such  that  it  automatically 
reduces  to  the  usual  evaporation  formula  after  equilibrium 
has  been  reached.  The  result  is  further  modified  to  con- 
serve angular  momentum  in  a  form  compatible  with  the 
Hauser-Feshbach  formula.  This  allows  a  consistent  descrip- 
tion of  intermediate  excitations  from  which  tertiary  reaction 
cross  sections  can  be  calculated  for  transitions  to  discrete 
residual  levels  with  known  spins  and  parities.  Level  densi- 
ties used  for  the  compound  component  of  reaction  cross 
sections  are  derived  from  direct  summation  of  the  particle- 
hole  state  densities  used  for  the  precompound  component. 

Improved  formulas  for  compound  nucleus  cross  sections,  J. 

W.  Tepel,  H.  M.  Hofmann,  and  M.  Herman,  SP594.  pp.  762- 
764  (Sept.  1980). 

Key  words:  compound-nucleus  reactions;  cross  sections; 
elastic  enhancement  factors;  factorization;  Hauser-Feshbach 
theory;  statistical  models;  width  fluctuation  correction 
factor. 
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In  an  extension  of  previous  work  on  the  theory  of  statisti- 
cal cross  sections  model  calculations  have  been  performed 
in  the  region  of  weak  absorption,  which  is  of  particular 
interest  in  applied  work  involving  neutron  capture  or  neu- 
tron scattering  at  low  energies.  Improved  formulas  for  cal- 
culating compound  nucleus  cross  sections  and  width  fluctu- 
ation correction  factors  are  presented.  Although  we  agree 
with  Moldauer  that  the  factorization  condition  for  cross 
sections  is  not  always  satisfied  in  few  channel  cases  where 
strongly  and  weakly  absorbing  channels  are  mixed,  the  for- 
mulas provide  a  good  description  of  the  computer-generat- 
ed cross  sections.  In  addition,  the  structure  of  the  improved 
formula  has  been  chosen  as  to  describe  cases  where  many 
weakly  absorbing  channels  contribute. 

Neutron  emission  spectra  induced  by  14-MeV  neutrons  from 
the  evaluated  nuclear  data  file  (ENDF/B-V) — A  critical  review, 

D.  M.  Hetrick,  D.  C.  Larson,  and  C.  Y.  Fu,  SP594.  pp.  765- 
769  (Sept.  1980). 

Key  words:  ENDF/B-V;  neutron  emission  spectra;  nuclear 
model  codes. 

Neutron  emission  spectra  induced  by  14.6-MeV  incident 
neutrons,  retrieved  from  ENDF/B-V,  are  graphically  com- 
pared with  experimental  data  by  Hermsdorf  et  al.,  and 
Clayeux  and  Voignier.  The  elements  selected  for  the  com- 
parisons include  Na,  Mg,  Al,  Si,  Ca,  Ti,  V,  Cr,  Fe,  Ni,  Cu, 
Nb,  W,  and  Pb.  In  addition  to  comparing  the  evaluated 
total  neutron  emission  spectra  with  experimental  data,  indi- 
vidually evaluated  spectra  from  contributing  reactions  are 
presented.  Only  a  few  of  the  evaluated  spectra  were  found 
to  agree  well  with  the  measured  spectra;  namely,  those 
evaluations  which  utilized  advanced  nuclear  model  codes 
with  precompound  effects  and  competing  binary  and  terti- 
ary reactions.  Recommendations  for  removing  several  de- 
fects in  most  evaluations  are  made. 

A  new  parameterization  of  the  El  gamma-ray  strength  func- 
tion, D.  G.  Gardner  and  F.  S.  Dietrich,  SP594,  pp.  770-774 
(Sept.  1980). 

Key  words:  calculated  <T(n,y)  and  y-ray  spectra  for  ^''Ta 
and  '"Au;  calculated  cr(n,y)  for  is&is?.  issqs;  gamma-ray 
strength  functions;  GD  parameter  systematics. 

We  have  satisfactorily  correlated  the  giant  dipole  (GD) 
parameters  of  peak  energy,  width,  and  cross  section  for 
elements  for  V  to  Bi,  assuming  two  overlapping  peaks  with 
a  separation  dependent  on  deformation.  The  energy  de- 
pendence of  the  GD  resonance  is  assumed  to  have  a  Breit- 
Wigner  form,  but  with  an  energy-dependent  width.  The 
resulting  gamma-ray  strength  function  model  is  used  to 
predict  neutron  capture  cross  sections  and  gamma-ray  spec- 
tra for  isotopes  of  Ta,  Os,  and  Au. 

Gamma-ray  production  cross  sections  for  MeV  neutrons,  H. 

Kitazawa,  Y.  Harima,  H.  Yamakoshi,  Y.  Sano,  T.  Kobayashi, 
and  M.  Kawai,  SP594,  pp.  775-777  (Sept.  1980). 

Key  words:  gamma-ray  production  cross  section;  gamma- 
ray  strength  function;  spin-dependent  evaporation  model; 
yrast  level. 

Gamma-ray  production  cross  sections  for  MeV  neutrons 
are  calculated  for  several  nuclei  over  the  wide  nuclear  mass 
number  from  27  to  208.  The  results  are  compared  with 
experimental  data.  It  is  found  that  the  model  and  assump- 
tions adopted  in  the  present  calculation  are  adequate  for 
description  of  the  gross  dependence  of  gamma-ray  produc- 
tion cross  section  on  neutron  energy  and  nuclear  mass 
number,  unless  the  radiative  neutron  capture  process  is 
dominant  in  comparison  with  other  possible  ones. 

Semiempirical  calculation  of  excitation  functions,  E.  L.  Pe- 


tersen, SP594,  pp.  778-782  (Sept.  1980). 

Key  words:  excitation  functions  E  =  5-80  MeV;  nuclear 
reactions;  semiempirical  model. 

A  simple  model  for  the  calculation  of  excitation  functions 
is  described.  The  geometrical  cross  section,  allowing  for 
transparency,  is  divided  into  statistical,  direct  and  preequili- 
brium  portions.  These  cross  sections  are  allocated  to  indi- 
vidual reactions  by  examining  the  relative  contributions  of 
all  possible  reactions  emitting  the  same  number  of  particles. 
The  cross  section  for  each  reaction  product  is  then  calculat- 
ed as  a  function  of  energy.  A  computer  code  has  been 
written  that  calculates  excitation  functions  in  the  range 
between  5  and  80  MeV  for  reactions  emitting  from  one  to 
six  particles.  The  results  are  compared  with  experimental 
values  for  proton  reactions  with  ^'Al,  ^^i,  ^K3o  and  ^"^i. 

R-matrix  analysis  of  neutron  elastic  and  inelastic  scattering 
data,  H.  D.  Knox,  R.  O.  Lane,  D.  A.  Resler,  and  P.  E. 
Koehler,  SP594,  pp.  783-787  (Sept.  1980). 

Key  words:  elastic  cross  section;  inelastic  cross  section; 
multichannel;  multilevel;  neutron;  R-matrix. 

A  multichannel  multilevel  R-matrix  analysis  program  ca- 
pable of  analyzing  neutron  elastic  and  inelastic  scattering 
data  has  been  developed.  The  program  has  been  used  to 
analyze  ^Li  -I-  n  data  with  good  fits  obtained  for  elastic  and 
inelastic  (0.478  MeV  level)  cross  sections  up  to  8  MeV.  A 
description  of  the  program  and  the  results  of  the  'Li  +  n 
study  are  given. 

Calculation  of  prompt  fission  neutron  spectra,  D.  G.  Mad- 
land  and  J.  R.  Nix,  SP594,  pp.  788-792  (Sept.  1980). 

Key  words:  comparisons  to  ^^^(n,0  and  ^^^f(sf);  experi- 
mental prompt  neutron  spectra;  fermi-gas  model;  fission  cal- 
culation of  prompt  fission  neutron  spectrum  as  function  of 
fissioning  nucleus  and  excitation  energy;  nuclear-evapora- 
tion model;  radioactivity. 

We  present  a  new  calculation  of  the  prompt  fission  neu- 
tron spectrum  N(E)  as  a  function  of  both  the  fissioning 
nucleus  and  its  excitation  energy.  The  calculation,  based 
upon  standard  nuclear-evaporation  theory,  accounts  for  the 
physical  effects  of  (1)  the  distribution  of  fission-fragment 
residual  nuclear  temperature,  and  (2)  the  energy  depend- 
ence of  the  cross  section  for  the  inverse  process  of  com- 
pound-nucleus formation.  Using  a  residual  nuclear  tempera- 
ture distribution  based  upon  the  Fermi-gas  model,  we  have 
performed  calculations  for  two  different  assumptions  con- 
cerning the  cross  section  for  compound-nucleus  formation. 
Use  of  a  constant  cross  section  leads  to  a  closed  expression 
for  the  neutron  energy  spectrum  while  use  of  an  energy- 
dependent  cross  section,  calculated  with  the  optical  model, 
yields  a  numerical  integration.  Results  obtained  for  the  two 
assumptions  agree  well  with  experimental  data  although 
there  is  a  preference  for  the  energy-dependent  cross  section 
calculation. 

Simple  parameterization  for  optical  reaction  cross  sections, 
K.  H.  N.  Murthy,  A.  Chatterjee,  and  S.  K.  Gupta,  SP594,  pp. 
793-795  (Sept.  1980). 

Key  words:  alphas;  energies  up  to  50  MeV;  inputs  for 
further  calculations;  optical  reaction  cross  sections  for  neu- 
trons; over  the  periodic  table;  protons. 

Optical  model  reaction  cross  sections  for  neutrons,  pro- 
tons and  alpha  particles,  are  directly  parameterized  using 
simple  expressions  reflecting  the  mass  number  and  energy 
dependence.  The  cross  sections  can  be  calculated  within  an 
accuracy  of  5-10%  over  the  whole  periodic  table  and  the 
energy  range  up  to  50  MeV.  These  cross  sections  are  useful 
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inputs  for  calculating  various  partial  reaction  cross  sections 
using  statistical  models  of  nuclear  reactions. 

Exact  solution  of  the  exciton  model  master  equations  for 
nuclear  reactions,  S.  K.  Gupta  and  A.  Chatterjee,  SP594,  pp. 
796-799  (Sept.  1980). 

Key  words:  exciton  model;  master  equations;  neutron  angu- 
lar distributions;  preequilibrium  and  equilibrium  compo- 
nents. 

An  exact  solution  is  obtained  for  the  time  integrated 
Pauli  master  equations  of  the  exciton  model.  The  solution 
expresses  the  mean  lifetimes  of  exciton  states  in  terms  of  the 
various  transition  rates  of  the  model  in  a  simple  closed 
form.  Using  these  solutions  both  the  preequilibrium  and 
equilibrium  components  of  nuclear  reactions  can  be  ob- 
tained in  an  integrated  manner.  The  solutions  are  applicable 
also  for  the  case  of  the  generalized  master  equations  which 
can  be  used  to  calculate  angular  distributions.  An  applica- 
tion of  the  solutions  for  the  calculation  of  neutron  spectra 
in  the  neutron  induced  reactions  on  ^^b  is  discussed. 

Delayed  neutron  calculations  using  ENDF/B-V  data,  T.  R. 

England,  R.  E.  Schenter,  and  F.  Schmittroth,  SP594,  pp.  800- 
803  (Sept.  1980). 

Key  words:  ENDF/B-V  data;  neutron  calculations;  neutron 
precursors;  neutron  yields. 

Data  from  20  fission  yield  sets  in  ENDF/B-V  are  used 
with  the  emission  probabilities  (Pn)  of  105  delayed  neutron 
precursors  to  calculate  6-group  and  total  equilibrium  de- 
layed neutron  yields  (vi).  Results  are  compared  with  recent 
evaluations  and  selected  measurements  of  Vd.  Least  squares 
data  adjustment  methods  are  in  progress  to  improve  agree- 
ment; preliminary  results  indicate  significant  improvement 
when  fission  yields  are  adjusted. 

Utilization  of  the  reaction  '°B(d,n)''C  as  a  high  temperature 
deuterium  plasma  diagnostic,  L.  K.  Len  and  F.  E.  Cecil, 
SP594,  pp.  804-806  (Sept.  1980). 

Key  words;  deuterium  plasma  diagnostic;  reaction  cross 
section;  reaction  '"B(d,n)'K;;. 

We  have  measured  the  thick  target  yield  of  the  reaction 
"'B(d,n)"C  for  monoenergetic  deuteron  beams  of  energies 
between  75  and  170  keV.  These  yields,  together  with  re- 
cently published  range  energy  relations  for  hydrogen  ions 
in  matter,  permitted  our  deduction  of  the  reaction  cross 
section  as  a  function  of  energy.  By  integrating  the  cross 
section  over  a  Maxwell  Boltzman  population  distribution, 
we  obtained  the  reaction  yields  for  Boron  samples  exposed 
to  a  deuterium  plasma  of  temperatures  between  20  X  10^ 
and  200  X  lO^  °K. 

Measurement  of  the  2.35-MEV  window  in  O  -)-  n,  C.  H. 

Johnson,  J.  L.  Fowler,  N.  W.  Hill,  and  J.  M.  Ortolf,  SP594, 
pp.  807-811  (Sept.  1980). 

Key  words:  calculate  deuterium  plasma  neutron  spectrum; 
fusion;  measured  ctt  for  0(n,n). 

Calculations  are  made  showing  that  the  ion  temperature 
of  a  deuterium  plasma  with  a  Maxwellian  distribution  can 
be  found  by  measuring  the  transmission  of  the  d-d  neutrons 
through  liquid  oxygen.  The  method  is  useful  for  tempera- 
tures up  to  6  keV.  It  does  not  depend  on  the  absolute 
neutron  yield  but  does  require  accurate  total  neutron  cross 
sections  for  oxygen.  In  this  experiment  the  cross  section  of 
natural  oxygen  was  measured  from  2.0  to  3.0  MeV  by 
neutron  time-of-flight  at  the  Oak  Ridge  Electron  Linear 
Accelerator  (ORELA).  The  fitted  cross  sections  have  a 
110.9  ±  1.7  mb  minimum  at  2351.5  keV. 

The  status  of  neutron  dosimetry  and  damage  analysis  for  the 


fusion  materials  program,  L.  R.  Greenwood,  SP594,  pp.  812- 
816  (Sept.  1980). 

Key  words:  displacement  damage;  neutron  dosimetry;  nu- 
clear activation  cross  sections. 

The  status  of  neutron  flux  and  spectral  measurements  is 
described  for  fusion  material  irradiations  at  reactor,  T(d,n), 
Be(d,n),  and  spallation  neutron  sources.  Such  measurements 
are  required  for  the  characterization  of  an  irradiation  in 
terms  of  displacement  damage,  gas  and  transmutant  produc- 
tion. Emphasis  is  placed  on  nuclear  data  deficiencies  with 
specific  recommendations  for  cross  section  measurements 
and  calculations. 

Nuclear  data  needs  for  FMIT,  R.  E.  Schenter,  F.  M.  Mann, 
and  D.  L.  Johnson,  SP594,  pp.  817-820  (Sept.  1980). 

Key  words:  nuclear  data  needs  for  FMIT. 

The  Fusion  Material  Irradiation  Testing  Facility  (FMIT) 
is  designed  to  test  samples  in  a  high  energy  neutron  envi- 
ronment so  that  data  obtained  in  fission  reactors  can  be 
extrapolated  to  that  needed  in  fusion  devices.  Although 
most  of  the  flux  is  centered  around  ~  14  MeV,  the  neutron 
distribution  will  extend  from  thermal  energies  to  50  MeV. 

Data  needed  in  design  include  total,  elastic,  and  removal 
cross  sections  for  shielding,  neutron  yields  for  source  calcu- 
lations, and  selected  transmutation  cross  sections  for  dose 
determinations.  Data  needed  for  operation  include  transport 
and  dosimetry  cross  sections  for  flux  determinations, 
damage  energy,  transmutation,  and  gas  production  cross 
sections  for  damage  analyses,  and  selected  data  for  machine 
operation  and  maintenance.  Detailed  reaction  lists  are 
given. 

The  spatial  dependence  of  flux  and  damage  in  the  FMIT  test 
cell,  F.  M.  Mann,  F.  Schmittroth,  L.  L.  Carter,  and  J.  O. 
Schiffgens,  SP594  pp.  820-823  (Sept.  1980). 

Key  words:  fitted  thick  target  yield;  nuclear  models. 

Experimental  Li(d,n)  thick  target  yields  have  been  com- 
bined with  nuclear  models  to  determine  the  microscopic 
Li(d,n)  cross  section  as  a  function  of  incoming  deuteron 
energy  (Ed  <  40  MeV),  of  outgoing  neutron  energy 
(0  <  En  <  50  MeV),  and  of  outgoing  neutron  angle 
(0  <  e  180°).  A  generalized  least  squares  adjustment  proce- 
dure using  all  the  experimental  data  for  14  <  Ed  <  50  pro- 
vided the  overall  normalization  and  the  angular  distribu- 
tion, while  the  Serber  stripping  model  and  the  evaporation 
model  provided  the  neutron  energy  dependence. 

The  cross  sections  are  applied  to  the  conditions  appropri- 
ate to  the  FMIT  (Fusion  Materials  Irradiation  Testing)  fa- 
cility to  determine  flux  and  damage  parameter  levels  inside 
the  test  cell. 

Measurements  of  neutron  spectra  from  35  MeV  deuterons  on 
thick  lithium  for  the  FMIT  facility,  D.  L.  Johnson,  F.  M. 
Mann,  J.  W.  Watson,  J.  Ullmann,  and  W.  G.  Wyckoff,  SP594. 
pp.  824-828  (Sept.  1980). 

Key  words:  angular  distribution;  fusion  materials  irradiation 
test  (FMIT)  facility;  Li(d,xn);  nuclear  reactions;  thick  target 
yields  and  spectra;  time-of-flight  technique;  total  yield. 

Neutron  yield  spectra  were  measured  for  35  MeV  deuter- 
ons on  thick  natural  lithium.  The  time  of  flight  technique 
was  used  and  data  were  obtained  for  laboratory  emission 
angles  of  0°  to  150°.  The  yield  of  neutrons  greater  than  1 
MeV  was  determined  at  each  angle  and  was  integrated  to 
find  the  total  yield. 

Measured  and  evaluated  bismuth  data  for  fusion-fission- 
hybrid    and    electro-nuclear    breeding    applications,    P.  T. 

Guenther,  A.  B.  Smith,  D.  L.  Smith,  J.  F.  Whalen,  and  R. 
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Howerton,  SP594.  pp.  829-833  (Sept.  1980). 

Key  words:  comprehensive  evaluation;  ENDF  format;  opti- 
cal-model interpretations. 

Neutron  total  and  scattering  cross  sections  of  elemental 
bismuth  are  measured  to  energies  of  approximately  4.5 
MeV.  The  experimental  results  are  used  to  deduce  an  opti- 
cal-statistical model  that  is  quantitatively  descriptive  of  the 
measured  values  and  of  higher-energy  results  reported  in 
the  literature.  The  measured  and  calculated  values,  together 
with  the  body  of  information  available  in  the  literature,  are 
utilized  to  derive  a  comprehensive  evaluated  nuclear-data 
file  in  the  ENDF  format.  This  evaluation  extends  from  10"^ 
eV  to  20  MeV,  addresses  neutron  induced  and  photon- 
emission  processes  and  is  oriented  toward  the  needs  of 
fusion-fission-hybrid  and  electro-nuclear  breeding  applica- 
tions. 

The  influence  of  nuclear  data  uncertainties  on  thorium 
fusion-fission  hybrid  blanket  nucleonic  performance,  E.  T. 

Cheng  and  D.  R.  Mathews,  SP594.  pp.  834-838  (Sept.  1980). 

Key  words:  blanket  energy  multiplication;  cross  section 
sensitivity;  cross  section  uncertainty;  fusion-fission  hybrid 
blanket;  tritium  breeding;  uranium  production. 

The  fusion-fission  hybrid  blanket  proposed  for  the 
Tandem  Mirror  Hybrid  Reactor  employs  thorium  metal  as 
the  fertile  material.  Based  on  the  ENDF/B-IV  nuclear  data, 
the  and  tritium  production  rate  and  blanket  energy 
multiplication  averaged  over  the  blanket  lifetime  of  about  9 
MW-yr/m^  are  0.76  and  1.12  per  D-T  neutron  and  4.8, 
respectively.  At  the  time  of  the  blanket  discharge,  the  ^^\J 
enrichment  in  the  thorium  metal  is  about  3%.  The  thorium 
cross  sections  given  by  the  ENDF/B-IV  and  V  were  re- 
viewed, and  the  important  partial  cross  sections  such  as 
(n,2n),  (n,3n)  and  (n,y)  were  found  to  be  known  to  ±10- 
20%  in  the  respective  energy  range  of  interest.  A  sensitivity 
study  showed  that  the  and  tritium  production  rate  and 
blanket  energy  multiplication  are  relatively  sensitive  to  the 
thorium  capture  and  fission  cross  section  uncertainties.  In 
order  to  predict  the  above  parameters  within  ±  1%,  the 
Th(n,7)  and  Th(n,vf)  cross  sections  must  be  measured 
within  about  ±  2%  in  the  energy  range  3-3000  keV  and 
13.5-15  MeV,  respectively.  The  present  level  of  uncertainty 
in  these  data  is  ±  10  and  5%.  This  indicates  that  although 
presently  adequate  for  preliminary  design,  additional  cross 
section  measurements  to  improve  the  accuracy  of  the 
Th(n,y)  and  Th(n,vf)  cross  sections  in  these  energy  ranges 
may  be  needed  in  order  to  accurately  calculate  the  blanket 
performance  thorium-base  fusion-fission  hybrid  reactor 
blankets. 

Sensitivity  of  the  performance  of  symbiotic  energy  systems  to 
tritium  production  data,  J.  P.  Renier  and  J.  G.  Martin,  SP594, 
pp.  839-843  (Sept.  1980). 

Key  words:  cross-section  uncertainty;  CTR;  denatured  fuel; 
economics;  ENDF/B-V;  fuel  cycle;  symbiotic  energy 
system;  tritium  breeding. 

For  D-T  fusion-powered  U-233  factories,  economics  and 
robustness  are  strongly  affected  by  the  need  to  breed  tri- 
tium. The  sensitivity  analysis  of  the  symbiotic  energy 
system  to  tritium  production  data  is  performed  for  systems 
with  neutronically  uncoupled  lithium  and  thorium  blankets. 
Neutronics  calculations  utilizing  XSDRNPM  with  100  neu- 
tron group  libraries  and  AMPX  cross-section  processing, 
revealed  only  a  minor  tritium  breeding  change  between 
ENDF/B-IV  and  -V  data  for  '^.i,  'Li,  and  Pb.  For  blankets 
with  no  multipliers,  breeding  is  most  sensitive  to  the  'Li 
cross-sections,  which  are  not  known  with  precision,  and  on 
which  ENDF/B-V  has  introduced  no  modifications.  Differ- 


ences of  7%  in  tritium  breeding  result  into  uncertainties  in 
U-233  production  costs  of  typically  15%,  while  the  number 
of  supported  fission  converters  (CR  =  0.9)  varies  by  25%. 
Clearly  more  certainty  in  the  'Li  data  is  needed  to  properly 
assess  the  potential  of  symbiotic  systems. 

Measurement  of  (n,a)  cross  sections  on  Cr,  Fe  and  Ni  in  the 
5  to  10  MeV  neutron  energy  range,  A.  Paulsen,  H.  Liskien,  F. 
Arnotte,  and  R.  Widera,  SP594,  pp.  844-847  (Sept.  1980). 

Key  words:  angular  distributions;  Cr,  Fe,  Ni(n,a)  cross 
sections;  5-10  MeV. 

A  measuring  programme  has  been  set  up  at  the  CBNM 
Van  de  Graaff  accelerator  facility  for  the  determination  of 
(n,a)  cross  sections  on  the  main  constituents  of  fast  reactor 
structural  materials,  namely  the  elements  Cr,  Fe  and  Ni. 
The  a-particles  are  detected  in  a  reaction  chamber  by  tele- 
scope counter  arrangements  at  five  observation  angles  be- 
tween 14  and  140°.  The  experimental  apparatus  and  proce- 
dure are  explained.  The  results  for  nickel  and  iron  in  the 
energy  range  from  5  to  10  MeV  are  presented.  Correspond- 
ing measurements  on  chromium  are  running. 

Neutron  nuclear  cross  section  data  for  fusion  technology,  C. 

V.  S.  Rao  and  J.  R.  Rao ,  SP594,  pp.  848-852  (Sept.  1980). 

Key  words:  experimental  trends;  statistical  model. 

The  investigations  on  the  interaction  of  fast  neutrons 
with  the  potential  structural  materials  are  of  primary  impor- 
tance for  the  design  of  fusion  reactor.  Cross  sections  for 
nine  fast  neutron  induced  reactions  in  the  isotopes  of  Mo- 
lybdenum, which  is  a  candidate  for  the  first  wall  of  the 
fusion  reactor,  have  been  measured  using  the  versatile 
mixed  powder  technique  and  the  high  resolution  Ge(Li) 
detector. 

The  highlight  of  the  present  work  is  a  new  element  of 
procedure,  self-absorption  effects  and  self-scattering  effects 
which  are  taken  into  account  experimentally. 

A  study  of  the  trends  of  the  fast  neutron  cross  sections 
was  undertaken  which  is  generally  very  useful  from  the 
view  point  of  fusion  reactor  technology.  This  is  because 
one  requires  the  cross  section  data  for  various  nuclides  in 
the  isotopes  and  isotonic  chains  (transmuted  species)  of  the 
natural  elements  composing  the  potential  structural  materi- 
als. 

Production  cross  sections  for  (n,t)  reactions  in  ""Ca,  ^'Te, 
*«r,  «»Y,  lo^d,  "^n,  ""^''"CA,  '^Te,  '^^a,  ^°Tb,  and  ^^Tl 
with  14.6  MeV  neutrons,  T.  W.  Woo  and  G.  N.  Salaita,  SP594. 
pp.  853-856  (Sept.  1980). 

Key  words:  cross  section;  elements;  gamma-ray  spectrom- 
etry; neutrons. 

The  cross  sections  for  (n,t)  reaction  of  14.6  MeV  neu- 
trons with  isotopes  of  the  natural  elements  calcium,  iron, 
yttrium,  palladium,  tin,  lanthanum,  and  lead,  and  with  en- 
riched isotopes  stronium-86,  cadmium- 114,  tellurium- 130, 
and  thallium-205  were  measured  by  the  activation  tech- 
nique using  high-energy  resolution  gamma-ray  spectrom- 
etry. The  experimental  results  are  generally  in  good  agree- 
ment with  cross  section  values  obtained  from  an  empirical 
equation  and  with  recently  reported  measurements.  The 
cross  section  ratio  of  (n,t)  and  (n,p)  were  calculated  on  the 
basis  of  the  statistical  model. 

KeV  neutron  capture  cross  sections  for  the  s-process  isotopes 
of  Se,  Br  and  Kr  and  the  abundance  of  krypton  in  the  solar 
system,  B.  Leugers,  F.  Kappeler,  F.  Fabbri,  and  G.  Reffo, 
SP594.  pp.  857-862  (Sept.  1980). 

Key  words:  neutron  capture  cross  sections;  solar  Kr  abun- 
dance; s-process  systematics. 
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The  neutron  capture  cross  sections  of  natural  Kr,  *''Kr 
and  three  samples  enriched  in  'TCr,  *^r  and  '°Kr  were 
measured  with  the  time-of-flight  technique  in  the  energy 
range  between  3  and  250  keV.  The  energy  resolution  was 
1.5  ns/m.  Capture  gamma  rays  were  detected  by  two  CeDe 
detectors  using  the  pulse  height  weighting  technique  off- 
line. From  these  data,  Maxwellian  averaged  cross  sections 
<  cr\  >  /Vt  have  been  determined  for  all  stable  Kr  iso- 
topes with  an  accuracy  of  typically  10%,  except  for  "Kr 
and  '*Kr,  where  the  uncertainties  are  30%  and  100%,  re- 
spectively. In  addition,  the  cross  sections  for  all  s-process 
isotopes  of  Se,  Br  and  Kr  were  calculated  with  a  Hauser- 
Feshbach  formalism  with  width  fluctuation  corrections, 
using  carefully  evaluated  level  densities  and  radiative  decay 
widths.  In  the  calculations  all  available  experimental  infor- 
mation about  these  cross  sections  was  considered  to  include 
the  local  behavior  of  parameters.  With  this  improved  set  of 
cross  sections,  the  solar  system  abundance  of  Kr  was  deter- 
mined from  s-process  systematics. 

Complete  evaluation  of  ^"'Am  between  thermal  energy  and  15 
MeV-nuclear  models  used — Consistency  with  integral  data,  E. 

Fort,  M.  Darrouzet,  H.  Derrien,  P.  Hammer,  and  L.  Martin- 
Deidier,  SP594.  pp.  862-866  (Sept.  1980). 

Key  words:  complete  damping;  consistency;  coupled  chan- 
nels; integral  data;  microscopic  data  analysis. 

In  this  evaluation  both  integral  and  microscopic  data  are 
considered  as  reference  data.  Calculations  are  performed 
with  SLBW  formalism  in  the  resolved  resonance  region 
and  statistical  formalism  elsewhere.  Neutron  penetrabilities 
are  obtained  from  coupled  channel  calculations,  considering 
^■"Am  as  a  symmetric  rotational  nucleus.  For  fission,  the 
agreement  is  excellent  between  evaluated  and  integral  data 
and  is  confirmed  by  the  most  recent  microscopic  meas- 
urements. High  values  for  capture  cross-sections  are  sup- 
ported by  integral  measurements. 

The  branching  ratio  in  ^''^Am  following  neutron  capture  in 

^'"Am,  K.  Wisshak,  J.  Wickenhauser,  and  F.  Kappeler,  SP594, 
pp.  867-871  (Sept.  1980). 

Key  words:  capture  cross  section;  isomeric  ratio  in  ^''^Am 
at  14.75  MeV  and  30  keV. 

The  branching  ratio  in  ^''^Am  has  been  determined  in  a 
differential  experiment  at  neutron  energies  of  14.75  MeV 
and  30  keV.  For  that  purpose,  the  total  capture  cross  sec- 
tion has  been  determined  with  an  accuracy  of  ~5%  in  the 
energy  range  10-250  keV  using  kinematically  collimated 
neutrons  from  the  'Li(p,n)  and  T(p,n)  reaction.  The  partial 
capture  cross  section  to  the  ground  state  of  ^""Am  was 
measured  by  activation.  At  14.75  MeV  monochromatic  neu- 
trons were  obtained  from  a  triple  axis  spectrometer  at  the 
FR2  reactor  and  at  30  keV  quasi  monoenergetic  neutrons 
were  produced  by  the  'Li(p,n)  reaction  at  proton  energies 
25  keV  above  threshold.  The  ^''^'Am  nuclei  were  detected 
via  the  electron  spectrum  emitted  in  the  beta  decay  to 
^■•^m.  The  electrons  were  separated  in  a  mini  orange  spec- 
trometer from  the  intense  alpha-,  gamma-  and  x-ray  back- 
ground of  the  ^'•'Am  sample.  Preliminary  results  show  good 
agreement  with  existing  integral  measurements  and  theoreti- 
cal calculations. 

Evaluation  of  the  ^^^p  neutron  cross  sections  in  the  energy 
range  from  10"  *  eV  to  5  MeV,  H.  Derrien  and  E.  Fort,  SP594, 
pp.  872-876  (Sept.  1980). 

Key  words:  evaluation;  neutron  cross-sections;  optical 
model;  resonances;  statistical  model. 

The  ^^'Np  neutron  cross-sections  have  been  evaluated  in 
the  energy  range  from  thermal  to  5  MeV.  A  set  of  reso- 
nance parameters  including  a  negative  level,  is  recommend- 


ed after  examination  of  the  available  experimental  data. 
This  set  is  used  1)  to  calculate  the  cross-sections  from  the 
thermal  region  to  150  eV,  and  2)  to  provide  the  statistical 
parameters  suitable  to  the  calculations  in  the  unresolved 
region.  At  higher  energies  the  transmission  coefficients  Tp 
are  calculated  by  the  coupled  channel  optical  model  code 
ECIS.  They  are  then  used  as  input  in  the  statistical  model 
code  FISINGA.  The  optical  model  parameters,  including 
the  deformation  parameters,  are  those  used  by  Lagrange  for 
the  Pu  isotopes,  slightly  modified  to  reproduce  at  40  keV 
the  total  cross-sections  obtained  from  the  pure  statistical 
parameters.  The  recommendations  of  Lynn  concerning  the 
level  density  parameters  have  been  used.  In  this  paper  we 
describe  the  various  steps  of  the  evaluation. 

Measurement  of  the  total  Nd-145  neutron  cross  section,  V. 

A.  Anufriev,  A.  G.  Kolesov,  S.  I.  Babich,  and  V.  A.  Safonov, 
SP594.  p.  877  (Sept.  1980). 

Key  words:  fast  chopper;  Nd-145;  resonance  parameters; 
total  cross  section;  0.02-350  eV. 

The  total  cross  section  of  Nd-145  in  the  energy  range 
from  0.02  to  350  eV  has  been  measured  by  the  time-of- 
flight  method  at  the  SM-2  reactor  neutron  spectrometer. 
The  measurements  were  carried  out  using  a  sample  of 
NdjOs  enriched  in  Nd-145  (84.8%).  In  the  studied  energy 
range  21  levels  of  Nd-145  have  been  found  and  for  19  of 
them  the  resonance  parameters  have  been  calculated  by  the 
area  and  shape  methods.  To  describe  the  total  experimental 
cross  section  in  the  energy  range  from  0.02  to  1  eV  a 
"negative"  level  with  Eo  =  2.5  eV  and  2g  n  =  0.95  meV 
has  been  introduced.  This  neutron  level  contributes  85%  to 
the  total  cross  section  for  this  neutron  energy  range.  The 
total  cross  section  with  Eo  =  0.025  eV  has  been  determined 
to  be  64  ±  4  b.  Based  on  the  parameters  obtained  the  reso- 
nance capture  integral  I  has  been  calculated  (I  =  245  ±30 
b). 

Automated  system  for  nuclear  data  measurements  and  opti- 
mization, N.  G.  Volkov,  A.  N.  Gudkov,  V.  V.  Kovalenko,  V. 
M.  Kolobashkin,  V.  A.  Kubjak,  N.  I.  Morozova,  E.  V.  Pol- 
jushkina,  and  K.  G.  Finogenov,  SP594.  pp.  878-880  (Sept. 
1980). 

Key  words:  apparatus  spectrum;  data  library;  fission  prod- 
ucts; full  energy  peak;  gamma-ray  spectrum;  multiplets;  op- 
timization; peak/Compton  ratio;  simulation. 

A  computerized  system  for  simulation  and  optimization 
of  the  experiments  for  fission  products  yields  measurements 
is  described.  In  the  course  of  simulating,  the  shape  of  the 
apparatus  gamma-ray  spectrum  is  calculated,  thus  providing 
the  experimenter  with  means  for  experiment  planning  and 
optimization. 

Neutron  resonances  of  odd-odd  radioactive  isotopes,  V.  P. 

Vertebnyi,  P.  N.  Vorona,  A.  I.  Kaltchenko,  and  V.  G.  Kri- 
venko,  SP594.  pp.  881-885  (Sept.  1980). 

Key  words:  neutron  resonance;  radioactive  isotopes. 

Kiev  nuclear  reactor  WWR-M  was  used  to  study  low 
energy  neutron  resonances  for  the  set  of  radioactive  iso- 
topes: odd-odd  isotopes  '''^r,  '^"Eu,  '*^u  and  odd-even 
one  '^^Eu.  It  was  found  an  argument  that  odd-odd  isotope 
radiative  widths  are  much  larger  than  those  for  neighbour- 
ing odd-even  isotopes.  Neutron  resonance  energies  for  "^r 
are  those  (in  eV):  0.252;  0.55;  2.07;  3.14;  4.38;  9.47;  12.87, 
for  '5EU-0.196;  0.898;  1.42;  5.2;  5.7;  6.9;  9.4,  for  '5=Eu-0.603; 
4.2;  10.8.  The  observed  average  level  spacings  Dobs  after 
including  corrections  for  missing  of  the  weak  levels  are 
those:  '«^r-(0.63  ±  0.14)eV,  '5''Eu-(0.92  ±  0.17),  ^^^u- 
(0.25  ±  0.04)eV.  The  resonance  parameters  and  their  prop- 
erties are  discussed  just  as  the  neutron  cross  sections  of 
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nuclei-fission  products — '^^u,  '^''Eu  and  '^^u. 

Perturbation  theory  and  sensitivity  analysis  in  fission  prod- 
ucts kinetics,  L.  N.  Usachev,  Y.  G.  Bobkov,  and  A.  S.  Krivt- 
sov,  SP594.  pp.  886-889  (Sept.  1980). 

Key  words:  capture  cross  section  of  pseudo  fission  product; 
fission  products  kinetics;  ratio  '^'H^s/^^'Cs;  residual  decay 
heat;  sensitivity  analysis. 

Earlier  the  authors  have  published  the  procedure  of  de- 
termining the  nuclear  data  accuracies  which  provide  target 
accuracies  of  the  fast  reactor  core  characteristics  and  differ- 
ent important  actinide  nuclides  build-up.  This  procedure  is 
based  on  the  sensitivity  analysis  and  the  optimal  planning  of 
the  experiments.  The  development  of  this  procedure  for  the 
fission  products  kinetics  problem  is  reported  in  the  given 
paper.  The  perturbation  theory  for  the  evolution  equation 
was  realized  for  the  system  of  basic  and  adjoint  equations 
describing  the  fission  products  kinetics  in  the  fast  reactor. 
Neutron  capture  and  radioactive  decay  were  taken  into 
account  for  190  nuclides  with  the  lifetime  over  24  hours. 
For  700  short-lived  nuclides  there  were  taken  into  account 
only  for  radioactive  decays.  The  target  accuracies  of  the 
fission  products  average  capture  cross  section,  the  residual 
heat  generation,  the  build-up  of  fuel  burn-up  indicators, 
were  chosen  for  sensitivity  analysis  and  experiment  plan- 
ning approach  realization. 

Total  neutron  cross  section  of  ''^c  at  the  2  keV  interference 
minimum,  V.  F.  Razbudey,  A.  V.  Muravitsky,  V.  P.  Verteb- 
nyi,  and  A.  L.  Kiriluk,  SP594.  pp.  890-892  (Sept.  1980). 

Key  words:  resonance  neutrons;  total  cross  sections. 

The  scandium  neutron  cross  section  at  2  keV  interference 
minimum  bmin  is  equal  to  0.27  ±  0.07  barn  from  meas- 
urements at  the  WWR-M  reactor.  This  figure  is  much 
lower  than  the  value  of  0.71  ±  0.03  barn  recently  reported 
by  other  authors. 

Transmissions  T  of  a  high  purity  metalic  scandium  22.5- 
cm-thickness  sample  were  measured  with  scandium  filters 
of  variable  thickness  (from  63  to  173  cm). 

The  simple  formula  suited  for  experiments  like  the  pres- 
ent one  was  deduced  for 

^in  =  bm""'  -  l/2n  In  (1  +  n/N) 

where  biot"^^  ~—  1/nlnT  is  an  observed  total  cross  section 
of  the  sample,  n  and  N  are  thicknesses  (atom/barn)  of  the 
sample  and  the  filter  respectively. 

Scattering  cross  sections  of  neutrons  up  to  3.0  MeV  by 
chromium,  iron  and  nickel  isotopes,  M.  V.  Pasechnik,  I.  A. 
Korzh,  and  E.  N.  Mozhzhukhin,  SP594,  pp.  893-897  (Sept. 
1980). 

Key  words:  optical  model;  statistical  and  coupled-channel 
analysis. 

Experimental  differential  cross  sections  for  the  elastic  and 
inelastic  neutron  scattering  on  ^^'^^^K^r,  ^''Fe  and 
5S,  60, 62, 64jsji  excitation  functions  for  three  lowest  levels 
of  the  above  isotopes  in  1.5-3.0  MeV  energy  range  are 
presented.  The  experimental  data  are  compared  with  the 
calculations  using  the  optical  model  and  statistical  theory 
without  and  with  account  of  level  width  fluctuations. 

Neutron  scattering  by  nickel  isotopes  in  energy  range  5-7 
MeV,  I.  A.  Korzh,  V.  A.  Mishchenko,  E.  N.  Mozhzhukhin, 
M.  V.  Pasechnik,  and  N.  M.  Pravdivy,  SP594,  pp.  898-902 
(Sept.  1980). 

Key  words:  nickel;  optical,  statistical,  and  coupled-channel 
analysis. 

Differential  cross  sections  for  elastic  and  inelastic  scatter- 


ing of  5.0,  6.0,  and  7.0  MeV  neutrons  by  nickel  and  its  even 
isotopes  are  measured.  The  experimental  data  are  compared 
with  the  theoretical  values  calculated  using  the  optical 
model,  statistical  theory  of  nuclear  reactions,  and  coupled- 
channel  method. 

Neutron-spectrometric   analysis   of  the   samples,   V.  M. 

Ivanov,  L.  V.  Karin,  V.  I.  Nazarenko,  N.  I.  Kroshkin,  and  V. 
A.  Safonov,  SP594,  pp.  903-906  (Sept.  1980). 

Key  words:  measurements;  number  of  nuclei;  samples;  spec- 
trometric  analysis;  transmission. 

Potentialities  of  sample  non-destructive  analysis  based  on 
resonance  neutron  transmission  through  samples  have  been 
studied  in  energy  range  from  0.1  to  50  eV.  Measurements 
of  unirradiated  and  irradiated  samples  were  performed  with 
a  mechanical  chopper.  Quantitative  contents  of  both  initial 
U-238  nuclei  and  built-up  Pu-240  and  Pu-242  as  well  as 
some  built-up  fission  products  have  been  determined.  High 
activity  of  the  samples  doesn't  affect  the  measurement  re- 
sults. 

Resonance  parameters  of  Nd-147  (T1/2  =  lids)  isotope  neu- 
tron levels,  V.  A.  Anufriev,  S.  I.  Babich,  V.  N.  Nefedov,  V. 
A.  Poruchikov,  V.  S.  Artomonov,  R.  N.  Ivanov,  and  S.  M. 
Kalebin,  SP594,  p.  907  (Sept.  1980). 

Key  words:  Nd-147;  resonance  parameters;  time-of-flight 
method. 

The  results  have  been  presented  on  the  measurements  of 
Nd-147  (Ti/2=  lids)  radioactive  nucleus  neutron  reson- 
ances. The  measurements  have  been  performed  by  the  time- 
of-flight  method  at  the  SM-2  reactor  neutron  spectrometer. 
Nd-147  was  accumulated  during  neutron  irradiation 
(l.S-lO^Vcm^  of  Nd  oxide  (97.5%  of  Nd)  in  SM-2  reactor. 
The  content  of  Nd-147  (2.3-10>^at./b)  in  the  irradiated 
sample  was  determined  from  decay  produced  Pm-147 
which  was  analyzed  on  three  resonance  levels  with  the 
energies  of  5.36,  6.57  and  6.92  eV.  In  the  range  from  0.01 
to  170  eV  eleven  levels  of  Nd-147  have  been  found  and  for 
seven  of  them  the  resonance  parameters  have  been  calculat- 
ed by  the  area  method.  From  the  obtained  parameters  the 
resonance  capture  integral  I  has  been  calculated 
(I  =  210  ±90  b). 

Neutron  parameters  of  curium  242,  244-248  isotopes  in  the 
resonance  region,  S.  I.  Babich,  N.  G.  Kocherygin,  A.  G. 
Kolesov,  V.  A.  Poruchikov,  V.  A.  Safonov,  V.  N.  Nefedov, 
V.  S.  Artomonov,  T.  S.  Belanova,  R.  N.  Ivanov,  and  S.  M. 
Kalebin,  SP594,  p.  908  (Sept.  1980). 

Key  words:  Cm  isotopes;  fast  chopper;  neutron  parameters; 
transmission  measurements. 

The  transmission  measurements  have  been  made  on 
curium  oxide  samples  using  the  fast  chopper  at  the  SM-2 
reactor.  The  resonance  parameters  were  obtained  for 
curium  242,244-248  isotopes  levels. 

The  values  of  the  mean  level  spacings — D,  the  average 
radiation  widths,  the  neutron  strength  function — So,  the  res- 
onance absorbtion  integrals — 10.4,  and  the  energy  regions  of 
measurements  are  given. 

The  OKLO  phenomenon  and  the  role  of  nuclear  data  in  it's 
study,  E.  Roth,  R.  Hagemann,  and  N.  N.  Ruffenach,  SP594, 
pp.  909-915  (Sept.  1980). 

Key  words:  age  of  deposit;  duration;  fission  products; 
fluence;  Gabon;  natural  fission  reactor;  temperature. 

The  study  of  the  OKLO  phenomenon  requires,  but  also 
provides,  in  some  cases  better  nuclear  data  than  were  avail- 
able at  the  time  of  its  discovery.  Examples  of  this  situation 
are  given  particularly  for  rare  earth's  fission  yields  and 


98 


neutron  capture  cross  sections. 

Three  Mile  Island,  A.  R.  Buhl,  SP594,  pp.  916-919  (Sept. 
1980). 

Key  words:  China  syndrome  myth;  hydrogen  bubble  myth; 
reactor  cooling;  reactor  safety  system;  sequence  of  events; 
Three  Mile  Island. 

The  Three  Mile  Island  accident  was  the  worst  accident 
ever  experienced  by  the  nuclear  power  industry.  Although 
the  radiation  exposures  were  extremely  low,  the  potential 
for  greater  public  exposure  did  exist.  Fortunately,  the 
health  and  safety  of  the  public  were  not  affected  by  radi- 
ation, nor  was  anyone  killed  or  injured;  however,  thousands 
of  lives  were  disrupted  by  fear  and  anxiety  and  by  a  limited 
evacuation. 

Status  and  comparison  of  new,  planned,  and  upgraded  pulsed 
"white"  neutron  source  facilities  since  1970,  G.  F.  Aucham- 
paugh,  SP594.  pp.  920-928  (Sept.  1980). 

Key  words:  comparison  neutron  yields;  GELINA; 
HELIOS;  KFK;  ORELA;  PSR;  "white"  neutron  sources; 
WNR. 

The  status  of  pulsed  "white"  neutron  sources  has 
changed  in  the  last  several  years.  The  Weapon  Neutron 
Research  (WNR)  facility  at  the  Los  Alamos  Meson  Physics 
Facility  has  become  operational.  Work  has  continued  on 
the  conceptual  design  for  the  proton  storage  ring  at  WNR, 
which  will  increase  the  proton  intensity  on  target  by  50  to 
1000  times  and  modify  the  frequency  of  the  proton  beam 
from  1  to  720  Hz.  A  prebuncher  has  been  installed  at  the 
Oak  Ridge  Electron  Linear  Accelerator  to  compress  15-ns- 
wide  pulses  into  about  3-ns-wide  pulses  without  loss  in 
neutron  intensity.  Also,  the  electron  linear  accelerator  at 
Geel  has  been  upgraded  with  new  waveguides,  increasing 
the  electron  energy  to  150  MeV,  and  with  modifications  to 
the  buncher  and  gun,  which  improve  the  performance  of 
the  machine  at  narrow  pulses.  The  Atomic  Energy  Re- 
search Establishment  at  Harwell  has  just  finished  construc- 
tion of  a  new  136-MeV  electron  linear  accelerator  which 
will  be  commissioned  this  fall.  The  characteristics  of  these 
new  facilities  are  discussed  and  compared  in  this  paper. 

Neutron  cross  section  measurements  at  ORELA,  J.  W.  T. 

Dabbs,  SP594.  pp.  929-935  (Sept.  1980). 

Key  words:  computers;  data  acquisition;  electron  linac;  gas 
scintillator;  inelastic  neutron  scattering;  majority  logic;  neu- 
tron cross  sections;  prebuncher;  pulsed  neutron  source; 
time-of-flight. 

ORELA  (Oak  Ridge  Electron  Linear  Accelerator)  has 
been  for  the  last  decade  the  most  powerful  and  useful 
pulsed  neutron  time-of-flight  facility  in  the  world,  particu- 
larly in  the  broad  midrange  of  neutron  energies  (10  eV-1 
MeV).  This  position  will  be  enhanced  with  the  addition  of 
a  pulse  narrowing  "prebuncher,"  recently  installed  and  now 
under  test.  Neutron  capture,  fission,  scattering,  and  total 
cross  sections  are  measured  by  members  of  the  Physics  and 
Engineering  Physics  Divisions  of  ORNL,  and  by  numerous 
guests  and  visitors.  Several  fundamental  and  applied  meas- 
urements will  be  described,  with  some  emphasis  on  instru- 
mentation used.  The  facility  comprises  the  accelerator  and 
its  target(s),  10  evacuated  neutron  flight  paths  having  18 
measurement  stations  at  flight  path  distances  8.9  to  200 
meters,  and  a  complex  4-computer  data  acquisition  system 
capable  of  handling  some  17  000  32-bit  "events"/sec  from  a 
total  of  12  data  input  ports.  The  system  provides  a  total  of 
2.08  X  10*  words  of  data  storage  on  3  fast  disk  units.  In 
addition  a  dedicated  PDP-10  timesharing  system  with  a  250 
megabyte  disk  system  and  4  PDP-15  graphic  display  satel- 
lites permits  on-site  data  reduction  and  analysis.  More  than 


10  man-years  of  application  software  development  supports 
the  system,  which  is  used  directly  by  individual  experiment- 
ers. 

Use  of  high  resolution  y-ray  spectroscopy  for  neutron  cross 
sections,  M.  L.  Stelts,  SP594,  pp.  936-946  (Sept.  1980). 

Key  words:  average  resonance  capture;  gamma-ray  spectra; 
neutron  capture;  neutron  strength  functions;  photon 
strength  functions. 

The  use  of  high  resolution  spectroscopy  to  resolve  some 
problems  in  neutron  cross  section  measurements  will  be 
discussed.  Topics  included  are:  Measurements  of  capture 
cross  sections  with  the  time-of-flight  technique  in  the  pres- 
ence of  high  backgrounds,  measurements  of  activation  cross 
sections,  and  determination  of  neutron  fluxes.  The  use  of 
high  resolution  spectral  data  to  determine  resonance  spins 
will  be  discussed.  Data  will  be  presented  on  measurement 
of  p-wave  neutron  strength  functions  from  high  resolution 
■y-spectra  from  average  neutron  capture  at  2-  and  24-keV 
energy. 

New  fission  fragment  detectors  for  cross  section  and  angular 
distribution  measurements  at  CBNM,  H.  H.  Knitter  and  C. 
Budtz-J4)rgensen,  SP594,  pp.  947-955  (Sept.  1980). 

Key  words:  actinides;  fission  fragments;  ionization  cham- 
bers; mass  distribution. 

The  accurate  knowledge  of  the  fission  cross  section  of 
the  highly  active  minor  actinides  belonging  to  the  uranium 
based  fuel  cycle  are  of  growing  importance  as  the  nuclear 
industry  matures.  For  the  measurement  of  such  cross  sec- 
tions two  fission  fragment  detectors  are  described  which 
can  be  used  in  the  presence  of  very  high  alpha  backgrounds 
rates.  For  the  understanding  of  the  physics  of  the  fission 
process,  angular  and  energy  distribution  measurements  can 
be  helpful,  for  example  for  the  determination  of  the  quan- 
tum numbers  J  and  K  of  the  transition  states.  For  this 
purpose  a  detector  was  developed  which  has  an  angular 
efficiency  of  2  tt,  an  angular  resolution  of  5%  on  cos  0,  an 
energy  resolution  of  1.5%  and  a  timing  resolution  sufficient 
for  the  application  in  time-of-flight  experiments. 

Least  squares  methodology  applied  to  LWR-PV  damage  dosi- 
metry, experience  and  expectations,  J.  J.  Wagschal,  B.  L. 
Broadhead,  and  R.  E.  Maerker,  SP594.  pp.  956-960  (Sept. 
1980). 

Key  words:  adjustment;  dosimetry;  ISNF;  least  squares  un- 
folding; LWR-PV  damage;  standard  fields. 

The  development  of  an  advanced  methodology  for  Light 
Water  Reactors  (LWR)  Pressure  Vessel  (PV)  damage  dosi- 
metry applications  is  the  subject  of  an  ongoing  EPRI-spon- 
sored  research  project  at  ORNL.  This  methodology  in- 
cludes a  generalized  least  squares  approach  to  a  combina- 
tion of  data.  The  data  include  measured  foil  activations, 
evaluated  cross  sections  and  calculated  fluxes.  The  uncer- 
tainties associated  with  the  data  as  well  as  with  the  calcula- 
tional  methods  are  an  essential  component  of  this  method- 
ology. Activation  measurements  in  two  NBS  benchmark 
neutron  fields  (^^^f  ISNF)  and  in  a  prototypic  reactor  field 
(Oak  Ridge  Pool  Critical  Assembly — PCA)  are  being  ana- 
lyzed using  a  generalized  least  squares  method.  The  sensi- 
tivity of  the  results  to  the  representation  of  the  uncertainties 
(covariances)  was  carefully  checked.  Cross  element  covar- 
iances  were  found  to  be  of  utmost  importance. 

^'^U(n,0  cross  section  measurements  and  normalization  prob- 
lems, C.  Wagemans,  G.  Coddens,  and  A.  J.  Deruytter,  SP594, 
pp.  961-965  (Sept.  1980). 

Key  words:  fission  integrals;  measured  0.02  eV  to  30  keV. 


99 


At  Gelina  measurements  of  the  ^^TJ  fission  cross  section 
were  performed  relative  to  '°B(n,a)'Li  and  ^i(n,a)T1  inde- 
pendently. The  neutron  energy  range  from  thermal  up  to  30 
keV  was  covered,  allowing  a  normalization  to  the  2200  m/s 
reference  cross  section.  Surface  barrier  detectors  and  back- 
to-back  foils  were  used.  Thus  the  fission  fragments  and  the 
neutron  flux  are  measured  at  the  same  time  and  from  the 
same  position  in  the  neutron  beam.  Special  attention  is 
given  to  problems  such  as  background  determination,  over- 
lap filters,  normalization  and  secondary  standards  (reso- 
nance integrals).  Especially  the  present  status  of  the  reso- 
nance integrals  /  7.8  ev"  ''^  <r/<E)dE  and  /  0.1  Aev' 
or/(E)dE,  often  used  for  normalization  purposes,  is  re- 
viewed. Finally,  an  intercomparison  of  the  present  oy- 
values  as  well  as  a  comparison  with  other  recent  results  is 
made. 

Absolute  measurement  of  the  U-235  fission  cross  section 
from  0.2-1.2  MeV,  M.  M.  Meier,  O.  A.  Wasson,  and  K.  C. 
Duvall,  SP594,  pp.  966-970  (Sept.  1980). 

Key  wordsr  absolute  fission  cross  section;  neutron  detector; 
neutron  flux  monitor;  neutron  standards;  uranium-235  fis- 
sion cross  section. 

The  absolute  U-235  neutron  induced  fission  cross  section 
has  been  measured  at  the  NBS  3MV  Van  de  Graaff  labora- 
tory from  0.2  to  1.2  MeV.  The  neutron  flux  monitor  was  a 
large  plastic  scintillator  whose  efficiency  was  both  calculat- 
ed and  measured  with  the  associated  particle  technique. 
The  neutron  source  was  the  T..i(p,n)'Be  reaction.  Pulsed- 
beam  time-of-flight  techniques  were  used.  The  fission  detec- 
tor consisted  of  a  large  volume  multiplated  chamber  with  a 
measured  mass  of  The  cross  sections,  which  were 

measured  with  a  typical  one  standard  deviation  of  2.8%, 
are  approximately  3%  lower  than  the  ENDF/B-V  evalua- 
tion. 

^"Np  fission  cross  section  measurements  in  the  MeV  energy 
region,  A.  D.  Carlson  and  B.  H.  Patrick,  SP594.  pp.  971-975 
(Sept.  1980). 

Key  words:  cross  section;  fission;  MeV  neutrons;  neptun- 
ium-237;  standard;  uranium-235. 

Measurements  of  the  energy  dependence  of  the  ^^'Np 
neutron  fission  cross  section  have  been  made  from  1  to  20 
MeV  at  the  NBS  neutron  time-of-flight  facility.  These  data 
were  measured  relative  to  the  hydrogen  scattering  cross 
section  with  an  annular  proton  telescope.  The  error  for 
these  shape  measurements  is  2-3%  throughout  the  entire 
energy  region. 

Absolute  fast  fission  cross  section  measurements  on  ^^TVp,  D. 
J.  Grady,  G.  T.  Baldwin,  and  G.  F.  Knoll,  SP594,  pp.  976-979 
(Sept.  1980). 

Key  words:  absolute  fission  cross  sections;  manganese  bath; 
photoneutron  sources. 

We  have  extended  our  series  of  absolute  fission  cross 
section  measurements  to  ^^^Np  at  770  and  964  keV.  Nearly 
monoenergetic  fluxes  of  neutrons  were  obtained  using  La- 
Be  and  Na-Be  photoneutron  sources.  These  small,  spherical 
sources  were  calibrated  in  the  U  of  M  manganese  bath 
facility,  using  NBS-II  as  a  standard.  Dual  target  foils  were 
used  in  symmetric  orientation  to  allow  accurate  calculation 
of  the  average  neutron  flux  magnitude.  Deposit  masses 
were  determined  by  microbalance  weighings.  Fission  frag- 
ments passing  through  limited  solid  angle  apertures  were 
recorded  on  polyester  track  etch  films.  Preliminary  results 
give  values  of  1.191  and  1.365  barns  at  770  and  964  keV, 
respectively.  Final  error  estimates  are  expected  to  be  be- 
tween 2  and  3%. 


The  cross  section  for  the  ^T'e(n,p)  reaction  for  14.73  MeV 
neutrons,  T.  B.  Ryves  and  E.  J.  Axton,  SP594,  pp.  980-984 
(Sept.  1980). 

Key  words:  evaluation;  14.73  MeV;  ^T'e(n,p)  cross  section. 

A  value  for  the  cross  section  for  the  ^T'e(n,p)^^n  reac- 
tion for  14.73  MeV  neutrons  has  been  derived  from  a  criti- 
cal evaluation  of  measurements  performed  as  part  of  an 
international  comparison  of  fast  neutron  flux  density  orga- 
nized by  the  Bureau  International  des  Poids  et  Mesures 
between  1974  and  1978. 

+  n  polarization  measurements  and  the  carbon  standard, 

J.  L.  Weil,  T.  W.  Burrows,  and  F.  D.  McDaniel,  SP594.  pp. 
985-987  (Sept.  1980). 

Key  words:  calculated  scattering  phase  shifts;  measured 
asymmetry. 

The  asymmetry  of  polarized  neutrons  scattered  from 
carbon  has  been  measured  at  several  angles  for  neutron 
energies  of  4.60,  4.82  and  5.17  MeV.  From  an  analysis  of 
the  measured  asymmetries  together  with  previously  meas- 
ured total  and  differential  cross  sections,  the  scattering 
phase  shifts  of  carbon  have  been  determined  with  more 
precision  and  accuracy  than  previously  available,  making 
carbon  more  useful  as  a  neutron  scattering  standard. 

Parasitic  absorption  and  leakage  corrections  for  MnS04 
baths,  H.  Goldstein  and  L.  Chen,  SP594.  pp.  988-989  (Sept. 
1980). 

Key  words:  leakage;  MnS04-bath;  sulfur. 

Using  ENDF/B-V  cross  sections  plus  new  evaluations 
for  sulfur,  corrections  for  fast  neutron  absorption  and  leak- 
age have  been  calculated  for  measurements  of  V  by  the 
MnS04  bath  techniques.  Transport  calculations  were  per- 
formed in  spherical  geometry,  chiefly  with  ANISN,  using  a 
specially  devised  118  group  cross  section  set. 

The  application  of  a  time-correlated  associated  particle 
method  for  absolute  cross-section  measurements  of  heavy  nu- 
clides, R.  Arlt,  W.  Grimm,  M.  Josch,  G.  Musiol,  H.  G. 
Ortlepp,  G.  Pausch,  R.  Teichner,  W.  Wagner,  I.  D.  Alkha- 
zov,  L.  V.  Drapchinsky,  V.  N.  Dushin,  S.  S.  Kovalenko,  O.  I. 
Kostochkin,  K.  A.  Petrzhak,  and  V.  I.  Shpakov,  SP594,  pp. 
990-994  (Sept.  1980). 

Key  words:  absolute  measurements;  fission  cross  sections; 
time  correlated  associated  particle  method. 

The  joint  fission  cross-section  measurements  program  of 
the  V.  G.  Khlopin  Radium  Institute  and  the  Technical 
University  of  Dresden  is  described.  The  errors  and  uncer- 
tainties of  the  time  correlated  associated  particle  method  of 
fission  cross-section  measurements  for  2.6,  8.5,  and  14.7- 
MeV  neutrons  are  discussed.  Experimental  results  of  abso- 
lute fission  cross-section  measurements  of  ^^'U,  "T^p, 
and  ^^Tu  for  14.7  MeV-neutrons  and  of  for  2.6  and 
8.2-MeV  neutrons  are  given. 

Absolute  measurements  of  induced  fission  cross  sections  of 
heavy  nuclides  for  both  ^^%f  fission  spectrum  neutrons  and 
14.7-MeV  neutrons,  V.  M.  Adamov,  I.  D.  Alkhazov,  S.  E. 
Gusev,  L.  V.  Drapchinsky,  V.  N.  Dushin,  A.  V.  Fomichev, 
S.  S.  Kovalenko,  O.  I.  Kostochkin,  L.  Z.  Malkin,  K.  A. 
Petrzhak,  L.  A.  Pleskachevsky,  V.  I.  Shpakov,  R.  Arlt,  and 
G.  Musiol,  SP594,  pp.  995-999  (Sept.  1980). 

Key  words:  absolute  measurements;  fission  cross  section; 
time  correlated  associated  particle  method. 

An  application  of  the  time  correlated  associated  particle 
method  to  absolute  induced  fission  cross-section  meas- 
urements for  ''■^KlX  fission  spectrum  neutrons  and  14.7-MeV 
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neutrons  is  described.  The  errors  and  uncertainties  of  the 
proposed  modification  of  the  TCAPM  are  given.  New  re- 
sults of  absolute  cross-section  measurements  of  ^^'TJ  and 
for  both  "^f  fission  spectrum  neutrons  and  14.7-MeV 
neutrons  as  well  as  of         for  14-15-MeV  neutrons  are 
presented.  The  experimental  results  of  cross-section  meas- 
urements of  ^^\!,  ^^U,  "'TMp,  "^u,  and  ^''^u  obtained 
earlier  have  been  revised  on  the  basis  of  more  realistic 
calculations  of  neutron  scattering. 
SP595.  International  and  national  standards  on  dimensional 
coordination,  modular  coordination,  tolerances  and  joints  in 
building,  H.  J.  Milton,  Nat.  Bur.  Stand.  (U.S.).  Spec.  Publ.  595. 
154  pages  (Oct.  1980)  SN003-003-02254-3. 
Key  words:  building  module;  dimensional  coordination; 
metric  design   and   construction;   modular  coordination; 
standards. 

This  publication  lists  international,  multi-national  [regional], 
and  national  standards  from  over  50  countries  dealing  with  the 
principles  and  application  of  dimensional  or  modular  coordina- 
tion in  building,  including  joints  and  tolerances.  It  is  based  on 
NBSIR  79-1791,  with  the  same  title,  which  was  sent  to  national 
and  multi-national  standards  organizations  for  review  and  com- 
ment. 

The  document  shows  the  widespread  adoption  of  the  interna- 
tional building  module  of  100  mm  (also  designated  as  M)  as  a 
basis  for  dimensional  rationalization  in  building  design,  produc- 
tion and  construction.  The  listing  includes  international  (ISO) 
standards,  multi-national  (COPANT,  ICAITI,  and  CMEA) 
standards,  and  national  standards  from  all  major  countries.  Brief 
summaries  of  contents  have  been  included  where  available,  and 
titles  in  English  for  documents  printed  in  other  languages.  Ap- 
pendixes illustrate  international  cooperation  on  the  subject,  a 
multi-lingual  vocabulary  of  20  key  terms,  and  review  comments 
received. 

The  main  purpose  of  the  document  is  to  assist  the  U.S.  con- 
struction community  by  providing  information  on  international 
precedent  to  facilitate  decisionmaking  relative  to  new  standards 
for  dimensional  [modular]  coordination  in  building,  especially 
those  to  be  developed  in  metric  (SI)  units.  Key  findings  have 
been  summarized.  The  document  may  also  assist  exporters  of 
building  products  and/or  services. 

SP596.  Ultrasonic  materials  characterization.  Proceedings  of  the 
First  International  Symposium  on  Ultrasonic  Materials  Char- 
acterization held  at  the  National  Bureau  of  Standards,  Gaith- 
ersburg,  MD,  June  7-9,  1978,  H.  Berger  and  M.  Linzer,  Eds., 
Nat.  Bur.  Stand.  (U.S.).  Spec.  Publ.  596.  644  pages  (Nov.  1980) 
SN003-003-02264-1. 

Key  words:  attenuation;  defect  characterization;  flaws;  ma- 
terials characterization;  nondestructive  testing;  residual 
stress;  ultrasonics;  velocity. 

Nondestructive  testing  has  traditionally  involved  a  search  for 
flaws  in  materials  or  structures;  it  has  long  been  appreciated  that 
voids,  cracks,  inclusions,  and  similar  flaws  can  lead  to  failure. 
Obviously,  once  a  flaw  has  been  detected,  it  is  natural  to  consid- 
er methods  that  will  give  more  information.  What  is  the  flaw 
size,  type,  location,  or  orientation?  This  information  is  necessary 
if  a  realistic  assessment  of  the  influence  of  the  flaw  on  perform- 
ance is  to  be  made.  In  addition,  it  is  now  more  widely  recog- 
nized that  parameters  such  as  hardness,  grain  size,  bonding,  and 
residual  stress  can  also  have  a  strong  influence  on  material 
performance.  The  use  of  ultrasonic  nondestructive  testing  to 
characterize  materials  both  in  terms  of  properties  and  flaws  is 
the  subject  of  this  volume.  Therefore,  this  volume  is  about 
nondestructive  characterization  of  parameters  that  influence  the 
performance  of  materials.  These  proceedings  include  the  following 
papers  (indented): 

Detection  and  analysis  of  near  surface-cracks  by  ultrasound, 

H.  Wiistenberg,  A.  Erhard,  and  J.  Kutzner,  SP596.  pp.  3-10 


(Nov.  1980). 

Determination  of  orientation  and  size  of  badly  oriented  de- 
fects by  means  of  focused  probes,  D.  De  Vadder,  P.  Azou,  and 
R.  Saglio,  SP596.  pp.  11-16  (Nov.  1980). 

Stress  intensity  factor  measurement  of  surface  cracks,  M.  T. 

Resch,  B.  T.  Khuri-Yakab,  G.  S.  Kino,  and  J.  C.  Shyne, 
SP596.  pp.  17-22  (Nov.  1980). 

The  application  of  adaptive  filtering  to  defect  characteriza- 
tion, Y.  Murakami,  B.  T.  Khuri-Yakab,  G.  S.  Kino,  J.  M. 
Richardson,  and  A.  G.  Evans,  SP596.  pp.  23-28  (Nov.  1980). 

Sizing  of  cracks  with  scattered  ultrasonic  waves,  S.  Golan, 
SP596.  pp.  29-36  (Nov.  1980). 

Materials  characterization,  K.  Goebbels,  SP596.  pp.  37-40 
(Nov.  1980). 

Quantitative  ultrasonic  evaluation  of  mechanical  properties  of 
engineering  materials,  A.  Vary,  SP596.  pp.  41-53  (Nov.  1980). 

Some  ultrasonic  methods  for  characterizing  response  of  com- 
posite materials,  E.  G.  Henneke  II,  W.  W.  Stinchcomb,  and 
K.  L.  Reifsnider,  SP596.  pp.  55-65  (Nov.  1980). 

Quantitative  determination  of  grain  size  and  detection  of 
inhomogeneities  in  steel  by  ultrasonic  backscattering  meas- 
urements, K.  Goebbels  and  P.  Holler,  SP596.  pp.  67-74  (Nov. 
1980). 

A  phase  insensitive  transducer — Theory  and  application,  J.  S. 

Heyman,  J.  H.  Cantrell,  Jr.,  and  J.  D.  Whitcomb,  SP596,  pp. 
75-82  (Nov.  1980). 

Ultrasonic  prediction  of  grain  size,  strength,  and  toughness  in 
plain  carbon  steel,  R.  Klinman,  G.  R.  Webster,  F.  J.  Marsh, 
and  E.  T.  Stephenson,  SP596.  pp.  83-98  (Nov.  1980). 

Assessment  of  material  performance  in  fatigue  with  acoustic 
methods,  Z.  Pawlowski  and  G.  Funke,  SP596,  pp.  99-108 
(Nov.  1980). 

How  can  phase  analysis  of  short  pulses  increase  the  accuracy 
of  time  measurements,  I.  Bredael  and  F.  Merli,  SP596.  pp.  109- 
116  (Nov.  1980). 

Ultrasonic  length  measurement  in  single  crystal  and  polycrys- 
talline  aggregate  with  preferred  orientation,  J.  N.  C.  Chen  and 
C.  A.  Carey,  SP596.  pp.  117-125  (Nov.  1980). 

Metallurgical  characterization  by  ultrasonics,  H.  Recroix, 
SP596.  pp.  127-136  (Nov.  1980). 

Ultrasonic  characterization  of  aluminum  matrix  composites 
for  their  moduli,  G.  V.  Blessing,  W.  L.  Elban,  and  J.  V.  Foltz, 
SP596.  pp.  137-146  (Nov.  1980). 

Ultrasonic  measurement  of  elastic  constants  at  temperatures 
from  20  to  1100  °C,  D.  L.  Donsbach  and  M.  W.  Moyer, 
SP596.  pp.  147-165  (Nov.  1980). 

The  elastic  constants  of  refractory  materials  at  high  tempera- 
tures, J.  F.  W.  Bell,  J.  Y.  F.  Chen,  and  K.  R.  Chaplain, 
SP596.  pp.  167-172  (Nov.  1980). 

Ultrasonic  measurement  of  residual  stress,  R.  E.  Green,  Jr., 
SP596,  pp.  173-177  (Nov.  1980). 

Ultrasonic  tomography  for  mapping  residual  stress,  B.  P. 
Hildebrand  and  T.  J.  Harrington,  5^596,  pp.  179-192  (Nov. 
1980). 

Measurement  of  stress  field  in  metals,  G.  S.  Kino,  J.  Hunter, 
G.  Johnson,  A.  Selfridge,  D.  M.  Barnett,  G.  Hermann,  and  C. 
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Steele,  SP596.  pp.  193-200  (Nov.  1980). 

The  use  of  temperature  dependence  of  ultrasonic  velocity  to 
evaluate  internal  stresses,  K.  Salama  and  R.  M.  Ippolito, 
SP596.  pp.  201-211  (Nov.  1980). 

Application  of  the  acoustoelastic  effect  to  rail  stress  measure- 
ment, D.  M.  Egle  and  D.  E.  Bray,  SP596,  pp.  213-225  (Nov. 
1980). 

Acoustic  polarimetry  and  the  acousto-elastic  effect,  J.  Rouge, 
A.  Robert,  and  Y.  Le  Corre,  SP596.  pp.  227-232  (Nov.  1980). 

Application  of  acoustical  holographic  interferometry  to  the 
study  of  stress  in  materials,  W.  S.  Gan,  SP596,  pp.  233-236 
(Nov.  1980). 

Acoustic  imaging  techniques  for  nondestructive  testing,  G.  S. 
Kino,  T.  M.  Waugh,  P.  D.  Corl,  C.  S.  DeSilets,  and  P.  M. 
Grant,  SP596,  pp.  237-247  (Nov.  1980). 

Synthetic  aperture  ultrasonic  imaging  in  metals,  C.  Vanden- 
Broek,  M.  B.  Elzinga,  J.  R.  Frederick,  and  S.  Ganapathy, 
SP596.  pp.  249-256  (Nov.  1980). 

The  use  of  focused  probes  for  detection,  imaging,  and  sizing 
of  flaws,  A.  M.  Touffait,  M.  T.  Destribats,  M.  Roule,  and  R. 
Saglio,  SP596.  pp.  257-262  (Nov.  1980). 

Development  and  application  of  focused  probes  for  ultrasonic 
angle  beam  testing,  T.  Yamazaki  and  T.  Fuji,  SP596,  pp.  263- 
269  (Nov.  1980). 

The  focused  sound  field — A  versatile  tool  for  ultrasonic  eval- 
uation of  materials,  U.  Schlengermann,  SP596,  pp.  271-283 
(Nov.  1980). 

Optimization  of  ultrasonic  tube  testing  with  concentric  trans- 
ducers, J.  P.  Dufayet  and  R.  Gambin,  SP596,  pp.  285-293 
(Nov.  1980). 

B-scan  resolution  enhancement  using  Fourier  transform  ho- 
lography, M.  I.  J.  Beale,  SP596,  pp.  295-304  (Nov.  1980). 

Ultrasonic  imaging,  B.  J.  McKinley,  SP596,  pp.  305-309 
(Nov.  1980). 

Accurate  ultrasonic  measurements  with  the  biomation  8100 
transient  recorder,  R.  K.  Elsley,  SP596,  pp.  311-317  (Nov. 
1980). 

A  pipeline  distributed  processing  system  for  real  time  pattern 
recognition  applications,  H.  A.  ShoU  and  D.  A.  Pagano, 
SP596,  pp.  319-330  (Nov.  1980). 

Introduction   to  acoustic  microscopy  techniques,   L.  W. 

Kessler,  SP596,  pp.  331-335  (Nov.  1980). 

Coherent  techniques  in  acoustic  microscopy,  S.  D.  Bennett 
and  E.  A.  Ash,  SP596.  pp.  337-343  (Nov.  1980). 

Acoustic  material  signatures  using  the  reflection  acoustic  mi- 
croscope, R.  G.  Wilson  and  R.  D.  Weglein,  SP596,  pp.  345- 
355  (Nov.  1980). 

Characterization  of  surface  flaws  by  means  of  acoustic  mi- 
croscopy, D.  E.  Yuhas,  SP596,  pp.  357-367  (Nov.  1980). 

Evaluation  of  ceramic  turbine  blades  with  an  acoustic  micro- 
scope, D.  S.  Kupperman,  G.  Dragel,  and  D.  Yuhas,  SP596. 
pp.  369-374  (Nov.  1980). 

Acoustic  microscopy  applied  to  hybrid  microelectronics,  G.  J. 
Ewell  and  G.  R.  Love,  SP596,  pp.  375-385  (Nov.  1980). 

Detection  and  characterization  of  alloy  spikes  in  power  tran- 


sistors using  transmission  acoustic  microscopy,  C.  C.  Lee,  J.  K. 
Wang,  C.  S.  Tsai,  S.  K.  Wang,  and  P.  Hower,  SP596,  pp.  387- 
391  (Nov.  1980). 

The  inspection  of  bonding  and  layers,  G.  A.  Alers,  SP596,  p. 
393  (Nov.  1980). 

Ultrasonic  spectroscopy  and  the  detection  of  hydrothermal 
degradation  in  adhesive  bonds,  E.  A.  Lloyd  and  D.  S.  Wadh- 

wani,  SP596.  pp.  395-406  (Nov.  1980). 

Application  of  adaptive  learning  networks  to  ultrasonic  signal 
processing:  Classifying  flaws  in  multi-layered  adhesively  bonded 
structures,  M.  H.  Loew,  A.  N.  Mucciardi,  and  R.  K.  Elsley, 
SP596.  pp.  407-413  (Nov.  1980). 

Acoustical  chirp  frequency  and  computer  correlation  tech- 
nique for  debond  inspection  in  solid  rocket  motor  sections,  H. 

D.  Collins,  SP596,  pp.  415-423  (Nov.  1980). 

Through-transmission  ultrasonic  attenuation  measurements  on 
adhesively-bonded  structures,  W.  E.  Woodmansee,  SP596,  pp. 
425-432  (Nov.  1980). 

Ultrasonic  examination  of  electrical  contact  assemblies  for 
bond  integrity,  D.  C.  Stewart,  SP596.  pp.  433-438  (Nov.  1980). 

Ultrasonic  interactions  with  thin  air  layers  in  solids,  S.  C. 

Gustafson,  SP596.  pp.  439-446  (Nov.  1980). 

Generalized  ultrasonic  impediography,  J.  P.  Lefebvre  and  J. 
Aiguier,  SP596,  pp.  447-450  (Nov.  1980). 

Laser  probe  detection  of  Stoneley  wave  interactions  with 
material  boundary  defects,  R.  O.  Claus,  SP596,  pp.  451-456 
(Nov.  1980). 

Mathematical  theories  of  the  diffraction  of  elastic  waves,  Y. 
H.  Pao,  SP596.  pp.  457-473  (Nov.  1980). 

Characterization  of  dynamic  shear  modulus  in  inhomogeneous 
media  using  ultrasonic  waves,  V.  K.  Varadan  and  V.  V.  Vara- 
dan,  SP596.  pp.  475-482  (Nov.  1980). 

Crack  identiflcation  and  characterization  in  long  wavelength 
elastic  wave  scattering,  J.  E.  Gubernatis  and  E.  Domany, 
SP596,  pp.  483-492  (Nov.  1980). 

A  new  method  for  calculating  elastic  wave  scattering  by  a 
flaw,  W.  M.  Visscher,  SP596,  pp.  493-508  (Nov.  1980). 

Low  frequency  behavior  of  amplitude  and  phase  shift  in  elas- 
tic wave  scattering,  J.  M.  Richardson,  SP596,  pp.  509-516 
(Nov.  1980). 

A  note  on  nondestructive  detection  of  voids  by  a  high  fre- 
quency inversion  technique,  J.  K.  Cohen  and  N.  Bleistein, 
SP596.  pp.  517-519  (Nov.  1980). 

Motion  picture  of  the  computer  simulation  of  elastic  waves 
generated  by  transducers,  K.  Harumi,  T.  Saito,  and  T.  Fuji- 
mori, SP596,  pp.  521-532  (Nov.  1980). 

Ultrasonic  characterization  of  austenitic  welds,  L.  Adler,  K. 
V.  Cook,  and  D.  W.  Fitting,  SP596.  pp.  533-540  (Nov.  1980). 

Austenitic  stainless  steel  casting  inspection  potential,  J.  L. 

Rose,  A.  J.  Rogovsky,  and  P.  Wieser,  SP596,  pp.  541-550 
(Nov.  1980). 

Improvement  of  signal-to-noise  ratio  for  the  ultrasonic  testing 
of  coarse  grained  materials  by  signal  averaging  techniques,  S. 

Kraus  and  K.  Goebbels,  SP596.  pp.  551-559  (Nov.  1980). 

Austenitic  stainless  steel  weld  inspection,  S.  J.  Mech,  J.  S. 
Emmons,  and  T.  E.  Michaels,  SP596.  pp.  561-569  (Nov.  1980). 
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Application  of  adaptive  learning  networks  to  ultrasonic  signal 
processing:  Detecting  cracks  in  stainless  steel  pipe  welds,  R. 

Shankar  and  A.  N.  Mucciardi,  SP596.  pp.  571-576  (Nov. 
1980). 

Use  of  a  compact  ultrasonic  delay  line  for  the  calibration  of  a 
pulse  echo  instrument,  M.  Onoe  and  H.  Yamada,  SP596,  pp. 
577-585  (Nov.  1980). 

New  and  improved  ASTM  type  ultrasonic  standard  reference 
blocks,  D.  L.  Conn,  SP596.  pp.  587-594  (Nov.  1980). 

Performance  differences  in  quartz  ultrasonic  search  units,  G. 

J.  Posakony,  SP596.  pp.  595-603  (Nov.  1980). 

Characterization  of  probes  used  for  periodic  inspection,  F.  H. 

Dijkstra,  SP596.  pp.  605-615  (Nov.  1980). 

Proposal  of  a  characterization  sheet  for  ultrasonic  trans- 
ducers, E.  E.  Borloo  and  P.  Jehenson,  SP596,  pp.  617-626 
(Nov.  1980). 

The  measurement  and  generation  of  ultrasound  by  lasers,  C. 
H.  Palmer,  SP596.  pp.  627-630  (Nov.  1980). 

Thermoelastically  generated  MHz  waves  from  metallic  thin 
film-liquid  interfaces,  R.  J.  von  Gutfeld,  SP596.  pp.  631-636 
(Nov.  1980). 

Opto-acoustic  and  acousto-electric  wideband  transducers,  H. 

A.  F.  Rocha,  P.  M.  Griffen,  and  C.  E.  Thomas,  SP596,  pp. 
637-642  (Nov.  1980). 

Point  density  and  defect  characterization  via  measurements 
of  ultrasonic  bulk  waves,  R.  O.  Claus  and  C.  R.  Johnson,  Jr., 
SP596.  pp.  643-649  (Nov.  1980). 

Visualization  of  ultrasonic  bulk  waves  in  solids  with  an  inter- 
nal light  probe,  B.  B.  Djordjevic  and  R.  E.  Green,  Jr.,  :$P596, 
pp.  651-656  (Nov.  1980). 

Light  diffraction  by  ultrasonic  beams  having  phase  difference 

S,  O.  Leroy,  P.  Kwiek,  and  A.  Sliwinski,  SP596.  pp.  bSl-bbl 
(Nov.  1980). 

SP597.  Technical  digest — Symposium  on  optical  fiber  meas- 
urements, 1980.  Digest  of  a  Symposium  sponsored  by  the 
National  Bureau  of  Standards  in  cooperation  with  the  IEEE 
Transmission  Systems  Sub-Committee  on  Fiber  Optics 
(COMMSOC)  and  the  Optical  Society  of  America,  held  at 
National  Bureau  of  Standards,  Boulder,  CO,  Oct.  28-29,  1980, 
G.  W.  Day  and  D.  L.  Franzen,  Eds.,  Nat.  Bur.  Stand.  (U.S.), 
Spec.  Publ.  597.  148  pages  (Oct.  1980)  SN003-003-02239-0. 

Key  words:  attenuation;  bandwidth;  fiber  optic  joints;  fiber 
optics;  fiber  optics-single  mode;  index  profile;  meas- 
urements. 

This  volume  contains  summaries  of  twenty-nine  papers  pre- 
sented at  the  Symposium  on  Optical  Fiber  Measurements  held 
October  28-29,  1980  at  the  National  Bureau  of  Standards  in 
Boulder,  Colorado.  Subjects  included  are  the  measurement  of 
attenuation,  bandwidth/distortion,  and  index  profile,  joint/ 
defect  characterization,  measurements  on  single  mode  fibers, 
applied  measurements  and  measurement  standards.  These  pro- 
ceedings include  the  following  papers  (indented): 

Multimode   waveguide   attenuation   measurements,   R.  M. 

Hawk,  SP597,  pp.  1-9  (Oct.  1980). 

Loss  measurements  of  graded-index  fibers:  Accuracy  versus 
convenience,  P.  Kaiser,  SP597,  pp.  11-14  (Oct.  1980). 

An  accurate  method  for  the  measurement  of  fiber  attenu- 
ations, A.  B.  Sharma,  E.  J.  R.  Hubach,  and  S.  J.  Halme, 


SP597,  pp.  15-18  (Oct.  1980). 

A  fiber  concatenation  experiment  using  a  standardized  loss 
measurement  method,  A.  H.  Cherin  and  E.  D.  Head,  SP597, 
pp.  19-22  (Oct.  1980). 

Automated  loss  measurement  set  for  optical  cables,  L.  C. 

Hotchkiss,  SP597,  pp.  23-26  (Oct.  1980). 

Comparative  measurements  regarding  the  attenuation  of  opti- 
cal fibers  for  the  Eindhoven-Helmond  field  trial,  A.  Diekema, 
L.  H.  M.  Engel,  G.  A.  M.  Goltstein,  P.  Matthijsse,  and  J.  W. 
Versluis,  SP597.  pp.  27-30  (Oct.  1980). 

Profile  characterization  of  optical  fibers  and  preforms,  H.  M. 

Presby  and  D.  Marcuse,  SP597.  pp.  31-36  (Oct.  1980). 

Linearity  and  resolution  of  refracted  near-field  scanning  tech- 
nique, M.  Young,  SP597  pp.  37-40  (Oct.  1980). 

A  comparison  of  techniques  to  measure  the  diameter  of  light- 
guide  fiber,  D.  H.  Smithgall  and  C.  M.  Schroeder,  SP597,  pp. 
41-44  (Oct.  1980). 

An  automatic  inspection  system  for  single  fiber  connector 
plugs,  N.  K.  Cheung  and  N.  M.  Denkin,  SP597.  pp.  45-48 
(Oct.  1980). 

Bandwidth  measurement  in  multimode  optical  fibers,  I.  Ko- 

bayashi,  SP597.  pp.  49-54  (Oct.  1980). 

An  interrelationship  between  loss  and  dispersion  in  multi- 
mode  fibers,  L.  G.  Cohen  and  S.  J.  Jang,  SP597,  pp.  55-58 
(Oct.  1980). 

Optimization  of  concatenated  fiber  bandwidth  via  differential 
mode  delay,  M.  J.  Buckler,  SP597.  pp.  59-62  (Oct.  1980). 

Attenuation  and  pulse  broadening  along  concatenated  fiber 
links,  F.  P.  Kapron,  F.  M.  E.  Sladen,  P.  M.  Garel-Jones,  and 
D.  G.  Kneller,  SP597,  pp.  63-66  (Oct.  1980). 

Difficulties  encountered  in  the  measurement  of  optical  fiber 
interconnection  performance,  K.  S.  Gordon  and  F.  M.  E. 
Sladen,  SP597,  pp.  67-72  (Oct.  1980). 

Loss  characterization  of  biconic  single-fiber  connectors,  P. 

Kaiser,  W.  C.  Young,  N.  K.  Cheung,  and  L.  Curtis,  SP597, 
pp.  73-76  (Oct.  1980). 

Contribution  to  splice  loss  evaluation  by  the  backscattering 
technique:  A  statistical  comparison  with  insertion  loss  data,  A. 

LeBoutet,  SP597.  pp.  77-80  (Oct.  1980). 

Optical  cable  fault  location  using  a  correlation  technique,  K. 

Cikada,  L  Kobayashi,  K.  Hashimoto,  T.  Shibata,  T.  Kosugi, 
and  Y.  Nagaki,  SP597,  pp.  81-84  (Oct.  1980). 

Optical  time  domain  reflectometry  by  photon  counting,  P. 

Healey  and  P.  Hensel,  SP597,  pp.  85-88  (Oct.  1980). 

Characterization  of  single  mode  fibers,  K.  L  White,  B.  P. 
Nelson,  J.  V.  Wright,  M.  C.  Brierly,  and  A.  Beaumont, 
SP597,  pp.  89-92  (Oct.  1980). 

Effect  of  curvature  on  the  cutoff  wavelength  of  single  mode 
fibers,  P.  D.  Lazay,  SP597.  pp.  93-95  (Oct.  1980). 

Optical  time  domain  refiectometry  on  single  mode  fibers 
using  a  Q-switched  Nd:YAG  laser,  D.  L.  Philen,  SP597.  pp. 
97-100  (Oct.  1980). 

Interferometric  technique  for  the  determination  of  dispersion 
in  a  short  length  of  single  mode  optical  fiber,  W.  D.  Bom- 
berger  and  J.  J.  Burke,  SP597  pp.  101-104  (Oct.  1980). 

Industrialized  system  for  the  automated  measurements  of  the 
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optical  properties  of  waveguide  fibers,  E.  F.  Murphy,  R.  W. 
Lapierre,  and  C.  F.  Laing,  SP597,  pp.  105-111  (Oct.  1980). 

Wavelength  meters  for  optical  cable  transmission  systems,  K. 

Sano,  K.  Okada,  and  T.  Oki,  SP597.  pp.  113-117  (Oct.  1980). 

Fiber  measurement  techniques  in  West  Germany,  J.  Feldman, 
SP597.  p.  119  (Oct.  1980). 

The  preparation  of  standards  for  "Optical  fibers  and  cables" 
within  the  International  Electrotechnical  Commission,  M.  P. 

Smid,  SP597.  pp.  121-127  (Oct.  1980). 

CCITT  studies  on  optical  Hbers  cables  measurements,  F.  Bigi 

and  G.  Bonaventura,  SP597  pp.  129-134  (Oct.  1980). 

Waveguide  fiber  standards,  R.  E.  Love,  SP597,  pp.  135-143 
(Oct.  1980). 

SP598.  Metric  conversion  in  the  construction  industries — Techni- 
cal issues  and  status,  H.  J.  Milton  and  S.  A.  Berry,  Nat.  Bur. 
Stand.  (U.S.),  Spec.  Publ.  598,  145  pages  (Oct.  1980)  SN003- 
003-02265-4. 

Key  words:  construction  industries;  dimensional  coordina- 
tion; metric  bibliography;  metric  conversion  timetable; 
metric  decision;  metric  product  sizes;  metric  system  (SI). 

This  Special  Publication  was  prepared  at  the  request  of  the 
Metric  Symposium  Planning  Committee  of  the  National  Insti- 
tute of  Building  Sciences  (NIBS).  It  is  intended  to  provide 
information  on  technical  issues  and  status  of  metric  conversion 
in  the  United  States  construction  industries.  It  will  be  made 
available  to  attendees  at  the  NIBS  Symposium  on  "Metric  Con- 
version in  the  Construction  Community"  to  be  held  December 
2-3,  1980,  in  Chicago,  IL.  In  addition,  it  will  be  available  to 
other  affected  parties  in  the  construction  community. 

The  report  contains  information  on  planning  for  the  metric 
change,  current  metric  activities  of  professional  and  industry 
groups,  technical  implications  in  the  construction  industries,  di- 
mensional coordination,  metric  building  products  and  services, 
research  issues,  and  timing.  It  is  intended  to  provide  assistance 
for  informed  decisionmaking  relative  to  metric  conversion  for 
the  U.S.  construction  industries.  Also  included  in  the  report  is  a 
bibliography  of  relevant  construction  industries'  metric  technical 
information. 


5.7  APPLIED  MATHEMATICS  SERIES 


Mathematical  tables,  manuals,  and  studies  of  special  interest  to 
physicists,  engineers,  chemists,  biologists,  mathematicians,  com- 
puter programmers,  and  others  engaged  in  scientific  and  techni- 
cal work. 

No  publications  issued  in  this  series  during  this  period. 
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5.8  NATIONAL  STANDARD  REFERENCE  DATA  SERIES 


Provides  quantitative  data  on  the  physical  and  chemical  prop- 
erties of  materials,  compiled  from  the  world's  literature  and 
critically  evaluated.  Developed  under  a  worldwide  program 
coordinated  by  NBS.  Program  under  the  authority  of  National 
Standard  Data  Act  (Public  Law  90-396). 

NSRDS-NBS3,  Section  9.  Selected  tables  of  atomic  spectra.  A: 
Atomic  energy  levels — Second  edition.  B:  Multiplet  tables.  O  v, 

C.  E.  Moore,  Nat.  Stand.  Ref.  Data  Ser,  Nat.  Bur.  Stand. 
(U.S.).  3,  Sec.  9,  21  pages  (May  1980)  SN003-003-02 134-2. 

Key  words:  atomic  energy  levels,  O  V;  atomic  spectra,  O  V; 
multiplet  table,  O  v;  oxygen  spectra,  O  V;  spectrum  O  V; 
wavelengths,  O  v. 

The  present  publication  is  the  ninth  section  of  a  series  being 
prepared  in  response  to  the  need  for  a  current  revision  of  two 
sets  of  the  author's  tables  containing  data  on  atomic  spectra  as 
derived  from  analysis  of  optical  spectra.  As  in  the  previous 
Sections,  Part  A  contains  the  atomic  energy  levels  and  Part  B 
the  multiplet  tables.  Section  9  includes  these  data  for  O  v.  The 
form  of  the  presentation  is  described  in  detail  in  the  text  to 
Section  I. 

NSRDS-NBS63,  Supplement  1  and  1980  Index.  EPA/NIH  mass 
spectral  data  base — Supplement  1,  1980  and  1980  cumulative 
indexes  to  EPA/NIH  mass  spectral  data  base,  S.  R.  Heller  and 
G.  W.  A.  Milne,  Nat.  Stand.  Ref.  Data  Sen,  Nat.  Bur.  Stand 
(U.S.),  63,  Supplement  1,  and  1980  Index,  2151  pages  (Dec. 
1980)  SN003-003-0 1987-9. 

Key  words:  analytical  data;  mass  spectra;  organic  sub- 
stances; verified  spectra. 

This  Supplement  to  the  EPA/NIH  Mass  Spectral  Data  Base 
(NSRDS-NBS  63)  presents  an  additional  collection  of  8807  veri- 
fied mass  spectra  of  individual  substances  compiled  from  the 
EPA/NIH  mass  spectral  file.  The  spectra  are  given  in  bar  graph 
format  over  the  full  mass  range.  Each  spectrum  is  accompanied 
by  a  Chemical  Abstracts  Index  substance  name,  molecular  for- 
mula, molecular  weight,  structural  formula,  and  Chemical  Ab- 
stracts Service  Registry  Number.  A  cumulative  index  has  also 
been  issued  which  provides  access  to  the  entire  file  of  34,363 
mass  spectra. 

NSRDS-NBS66,  Part  I.  Ion  energetics  measurements.  Part  I. 
1971-1973,  H.  M.  Rosenstock,  D.  Sims,  S.  S.  Schroyer,  and 
W.  J.  Webb,  Nat.  Stand.  Ref.  Data  Ser.,  Nat.  Bur.  Stand. 
(U.S.),  66,  Pt.  I,  379  pages  (Sept.  1980)  SN003-003-02 1 3 1-8. 

Key  words:  appearance  potential;  electron  impact;  electron 
spectroscopy;  gaseous  ion  photoionization;  ionization  poten- 
tial; spectroscopy. 

The  present  publication  tabulates  measurement  information  on 
energetics  of  gaseous  positive  ions  published  in  1972  and  1973 
along  with  some  information  from  1971.  It  is  intended  to  supple- 
ment the  information  previously  compiled  and  evaluated  in  "En- 
ergetics of  Gaseous  Ions."  Approximately  five  thousand  meas- 
urements are  tabulated,  drawn  from  over  six  hundred  published 
papers. 

NSRDS-67.  Table  of  recommended  rate  constants  for  chemical 
reactions  occurring  in  combustion,  F.  Westley,  Nat.  Stand.  Ref. 
Data  Ser..  Nat.  Bur.  Stand.  (U.S.),  67,  119  pages  (Apr.  1980) 
SN003-003-02 145-8. 


Key  words:  Arrhenius  parameters;  chemical  kinetics;  com- 
bustion; decomposition;  free  radicals;  gas  phase;  hydrocar- 
bons; hydrogen;  nitrogen;  oxygen;  rate  of  reaction;  sulfur. 

A  table  of  recommended  rate  constants  for  gas  phase  chemi- 
cal reactions  occurring  in  combustion  is  presented.  Specifically, 
it  gives  in  tabular  form  the  values  of  the  parameters  for  the 
modified  Arrhenius  equation  k  =  AT^exp(  — E/RT).  The  table 
covers  reactions  occurring  in  the  combustion,  oxidation,  and 
decomposition  of  aliphatic  saturated  or  unsaturated  Ci  to  Cio 
hydrocarbons,  alcohols,  aldehydes,  ketones,  thiols,  ethers,  perox- 
ides, amines,  amides  and  their  free  radicals,  as  well  as  the 
reactions  of  O,  O2,  H,  H2,  OH,  H2O,  H2O2,  N,  N2,  NO,  N2O, 
NO2,  N2O4,  N2O5,  S,  S2,  SH,  SO,  SO2,  SOH,  NS,  with  each 
other.  The  table  includes  169  first  order  reactions,  782  second 
order  reactions,  and  57  third  order  reactions.  There  are  1770 
entries  covering  1008  distinct  chemical  reactions.  These  recom- 
mendations have  been  taken  from  eleven  evaluations  and  critical 
reviews  published  between  1970  and  1976.  The  papers  examined 
by  the  evaluators  extend  from  the  nineteen  fifties  up  to — and 
including — 1975. 
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5.9  BULDING  SCIENCE  SERIES 


Disseminates  technical  information  developed  at  the  Bureau 
on  building  materials,  components,  systems,  and  whole  struc- 
tures. The  series  presents  research  results,  test  methods,  and 
performance  criteria  related  to  the  structural  and  environmental 
functions  and  the  durability  and  safety  characteristics  of  build- 
ing elements  and  systems. 

BSS121.  Soil  classification  for  construction  practice  in  shallow 
trenching,  F.  Y.  Yokel,  R.  L.  Tucker,  and  L.  C.  Reese,  Nat. 
Bur.  Stand.  (U.S.),  Bldg.  Sci.  Ser.  121,  89  pages  (Mar.  1980) 
SN003-003-02162-8. 

Key  words:  braced  excavations;  construction;  excavation; 
geotechnical  engineering;  retaining  structures;  shoring; 
slope  stability;  soil  classification;  soil  pressure;  soil  testing; 
trenching. 

Construction  practices  in  trenching  and  data  on  potential 
causes  of  trenching  accidents  are  reviewed.  A  study  is  made  of 
the  soil  properties  and  site  conditions  that  must  be  identified  in 
order  to  determine  the  stability  of  shored  and  sloped  excava- 
tions against  cave-ins.  Two  possible  alternate  soil  classification 
methods  are  recommended.  The  methods  are  simple  enough  to 
be  used  by  construction  foreman  and  at  the  same  time  use 
parameters  which  can  be  measured  or  identified  without  ambi- 
guity. The  classification  methods  are  supplemented  by  appropri- 
ate field  tests  and  correlated  with  allowable  side  slopes  and 
lateral  soil  pressures  on  shoring. 

ESS  122.  A  study  of  lumber  used  for  bracing  trenches  in  the 
United  States,  L.  I.  Knab,  F.  Y.  Yokel,  W.  L.  Galligan,  B.  A. 
Bendtsen,  and  J.  F.  Senft,  Nat.  Bur.  Stand.  (U.S.),  Bldg.  Sci. 
Ser.  122,  221  pages  (Mar.  1980)  SN003-003-02 164-4. 

Key  words:  construction  lumber;  construction  safety;  exca- 
vation; hardwood;  lumber  grading;  shoring;  softwood; 
timber  engineering;  trench  bracing;  trenching. 

In  certain  areas  of  the  United  States,  lumber  is  used  extensive- 
ly to  brace  trenches  against  collapse.  The  life  and  safety  of  the 
workers  in  these  trenches  therefore  depends  on  the  structural 
adequacy  of  the  lumber  bracing  used.  This  report  presents  a 
study  of  the  properties  and  characteristics  of  trenching  lumber 
which  are  critical  to  its  structural  performance.  Using  these 
properties  and  characteristics,  allowable  stresses  and  use  recom- 
mendations are  proposed. 

The  National  Bureau  of  Standards  (NBS)  conducted  a  field 
study  of  trenching  lumber  and  found  that  either  ungraded  east- 
ern species,  primarily  hardwood,  or  graded  Douglas-fir  is  used. 
For  graded  Douglas-fir,  allowable  design  stresses  and  other 
properties  are  established  by  existing  standards.  The  eastern 
species,  however,  are  ungraded  and  no  accepted  guidelines  are 
used  to  assign  allowable  design  stresses  and  other  properties. 
The  results  of  the  field  study  indicate  that  80  percent  of  the 
eastern  species  trenching  lumber,  when  graded  by  existing 
softwood  grading  rules  (Southern  Pine  Inspection  Bureau  Grad- 
ing Rules,  1977  edition)  is  No.  2  grade  or  higher;  60  percent  is 
No.  1  grade  or  higher.  These  percentages  do  not  reflect  the 
effects  of  wane  (deficiency  in  cross-sectional  area)  and  decay, 
which  are  additional  problems.  NBS  therefore  recommends  that, 
for  hardwood  wales  and  struts,  allowable  stresses  and  other 
properties  be  based  on  a  No.  2  minimum  grade  with  appropriate 
provisions  to  control  wane  and  decay. 

Use  recommendations  were  developed,  which  consider  dura- 
tion of  load,  mechanical  damage  to  lumber,  presence  of  bark, 
decay,  insect  attack,  inspectability,  exposure,  and  storage  for 
various  aspects  of  trenching  lumber  applications.  These  recom- 


mendations reflect  a  severe  trenching  environment,  possible 
reuse  of  structural  members,  and  the  need  for  structural  integri- 
ty to  protect  life  and  property. 

BSS123.  The  effect  of  moisture  on  the  thermal  conductance  of 
roofing  systems,  L.  I.  Knab,  D.  R.  Jenkins,  and  R.  G.  Mathey, 
Nat.  Bur.  Stand  (U.S.),  Bldg.  Sci.  Ser.  123,  46  pages  (Apr. 
1980)  SN003-003-02 168-7. 

Key  words:  built-up  roofing;  insulation;  moisture;  roofing; 
thermal  conductance;  thermal  conductivity;  thermal  resist- 
ance. 

The  results  of  laboratory  tests  are  presented  describing  the 
effect  of  the  moisture  content  on  the  thermal  conductance  of 
roofing  systems  containing  insulation.  Roofing  systems,  consist- 
ing of  five  types  of  rigid-board  roof  insulations  with  attached 
four-ply  bituminous  built-up  membrane,  were  tested.  Moisture 
was  induced  into  the  roofing  system  specimens  by  maintaining  a 
constant  water  vapor  pressure  difference  across  them.  Moisture 
gain  in  the  insulation  varied  depending  on  the  type  and  thick- 
ness of  the  insulation. 

A  procedure  was  developed,  using  a  heat-flow  meter  appara- 
tus (ASTM  C  518  type),  to  carry  out  thermal  conductance  tests 
on  roofing  specimens  containing  moisture.  More  than  200  tests 
were  performed  over  a  wide  range  of  moisture  contents.  The 
approximate  moisture  distribution  in  the  insulation  was  deter- 
mined from  core  samples. 

Relationships  between  the  thermal  conductance  and  moisture 
content  are  presented.  The  relationships  show  that  the  presence 
of  moisture  in  roofing  systems  can  cause  significant  increases  in 
the  thermal  conductance,  depending  on  the  type  and  thickness 
of  the  insulation. 

BSS124.  Hurricane  wind  speeds  in  the  United  States,  M.  E. 

Batts,  M.  R.  Cordes,  L.  R.  Russell,  J.  R.  Shaver,  and  E. 
Simiu,  Nat.  Bur.  Stand.  (U.S.),  Bldg.  Sci.  Ser.  124,  50  pages 
(May  1980)  SNOO3-OO3-02 177-6. 

Key  words:  building  (codes);  climatology;  hurricanes;  statis- 
tical analysis;  structural  engineering;  tropical  cyclones; 
wind  (meteorology). 

A  Monte  Carlo  simulation  technique  is  used  to  obtain  esti- 
mates of  hurricane  wind  speeds  in  the  Gulf  and  .East  Coasts  of 
the  United  States.  The  paper  describes  the  sources  of  data,  the 
probabilistic  models  for  the  climatological  characteristics  of  hur- 
ricanes, and  the  physical  models  for  the  hurricane  wind  speed 
field  used  in  the  estimations.  Estimated  values  of  fastest-mile 
hurricane  wind  speeds  at  10  m  above  ground  in  open  terrain  at 
the  coastline  and  at  200  km  inland  are  given  for  various  mean 
recurrence  intervals.  The  estimated  hurricane  wind  speeds  were 
found  to  be  best  fitted  by  Weibull  distributions  with  tail  length 
parameters  y  >  4.  Estimates  are  given  of  various  errors  inherent 
in  the  estimated  values  of  the  hurricane  wind  speeds.  Owing  to 
uncertainties  with  respect  to  the  applicability  of  the  physical 
models  used  in  this  work  to  locations  north  of  Cape  Hatteras, 
estimated  hurricane  wind  speeds  given  for  these  locations 
should  be  viewed  with  caution. 

BSS125.  An  economic  model  for  passive  solar  designs  in  commer- 
cial environments,  J.  W.  Powell,  Nat  Bur.  Stand.  (U.S.),  Bldg. 
Sci.  Ser.  125,  146  pages  (June  1980)  SN003-003-02203-9. 

Key  words;  benefit-cost  analysis;  building  economics;  com- 
mercial buildings;  investment  analysis;  life-cycle  cost  analy- 
sis; passive  solar  energy;  retrofit;  revitalization;  solar  energy 
systems. 
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This  report  presents  an  economic  model  for  evaluating  pas- 
sive solar  designs  in  commercial  environments.  It  discusses  the 
literature  on  this  topic  and  draws  upon  this  literature  to  develop 
a  general  methodological  framework.  The  model  incorporates  a 
life-cycle  costing  approach  that  focuses  on  the  costs  of  pur- 
chase, installation,  maintenance,  repairs,  replacement,  and 
energy.  It  includes  a  detailed  analysis  of  tax  laws  affecting  the 
use  of  solar  energy  in  commercial  buildings.  Possible  methods  of 
treating  difficult-to-measure  benefits  and  costs,  such  as  effects  of 
the  passive  solar  design  on  resale  value  of  the  building  and  on 
lighting  costs,  rental  income  from  the  building,  and  on  the  use 
of  commercial  space  are  presented.  The  model  is  illustrated  in 
two  case  examples  of  prototypical  solar  designs  for  low-rise 
commercial  buildings  in  an  urban  setting.  These  designs  were 
developed  at  NBS  under  the  Solar  Cities  project.  The  two 
designs,  a  wall  collector  system  and  a  street  canopy,  are  evalu- 
ated for  a  neighborhood  in  Baltimore  undergoing  urban  renew- 
al. Results  of  the  analyses  indicate  these  designs  may  be  eco- 
nomically feasible  under  a  realistic  range  of  economic  condi- 
tions. Topics  requiring  further  research  are  identified. 

ESS  126.  Geographical  extrapolation  of  typical  hourly  weather 
data  for  energy  calculation  in  buildings,  E.  A.  Arens,  L.  E. 
Flynn,  D.  N.  Nail,  and  K.  Ruberg,  Nat.  Bur.  Stand.  (U.S.). 
Bldg.  Sci.  Ser.  126.  121  pages  (Aug.  1980)  SN003-003-02228-4. 

Key  words:  building  energy;  computerized  climate  data. 

Two  techniques  are  developed  and  tested  for  creating  com- 
posite and  synthetic  hourly  weather  data  for  a  wide  range  of 
sites.  The  first  technique  selects  real  weather  data  segments 
from  a  source  multiyear  weather  record,  and  links  them  into  a 
composite  synthetic  year,  in  which  the  hourly  values  are  un- 
changed from  the  source.  The  second  technique  adjusts  the  real 
hourly  data  values  of  the  source  to  create  a  more  completely 
synthetic  year.  The  techniques  may  be  applied  individually  or  in 
combination.  The  resulting  synthetic  year  or  years  can  be  used 
to  provide  data  that  is  representative  of  long-term  climate  for 
building  energy  prediction  either  at  the  first-order  station  where 
the  source  hourly  weather  data  were  recorded,  or  at  a  nearby 
second-order  station  for  which  only  summarized  climate  aver- 
ages are  available.  Additionally,  the  adjustment  technique  can 
generate  synthetic  data  to  represent  specific  time  periods  at 
second-order  stations  for  use  in  energy  audits  and  experiments. 
The  effectiveness  of  extrapolating  weather  data  from  one  loca- 
tion to  another  is  assessed,  and  the  uses  of  the  two  techniques 
are  described.  The  user-interactive  Fortran  programs,  SELECT 
and  ADJUST  are  appended. 

BSS127.  Recommended  technical  provisions  for  construction  prac- 
tice in  shoring  and  sloping  of  trenches  and  excavations,  F.  Y. 

Yokel,  Nat.  Bur.  Stand.  (U.S.),  Bldg.  Sci.  Ser.  127.  84  pages 
(June  1980)  SNOO3-O03-O2195-4. 

Key  words;  braced  excavation;  construction;  retaining 
structures;  shoring;  slope  stability;  soil  classification;  soil 
pressure;  standards;  trenching. 

On  the  basis  of  studies  conducted  by  the  National  Bureau  of 
Standards  technical  provisions  for  the  sloping  and  shoring  of  the 
banks  of  trenches  and  excavations  are  recommended.  Included 
are  a  recommended  standard  practice  for  trenching  which  can 
be  used  by  construction  supervisors  and  compliance  officers  of 
the  Occupational  Safety  and  Health  Administration,  and  pro- 
posed engineering  guidelines  for  the  design  of  shoring  systems 
and  other  means  to  prevent  mass  movement  of  soil  or  rock  in 
excavations. 

BSS128.  Evaluation  of  electrical  connections  for  branch  circuit 
wiring,  W.  J.  Meese  and  R.  W.  Beausoliel,  Nat.  Bur.  Stand. 
(US).  Bldg.  Sci.  Ser.  128.  71  pages  (Nov.  1980)  SN003-003- 
02269-1. 


Key  words:  contact  resistance;  electrical  codes;  fire  safety; 
glowing  electrical  connections;  house  wiring;  innovative 
electrical  connections;  performance  testing. 

Performance  criteria  and  test  procedures  are  presented  for  the 
evaluation  of  electrical  connections  in  branch  circuit  wiring. 
Investigations  and  research  undertaken  to  determine  needed 
characteristics  of  innovative  electrical  connections  are  summa- 
rized. Design  and  installation  strategies  to  lessen  the  chances  of 
electrical  connection  failures  are  discussed.  Inherent  weaknesses 
are  described  for  design  and  installation  methods  of  common 
types  of  branch  circuit  wiring  connections  or  terminations, 
which  appear  to  make  them  vulnerable  to  loosening  and  over- 
heating. There  are  technology  improvements  which  demonstrate 
that  innovative  electrical  connections  can  be  developed  which 
may  be  less  costly  when  installed,  and  have  less  chance  of 
becoming  hazardous,  than  common  conventional  connections. 

BSS129.  Cost  estimation  and  cost  variability  in  residential  reha- 
bilitation, R.  E.  Chapman,  Nat.  Bur.  Stand.  (U.S.).  Bldg  Sci. 
Ser.  129.  120  pages  (Nov  1980)  SNOO3-0O3-O2270-5. 

Key  words:  applied  economics;  building  codes;  building 
economics;  cost  estimation;  economic  analysis;  engineering 
economics;  housing;  mathematical  programming;  optimiz- 
ation; rehabilitation;  renovation. 

This  study  analyzes  four  methods  of  estimating  the  costs  of 
residential  rehabilitation.  Each  method  is  critiqued  with  regard 
to  its  treatment  of  changes  in  the  size  of  the  renovation  project, 
the  productivity  of  labor,  and  the  contractor's  markup  for  over- 
head and  profit.  Cost  comparisons  and  a  discussion  of  the  way 
in  which  the  inherent  riskiness  of  renovation  activities  may  be 
assessed  are  also  presented.  A  theoretical  approach  for  dealing 
with  cost  variability  which  integrates  the  performance  concept 
with  established  engineering  economics  techniques  is  also  devel- 
oped. 
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5.10  FEDERAL  INFORMATION  PROCESSING  STANDARDS  PUBLICATIONS 


Publications  in  this  series  collectively  constitute  the  Federal 
Information  Processing  Standards  Register.  Register  serves  as 
the  official  source  of  information  in  the  Federal  Government 
regarding  standards  issued  by  NBS  pursuant  to  the  Federal 
Property  and  Administrative  Services  Act  of  1949  as  amended, 
Public  Law  89-306  (79  Stat.  1127),  and  as  implemented  by 
Executive  Order  11717  (38  FR  12315,  dated  May  11,  1973)  and 
Part  6  of  Title  15  CFR  (Code  of  Federal  Regulations).  This 
series  is  available  only  from  the  National  Technical  Information 
Services,  Springfield,  VA  22161.  See  page  17  for  price  list. 

FIPS  PUB  6-3.  Counties  and  county  equivalents  of  the  States  of 
the   United  States   and   the  District  of  Columbia,  J.  L. 

Walkowicz,  Standards  Coordinator,  Nat.  Bur.  Stand.  (U.S), 
Fed.  Info.  Process.  Stand.  Publ  (FIPS  PUB)  6-3,  39  pages 
(1980). 

Key  words:  ADP  standards;  computers;  data  elements  and 
codes;  data  processing;  Federal  Information  Processing 
Standards;  geography;  information  processing  standards;  in- 
formation systems;  national  government;  representations 
and  codes;  standards;  statistical  data. 

This  publication  provides  names  and  codes  for  representing 
the  counties  and  county  equivalents  of  the  50  States  and  the 
District  of  Columbia  for  use  in  the  interchange  of  formatted 
machine-sensible  data.  County  equivalents  include  the  parishes 
of  Louisiana;  the  census  areas  and  boroughs  of  Alaska;  the 
consolidated  government  of  Columbus,  Georgia;  the  independ- 
ent cities  of  Maryland,  Missouri,  Nevada,  and  Virginia;  and  that 
part  of  Yellowstone  National  Park  in  Montana.  For  the  conven- 
ience of  data  systems  that  need  county  equivalent  codes  for 
certain  outlying  areas  of  the  United  States,  Appendix  C  lists 
Bureau  of  the  Census  codes  for  Puerto  Rico  and  the  Virgin 
Islands. 

FIPS  PUB  60-1.  I/O  channel  interface,  Nat.  Bur.  Stand  (U.S.), 
Fed  Info.  Process.  Stand  Publ.  (FIPS  PUB)  60-1,  70  pages 
(1980). 

Key  words:  automatic  data  processing  (ADP);  channel 
level  power  control  interface;  computer  peripherals;  com- 
puters; Federal  Information  Processing  Standard;  input/ 
output;  interfaces. 

This  standard  defines  the  functional,  electrical,  and  mechani- 
cal interface  specifications  for  connecting  computer  peripheral 
equipment  as  a  part  of  automatic  data  processing  (ADP)  sys- 
tems. This  standard,  together  with  a  companion  standard  for 
power  control,  defines  the  hardware  characteristics  for  the  I/O 
channel  level  interface.  In  order  to  achieve  full  plug-to-plug 
interchangeability  of  peripheral  components,  device  class  specif- 
ic operational  specifications  standards  are  also  required  for  each 
class  of  peripheral  device.  These  operational  specifications 
standards  will  be  proposed  as  Federal  Information  Processing 
Standards  to  accompany  this  standard  as  they  are  developed. 

The  Government's  intent  in  employing  this  I/O  Channel  In- 
terface standard  is  to  reduce  the  cost  of  satisfying  the  Govern- 
ment's data  processing  requirements  through  increasing  its  avail- 
able alternative  sources  of  supply  for  computer  system  compo- 
nents at  the  time  of  initial  system  acquisition,  as  well  as  in 
system  replacement  and  augmentation  and  in  system  component 
replacement. 

This  standard  is  also  expected  to  lead  to  improved  reutiliza- 
tion  of  system  components.  When  acquiring  ADP  systems  and 
system  components.  Federal  agencies  shall  cite  this  standard  in 


specifying  the  interface  for  connecting  computer  peripheral 
equipment  as  a  part  of  ADP  systems. 

FIPS  PUB  61.  Channel  level  power  control  interface,  Nat.  Bur. 
Stand.  (U.S.),  Fed.  Info.  Process.  Stand.  Publ.  (FIPS  PUB)  61, 
17  pages  (1979). 

Key  words:  automatic  data  processing  (ADP);  channel 
level  power  control  interface;  computer  peripherals;  com- 
puters; Federal  Information  Processing  Standard;  input/ 
output;  interfaces. 

This  standard  defines  the  functional,  electrical,  and  mechani- 
cal interface  specifications  for  a  power  control  interface  for  use 
in  connecting  computer  peripheral  equipment  as  a  part  of  auto- 
matic data  processing  (ADP)  systems.  This  standard,  together 
with  a  companion  standard  for  I/O  Channel  Interface,  defines 
the  hardware  characteristics  for  the  I/O  channel  level  interface. 

The  Government's  intent  in  employing  this  Channel  Level 
Power  Control  Interface  standard  is  to  reduce  the  cost  of  satis- 
fying the  Government's  data  processing  requirements  through 
increasing  its  available  alternative  sources  of  supply  for  comput- 
er system  components  at  the  time  of  initial  system  acquisition,  as 
well  as  in  system  replacement  and  augmentation  and  in  system 
component  replacement.  This  standard  is  also  expected  to  lead 
to  improved  reutilization  of  system  components. 

When  acquiring  ADP  systems  and  system  components.  Fed- 
eral agencies  shall  cite  this  standard  in  specifying  the  power 
control  interface  for  connecting  computer  peripheral  equipment 
as  a  part  of  ADP  systems. 

FIPS  PUB  62.  Operational  specifications  for  magnetic  tape  sub- 
systems, Nat.  Bur.  Stand.  (U.S.),  Fed.  Info.  Process.  Stand. 
Publ.  (FIPS  PUB)  62,  39  pages  (Feb.  1979). 

Key  words:  automatic  data  processing  (ADP);  channel 
level  power  control  interface;  computer  peripherals;  com- 
puters; Federal  Information  Processing  Standard;  input/ 
output;  interfaces;  operational  specifications  for  magnetic 
tape  subsystems. 

This  standard  defines  the  peripheral  device  dependent  oper- 
ational interface  specifications  for  connecting  magnetic  tape 
equipment  as  a  part  of  automatic  data  processing  (ADP)  sys- 
tems. It  is  to  be  used  together  with  FIPS  PUB  60,  I/O  Channel 
Interface,  and  FIPS  PUB  61,  Channel  Level  Power  Control 
Interface.  This  standard,  together  with  these  two  referenced 
standards,  provides  for  full  plug-to-plug  interchangeability  of 
magnetic  tape  equipment  as  part  of  ADP  systems. 

The  Government's  intent  in  employing  this  standard  for 
Operational  Specifications  for  Magnetic  Tape  Subsystems  is  to 
reduce  the  cost  of  satisfying  the  Government's  data  processing 
requirements  through  increasing  its  available  alternative  sources 
of  supply  for  computer  system  components  at  the  time  of  initial 
system  acquisition,  as  well  as  in  system  replacement  augmenta- 
tion and  in  system  component  replacement.  This  standard  is  also 
expected  to  lead  to  improved  reutilization  of  system  compo- 
nents. 

When  acquiring  ADP  systems  and  system  components.  Fed- 
eral agencies  shall  cite  this  standard  in  specifying  the  interface 
for  connecting  magnetic  tape  peripheral  equipment  as  a  part  of 
ADP  systems. 

FIPS  PUB  63.  Operational  speciHcations  for  rotating  mass  stor- 
age subsystems,  W.  E.  Burr,  G.  Clark,  J.  Little,  and  T.  Pyke, 
Standards  Coordinators,  Nat.  Bur.  Stand.  (U.S.),  Fed.  Info. 
Process.  Stand  Publ.  (FIPS  PUB)  63.  86  pages  (1980). 
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Key  words:  command  codes;  disk  drives;  Federal  Informa- 
tion Processing  Standard;  format  track;  operational  specifi- 
cation; rotating  mass  storage  subsystems;  sense  information; 
status  byte. 

This  Federal  Information  Processing  Standard  specifies  the 
command,  status  and  sense  codes  associated  with  three  classes 
of  rotating  mass  storage  subsystems  designed  to  be  employed 
with  the  I/O  channel  interface  prescribed  by  FIPS  60-1.  The 
three  classes  of  rotating  mass  storage  subsystems  provided  for 
are:  Class  A  with  100  to  200  megabytes  per  logical  device 
address;  Class  B  with  317.5  megabytes  per  logical  device  ad- 
dress; Class  C  with  35  or  70  megabytes  per  logical  device 
address.  The  provisions  of  this  standard  are  effective  on  June 
23,  1980. 

FIPS  PUB  68,  Minimal  BASIC,  J.  Cugini,  NBS  Liaison,  Nat. 
Bur.  Stand.  (U.S.).  Fed.  Info.  Process.  Stand.  Publ.  (FIPS  PUB) 

68,  4  pages  (Sept.  1980). 

Key  words:  BASIC;  data  processing;  Federal  Information 
Processing  Standard;  interactive  programming;  program- 
ming language;  software;  standards;  time-sharing. 

This  FIPS  PUB  announces  the  adoption  of  the  American 
National  Standard  for  Minimal  BASIC  as  a  Federal  Standard. 
The  standard  defines  the  syntax  of  the  Minimal  BASIC  pro- 
gramming language  and  the  semantics  for  its  interpretation.  It  is 
to  be  used  by  implementors  as  the  reference  authority  in  devel- 
oping high-level  language  processors  and  by  other  computer 
professionals.  Minimal  BASIC  is  recommended  for  fast  creation 
of  computer  programs  to  solve  small  non-recurring  problems, 
particularly  in  time-sharing  environments,  and  for  the  casual 
programmer  when  ease  of  learning  and  use  are  most  important. 

FIPS  PUB  69.  FORTRAN,  J.  C.  Boudreaux,  NBS  Liaison,  Nat. 
Bur.  Stand  (U.S.).  Fed.  Info.  Process.  Stand  Publ.  (FIPS  PUB) 

69,  4  pages  (Sept.  1980). 

Key  words:  data  processing;  Federal  Information  Process- 
ing Standard;  FORTRAN;  numeric  methods;  programming 
language;  scientific  computing  engineering;  software;  stand- 
ards. 

This  FIPS  PUB  announces  the  adoption  of  the  American 
National  Standard  for  FORTRAN  as  a  Federal  Standard.  The 
standard  defines  the  syntax  of  the  FORTRAN  programming 
language  and  the  semantics  for  its  interpretation.  It  is  to  be  used 
by  implementors  and  other  computer  professionals  as  the  au- 
thoritative reference  for  developing  FORTRAN  language  pro- 
cessors. FORTRAN  is  recommended  for  the  solution  of  nu- 
meric, scientific,  or  engineering  problems. 

FIPS  PUB  70.  Representation  of  geographic  point  locations  for 
information  interchange,  J.  Walkowicz,  Standards  Coordina- 
tor, Nat.  Bur.  Stand.  (U.S.),  Fed.  Info.  Process.  Stand.  Publ. 
(FIPS  PUB)  70.  17  pages  (Oct.  1980). 

Key  words:  coordinate  system;  elevation;  Federal  Informa- 
tion Processing  Standard;  geographic  point  location;  lati- 
tude; Latitude  and  Longitude;  longitude;  mapping;  State 
Plane  Coordinate  System;  surveying;  Universal  Transverse 
Mercator  (UTM). 

This  standard  specifies  a  uniform  format  for  representing  geo- 
graphic point  location  data  in  digital  form  for  purposes  of  infor- 
mation interchange  among  data  systems.  The  standard  applies 
only  to  the  three  coordinate  systems  most  widely  used  in  the 
United  States  to  define  the  position  of  a  point  that  may  be  on, 
above,  or  below  the  earth's  surface.  These  systems  include: 
Latitude  and  Longitude,  Universal  Transverse  Mercator 
(UTM),  and  State  Plane  Coordinate  Systems;  all  three  are  math- 
ematically interconvertible  and  are  officially  recognized  by 
many  mapping  and  surveying  agencies  of  the  Federal  and  state 
governments. 


FIPS  PUB  71.  Advanced  data  communication  control  procedures 
(ADCCF),  Nat.  Bur  Stand.  (U.S.).  Fed  Info.  Process.  Stand. 
Publ.  (FIPS  PUB)  71.  4  pages  (May  1980). 

Key  words:  advanced  data  communication  control  proce- 
dures; ANSI  X3.66;  bit-oriented;  code  independence;  data; 
data  link  control  procedures;  data  transparency;  interopera- 
bility; teleprocessing;  transmission. 

This  FIPS  PUB  announces  the  adoption,  with  three  excep- 
tions, of  the  American  National  Standard  X3.66-1979,  Advanced 
Data  Communication  Control  Procedures  (ADCCP).  This 
standard  defines  the  data  link  control  procedures  to  be  used  by 
automatic  data  processing  (ADP)  equipment  and  services  em- 
ploying bit-oriented  synchronous  data  communications  links. 
The  procedures  provide:  transfer  of  information  across  a  data 
link;  minimal  exposure  to  errors  and  to  the  loss  or  duplication  of 
information;  control  functions  relating  to  beginning,  suspending, 
and  terminating  the  flow  of  information  across  a  link;  and  oper- 
ation on  any  type  of  synchronous  data  transmission  facility. 

FIPS  PUB  72.  Guidelines  for  the  measurement  of  remote  batch 
computer  service,  T.  E.  Bell  and  M.  D.  Abrams,  Nat.  Bur. 
Stand  (US).  Fed  Info.  Process.  Stand  Publ.  (FIPS  PUB)  72. 
26  pages  (May  1980). 

Key  words:  analysis;  computer;  evaluation;  Federal  Infor- 
mation Processing  Standards  Publication;  measurement; 
performance;  remote  batch;  selection;  service. 

These  guidelines  are  primarily  directed  to  people  who  operate 
or  consume  remote  batch  computer  service. 

The  evaluation  of  Remote  Batch  [Computer]  Service  (RBS)  is 
dependent  on  several  factors,  including  the  nature  of  the  service 
provided,  the  RBS  equipment  and  its  staffing,  the  criteria  and 
metrics  which  are  deemed  applicable,  and  the  measurement 
methodology.  These  guidelines  present  these  factors  in  a  unify- 
ing context  which  should  introduce  increased  orderliness  into 
management  and  selection  of  RBS. 

FIPS  PUB  73.  Guidelines  for  security  of  computer  applications, 

Nat.  Bur  Stand.  (U.S.).  Fed.  Info.  Process.  Stand  Publ  (FIPS 
PUB)  73.  55  pages  (June  1980). 

Key  words:  ADP  availability;  ADP  security;  application 
system  security;  computer  applications;  computer  reliability; 
computer  security;  data  confidentiality;  data  integrity;  data 
security;  Federal  Information  Processing  Standards  Publica- 
tion; security  controls;  system  life  cycle;  system  security. 

Security  decisions  should  be  an  integral  part  of  the  entire 
planning,  development,  and  operation  of  a  computer  application. 
This  guideline  describes  the  technical  and  managerial  decisions 
that  should  be  made  in  order  to  assure  that  adequate  controls 
are  included  in  new  and  existing  computer  applications  to  pro- 
tect them  from  natural  and  human-made  hazards  and  to  assure 
that  critical  functions  are  performed  correctly  and  with  no 
harmful  side  effects.  The  multifaceted  nature  of  computer  secu- 
rity is  described,  and  differences  in  security  objectives,  sensitiv- 
ity levels,  and  vulnerabilities  that  must  be  considered  are  identi- 
fied. Fundamental  security  controls  such  as  data  validation,  user 
identity  verification,  authorization,  journalling,  variance  detec- 
tion, and  encryption  are  discussed  as  well  as  security-related 
decisions  that  should  be  made  at  each  stage  in  the  life  cycle  of  a 
computer  application.  These  include  questions  about  security 
feasibility  and  risk  assessment  that  should  be  asked  during  initial 
planning,  decisions  that  should  be  made  during  the  design,  pro- 
gramming and  testing  phases,  controls  that  should  be  enforced 
during  the  development  process,  and  security  provisions  that 
should  be  enforced  during  the  day-to-day  operation  of  the 
system. 

FIPS  PUB  76.  Guideline  for  planning  and  using  a  data  dictionary 
system,  Nat.  Bur  Stand.  (U.S.).  Fed.  Info.  Process.  Stand.  Publ 
(FIPS  PUB)  76.  15  pages  (Aug.  1980). 
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Key  words:  computer  program;  database;  database  manage- 
ment system;  data  dictionary  system;  data  inventory;  data 
management;  data  standards;  documentation;  Federal  Infor- 
mation Processing  Standards  Publication;  software. 

This  guideline  provides  assistance  to  Federal  ADP  Manage- 
ment and  technical  staff  in  planning  and  using  Data  Dictionary 
Systems  (DDS's).  A  DDS  is  a  computer  software  system  that  is 
used  to  assist  in  organization-wide  data  management,  without 
restriction  to  computer  data.  This  document  describes  the  capa- 
bilities of  a  DDS;  addresses  selection  considerations;  provides 
guidance  for  preimplementation  planning,  including  such  man- 
agement issues  as  DDS  policies  and  budgeting,  data  standardiza- 
tion and  control,  and  coordination  of  the  DDS  contents.  The 
document  also  presents  initiation  and  operation  considerations 
for  using  a  DDS. 

FIPS  PUB  77.  Guideline  for  planning  and  management  of  data- 
base applications,  Nat.  Bur.  Stand.  (U.S.),  Fed.  Info.  Process. 
Stand  Publ.  (FIPS  PUB)  77.  50  pages  (Sept.  1980). 

Key  words:  computer  applications;  computer  programs; 
data  administration;  database  management;  database  stand- 
ards; data  processing;  data  resource  management;  Federal 
Information  Processing  Standards  Publication;  file  process- 
ing; software;  software  selection. 

The  Federal  Government  uses  computers  principally  to  proc- 
ess and  maintain  large  collections  of  data,  often  called  databases. 
Databases  may  be  separate  files  on  personnel,  property,  finances, 
etc.,  or  they  may  be  integrated  collections  of  all  such  informa- 
tion for  a  bureau,  agency,  project,  or  Federal  program.  Data- 
base users  and  system  administrators  face  difficult  tasks  and 
choices  in  effectively  applying  available  software  technology  to 
their  particular  agency  needs.  They  often  choose  a  general  pur- 
pose database  management  system  (DBMS)  as  the  primary  soft- 
ware that  will  enhance  application  services  and  improve  overall 
economy.  But  DBMS  usage  has  special  risks  because  of  the 
technical  complexity  of  these  software  packages  and  the  scarci- 
ty of  skilled  support  personnel,  among  other  factors.  This 
Guideline  is  a  technical  primer  for  Federal  managers  and  appli- 
cations analysts,  to  advise  them  of  alternative  software  capabili- 
ties and  recommended  development  practices  for  database  appli- 
cations. Specific  guidelines  address  applications  planning  and 
management,  and  software  selection. 

FIPS  PUB  79.  Magnetic  tape  labels  and  file  structure  for  infor- 
mation interchange,  J.  Collica,  Standards  Coordinator,  Nat. 
Bur.  Stand  (U.S.),  Fed  Info.  Process.  Stand  Publ.  (FIPS  PUB) 
79,  9  pages  (Oct.  1980). 

Key  words:  data  interchange;  Federal  Information  Process- 
ing Standards  Publication;  file  structure;  magnetic  tapes; 
tape  labels. 

This  publication  announces  the  adoption  of  X3. 27-1978, 
American  National  Standard  Magnetic  Tape  Labels  and  File 
Structure  for  Information  Interchange,  as  a  Federal  Standard. 
This  standard  establishes  four  levels  of  labeling,  label  formats, 
blocking  structure,  and  tape-mark  relationships  on  magnetically 
recorded  tapes  (volumes)  so  that  these  volumes  can  be  used  for 
information  interchange. 

This  standard  contains  specifications  for  processing  volumes 
that  correspond  to  a  level  of  this  standard  to  ensure  proper 
treatment  and  understanding  of  these  volumes  and  their  contents 
in  information  interchange.  The  implementation  of  these  proc- 
essing specifications  is  called  the  system.  A  system  exists  for 
each  level. 


5.11  VOLUNTARY  PRODUCT  STANDARDS 


Developed  under  procedures  published  by  the  Department  of 
Commerce  in  Part  10,  Title  15,  of  the  Code  of  Federal  Regula- 
tions. The  purpose  of  the  standards  is  to  establish  nationally 
recognized  requirements  for  products,  and  to  provide  all  con- 
cerned interests  with  a  basis  for  common  understanding  of  the 
characteristics  of  the  products.  The  National  Bureau  of  Stand- 
ards administers  the  Voluntary  Product  Standards  program  as  a 
supplement  to  the  activities  of  the  private  sector  standardizing 
organizations. 

No  publications  issued  in  this  period. 
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5.12  TECHNICAL  NOTES 


Studies  or  reports  which  are  complete  in  themselves  but  re- 
strictive in  their  treatment  of  a  subject.  Analogous  to  mono- 
graphs but  not  so  comprehensive  in  scope  or  definitive  in  treat- 
ment of  the  subject  area.  Often  serve  as  a  vehicle  for  final 
reports  of  work  performed  at  NBS  under  the  sponsorship  of 
other  Government  agencies. 

TN1017.  Characterization  of  electrically  small  radiating  sources 
by  tests  inside  a  transmission  line  cell,  I.  Sreenivasia,  D.  C. 
Chang,  and  M.  T.  Ma,  Nat.  Bur.  Stand.  (U.S.),  Tech.  Note 
1017,  68  pages  (Feb.  1980)  SN003-003-02 157-1. 

Key  words:  electrical  dipole;  electrically  small  radiators; 
magnetic  dipole;  TEM  cell. 

An  electrically  small  radiating  source  of  arbitrary  nature  may 
be  modeled  by  an  equivalent  dipole  system  consisting  of  three 
orthogonal  electric  dipoles  and  three  orthogonal  magnetic  di- 
poles,  each  excited  with  arbitrary  phase.  An  experimental  proce- 
dure for  determining  the  emission  characteristics  of  such  an 
equivalent  dipole  system  by  tests  inside  a  single-mode  transmis- 
sion line  cell  is  described  in  'this  report,  followed  by  some 
experimental  results. 

TN1018.  An  assessment  of  the  backscatter  technique  as  a  means 
for  estimating  loss  in  optical  waveguides,  B.  L.  Danielson,  Nat. 
Bur.  Stand.  (U.S.).  Tech.  Note  1018,  88  pages  (Feb.  1980) 
SN0O3-0O3-02 160-1. 

Key  words:  backscattering;  fiber  attenuation;  fiber  loss; 
fiber  scattering;  optical  time  domain  reflectometry;  Ray- 
leigh  scattering. 

This  technical  note  addresses  some  of  the  problems  associated 
with  determining  the  accuracy  of  the  backscatter  technique  as  it 
is  applied  to  the  estimation  of  attenuation  in  optical  waveguides. 
The  basic  theoretical  assumptions  involved  in  optical  time 
domain  reflectometry  are  reviewed;  the  effect  on  calculated  loss 
values  resulting  from  a  departure  from  these  assumptions  is  then 
examined.  The  approach  taken  is  to  employ  computer  modeling 
of  the  various  scattering  and  other  loss  mechanisms  using  the 
bulk  material  properties  of  optical  fibers.  Computer  responses 
permit  a  numerical  comparison  between  the  direct  (insertion) 
method  of  measuring  attenuation  and  several  methods  of  esti- 
mating attenuation  from  analysis  of  backscatter  data.  Numerous 
examples  are  given  of  physical  effects  which  can  produce  dis- 
crepancies in  attenuation  values  calculated  from  backscatter  sig- 
nals. Also,  some  experimental  comparisons  are  made  between 
backscatter-derived  and  directly  measured  attenuation  values  in 
step  and  graded-index  optical  waveguides.  Finally,  the  condi- 
tions necessary  for  good  agreement  between  the  direct  and 
backscatter  methods  are  discussed  and  suggestions  for  minimiz- 
ing these  errors  are  made. 

TN1019.  Measurement  of  optical  fiber  bandwidth  in  the  time 
domain,  D.  L.  Franzen  and  G.  W.  Day,  Nat.  Bur.  Stand. 
(US),  Tech.  Note  1019,  11  pages  (Feb.  1980)  SN003-003- 
02161-0. 

Key  words:  bandwidth;  laser  diodes;  material  dispersion; 
mode  scramblers;  optical  detectors;  optical  fibers;  transfer 
function. 

A  system  is  described  for  determining  optical  fiber  bandwidth 
from  time  domain  information.  A  measurement  gives  the  optical 
fiber  transfer  function  (or  frequency  response)  relating  the 
output  waveform  to  the  input.  An  analysis  is  given  of  the 
variables  affecting  the  measurement.  This  includes  a  discussion 


of  such  input  related  topics  as  launching  conditions,  mode 
scramblers,  and  laser  diode  sources;  output  related  topics  in- 
clude a  discussion  of  optical  detectors.  Laser  diodes  are  evaluat- 
ed with  respect  to  short  pulse  performance,  near  field  emission, 
material  dispersion  limits,  and  other  spectral  behavior  like  chirp- 
ing; detectors  are  evaluated  with  respect  to  time  response,  lin- 
earity, and  uniformity.  Overall  system  architecture,  precision, 
and  dynamic  range  are  discussed.  A  number  of  bandwidth  relat- 
ed topics  are  briefly  presented  and  typical  experimental  results 
given.  This  includes  examples  of:  mode  mixing  via  microbend- 
ing,  profile  compensation,  profile  dispersion,  intramodal  broad- 
ening, materials  dispersion  constants,  relative  magnitude-phase 
behavior,  and  Gaussian  predictions  of  frequency  response. 

TN1020.  Calculation  of  fluorescent  efficiency  from  experimental 
data  by  the  Huygens  principle,  Y.  Beers,  Nat.  Bur.  Stand. 
(U.S.),  Tech.  Note  1020,  36  pages  (May  1980)  SN003-003- 
02199-7. 

Key  words:  absolute  fluorescent  efficiency;  characteristic 
wave  impedance;  Huygens  principle;  index  of  refraction; 
optical  loss  constants. 

This  paper  concerns  the  situation  of  a  fluorescent  semicon- 
ducting layer  deposited  upon  a  substrate.  It  is  desired  to  com- 
pute the  number  of  quanta  of  fluorescent  radiation  per  quantum 
absorbed  of  the  pump  radiation.  The  principal  topic  which  is 
discussed  is  the  theory  of  the  Huygens  principle  method  which 
gives  the  intensity  of  the  emitted  light  in  terms  of  the  power  of 
an  array  of  point  sources  in  the  semiconductor.  The  method 
used  is  a  direct  application  of  Huygens  principle  to  the  individu- 
al waves  that  are  multiply  reflected  by  the  boundary  surfaces. 
The  results  are  given  in  terms  of  the  constants  of  the  materials, 
the  dimensions,  and  three  quantum  numbers:  (1)  P,  the  number 
of  two-way  trips  in  the  semiconductor;  (2)  Q,  the  number  of 
round  trips  in  the  substrate;  and  (3)  S,  the  number  of  two-way 
penetrations  of  the  boundary  between  them.  Because  of  approxi- 
mations used,  the  method  is  mainly  useful  for  radiation  emerg- 
ing nearly  normal  to  the  surfaces.  For  light  within  10°  to  the 
normal  the  errors  are  not  more  than  a  few  percent.  The  Huy- 
gens principle  method  is  also  developed  for  use  with  planar 
external  sources,  and  this  method  is  compared  with  the  imped- 
ance methods.  The  calculations  made  with  external  sources  are 
needed  for  determining  the  non-fluorescent  optical  constants  of 
the  materials. 

TNI 021.  Fourier  transformation  of  the  nonlinear  VOR  model  to 
approximate  linear  form,  D.  F.  Vecchia,  Nat.  Bur.  Stand. 
(U.S.),  Tech.  Note  1021,  32  pages  (June  1980)  SN003-003- 
02232-2. 

Key  words:  Fourier  coefficients;  linear  model;  nonlinear 
model;  phase  spectrum  transformation;  spectrum;  VOR  air- 
craft navigation  system;  white  noise. 

This  technical  note  describes  a  method  for  transforming  a 
particular  nonlinear  regression  model  to  a  form  which  is  ap- 
proximately linear  in  the  unknown  parameters.  The  technique 
involves  computation  of  the  Fourier  coefficients  for  a  set  of 
sample  data  and  uses  phase  variables  to  estimate  the  parameters. 
The  phase  spectrum  transformation  is  employed  to  obtain  bear- 
ing angle  estimates  for  a  model  associated  with  the  Very-High- 
Frequency  Omni-Directional  Range  (VOR)  aircraft  navigation 
system.  The  transformation  provides  a  model  linear  in  relevant 
phase  parameters.  Thus,  estimation  of  VOR  bearing  angle  uti- 
lizes existing  statistical  theory.  Finally,  it  is  shown  that  certain 
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generalizations  of  the  VOR  model  also  are  reduced  to  approxi- 
mate linear  form  by  the  phase  spectrum  transformation. 

TNI 022.  Sunspot  cycle  simulation  using  a  narrowband  Gaussian 
process,  J.  A.  Barnes,  H.  H.  Sargent  III,  and  P.  V.  Tryon, 
Nat.  Bur.  Stand.  (U.S.),  Tech.  Note  1022,  24  pages  (Sept.  1980) 
SN003-0O3-02255-1. 

Key  words:  ARMA  models;  forecasts;  Maunder  minimum, 
models;  simulation;  statistics;  sunspots. 

The  square  of  a  narrowband  Gaussian  process  is  used  to 
simulate  sunspot  cycles  at  computer  speeds.  The  method  is 
appealing  because:  (i)  the  model  is  extremely  simple  yet  its 
physical  basis,  a  simple  resonance,  is  a  widely  occurring  natural 
phenomenon,  and  (ii)  the  model  recreates  practically  all  of  the 
features  of  the  observed  sunspot  record.  In  particular,  secular 
cycles  and  recurring  extensive  minima  are  characteristic  of  nar- 
rowband Gaussian  processes.  Additionally,  the  model  lends 
itself  to  limited  prediction  of  sunspot  cycles. 

TN1023.  A  system  for  measuring  the  characteristics  of  high  peak 
power  detectors  of  pulsed  CO2  radiation,  P.  A.  Simpson,  Nat. 
Bur.  Stand.  (U.S.).  Tech.  Note  1023,  44  pages  (Sept.  1980) 
SN003-003-02256-0. 

Key  words:  beam  diameter;  insertion  loss;  optical  detectors; 
photon  drag  detector;  pyroelectric  detector;  responsivity; 
single  longitudinal  mode  pulse;  TEA  laser. 

A  system  is  described  for  determining  the  responsivity  of 
detectors  for  high  peak  power  CO2  laser  pulses.  The  insertion 
loss  of  feed-through  detectors  can  also  be  measured.  The  basic 
approach  involves  a  measurement  of  the  excitation  energy  and 
detector  output  waveform,  and  is  applicable  only  for  pulse  am- 
plitudes where  the  detector  output  voltage  is  a  linear  function  of 
the  optical  power.  However,  a  method  is  described  for  extend- 
ing measurements  to  power  levels  where  the  responsivity  be- 
comes nonlinear.  The  time  response  of  the  detectors  is  checked 
using  short  duration  (10  ns)  rectangular  pulses  to  simulate  an 
impulse.  A  method  for  measuring  beam  diameter  is  also  detailed. 
An  error  analysis  of  the  system  is  given. 

TNI 024.  Evaluation  of  three-terminal  and  four-terminal  pair  ca- 
pacitors at  high  frequencies,  R.  N.  Jones,  Nat.  Bur.Stand. 
(US),  Tech.  Note  1024.  20  pages  (Sept.  1980)  SN003-003- 
02242-0. 

Key  words:  calibration;  capacitance;  four-terminal  pair  ca- 
pacitance; immittance  standards;  inductance;  residual  series 
inductance;  resonance  techniques;  three-terminal  capaci- 
tance. 

The  low  frequency  (1  kHz)  capacitance  values  of  three-termi- 
nal and  four-terminal  pair  air  dielectric  capacitors  can  be  ex- 
trapolated to  higher  frequencies  if  the  residual  series  inductance 
is  known.  A  resonance  method  for  evaluating  the  residual  series 
inductance  of  these  capacitor  types,  together  with  the  extrapola- 
tion procedure,  is  described.  For  the  region  where  the  product 
of  capacitance  in  farads  and  frequency  in  hertz  is  10~^  or  less, 
uncertainties  of  one  percent  or  less  may  be  obtained. 

TN1025.  Interactive  Fortran  IV  computer  programs  for  the  ther- 
modynamic and  transport  properties  of  selected  cryogens  (fluids 
pack),  R.  D.  McCarty,  Nat.  Bur  Stand.  (U.S.),  Tech.  Note 
1025,  112  pages  (Oct.  1980)  SN003-003-02266-7, 

Key  words:  argon;  computer  programs;  density;  enthalpy; 
entropy;  equation  of  state;  heat  capacity  at  constant  pres- 
sure; heat  capacity  at  constant  volume;  helium;  hydrogen; 
methane;  neon;  nitrogen;  oxygen;  thermal  conductivity;  ve- 
locity of  sound;  viscosity. 

The  thermodynamic  and  transport  properties  of  selected  cryo- 
gens have  been  programmed  into  a  series  of  computer  routines. 
Input  variables  are  any  two  of  P,  p  or  T  in  the  single  phase 


regions  and  either  P  or  T  for  the  saturated  liquid  or  vapor  state. 
The  output  is  pressure,  density,  temperature,  entropy,  enthalpy 
for  all  of  the  fluids  and  in  most  cases  specific  heat  capacity  and 
speed  of  sound.  Viscosity  and  thermal  conductivity  are  also 
given  for  most  of  the  fluids.  The  programs  are  designed  for 
access  by  remote  terminal;  however,  they  have  been  written  in 
a  modular  form  to  allow  the  user  to  select  either  specific  fluids 
or  specific  properties  for  particular  needs. 

The  program  includes  properties  for  hydrogen,  helium,  neon, 
nitrogen,  oxygen,  argon,  and  methane.  The  programs  include 
properties  for  gaseous  and  liquid  states  usually  from  the  triple 
point  to  some  upper  limit  of  pressure  and  temperature  which 
varies  from  fluid  to  fluid.  Computer  listings  of  the  FORTRAN 
IV  codings  are  presented.  Copies  of  the  programs  may  be  ob- 
tained from  either  the  Thermophysical  Properties  Division  of 
the  National  Bureau  of  Standards  at  Boulder,  Colorado,  or  from 
Walter  Scott  at  the  NASA-Johnson  Space  Center  in  Houston, 
Texas. 

TN1029.  The  thermodynamic  properties  of  helium  II  from  0  K  to 
the  lambda  transitions,  R.  D.  McCarty,  Nat.  Bur.  Stand. 
(U.S),  Tech.  Note  1029,  64  pages  (Dec.  1980)  SN003-003- 
02280-2. 

Key  words:  computer  program;  deviation  plots;  equation  of 
state;  helium  II;  mathematical  model;  superfluid;  thermody- 
namic properties. 

The  equation  of  state  of  He-II  is  modeled  by  an  equation  of 
state  explicit  in  pressure  as  a  function  of  density  and  tempera- 
ture. The  equation  of  state  is  divided  into  three  regions  of 
temperature  0  to  .8  K;  .8  to  1.2  K  and  1.2  to  the  lambda 
temperature  for  which  similar  functional  forms  are  used  with 
different  adjustable  parameters.  The  combined  functions  are 
valid  over  the  entire  PT  range  of  the  superfluid  and  may  be 
used  for  all  classical  thermodynamic  properties.  Comparisons 
between  calculated  and  experimental  data  are  presented.  A  com- 
puter program  for  calculation  of  thermodynamic  properties 
(PVT,  isochoric  heat  capacity,  isobaric  heat  capacity,  internal 
energy,  enthalpy,  entropy,  and  velocity  of  sound)  is  included. 

TNI  112.  User  evaluation  of  crystal  data  products  and  services: 
Questionnaire  analysis  and  impact,  J.  K.  Stalick,  A.  D.  Migh- 
ell,  and  R.  J.  Boreni,  Nat.  Bur  Stand.  (U.S.),  Tech.  Note  1112, 
42  pages  (June  1980)  SN003-003-02201-2. 

Key  words:  computer  dissemination;  crystal  data;  identifica- 
tion; materials  analysis;  materials  design;  NBS  crystal  data 
center;  user  evaluation. 

A  survey  was  made  of  the  needs  of  the  users  of  Crystal  Data 
Determinative  Tables  and  related  products  and  services  of  the 
NBS  Crystal  Data  Center.  The  results  indicate  a  high  frequency 
of  use  of  Crystal  Data,  with  particular  application  to  materials 
analysis  and  design.  The  survey  suggests  a  need  for  the  develop- 
ment of  a  rapid  and  inexpensive  method  of  unit-cell  determina- 
tion as  well  as  education  of  the  scientific  community  in  the  use 
of  the  single-crystal  method  for  identification  of  unknown  mate- 
rials. More  complete  coverage  and  consolidation  of  entries  are 
also  suggested.  The  necessity  for  computer-based  methods  of 
data  base  dissemination  is  indicated,  with  particular  importance 
for  research  applications. 

TNI  113-1.  Highway  noise  criteria  study:  Traffic  noise  data  base, 
D.  R.  Flynn,  C.  R.  Voorhees,  and  S.  L.  Yaniv,  Nat.  Bur 
Stand.  (U.S.),  Tech.  Note  1113-1,  381  pages  (Apr.  1980) 
SN0O3-OO3-02169-5. 

Key  words:  acoustics;  environmental  pollution;  highway 
noise;  motor  vehicle  noise;  noise;  noise  control;  sound;  traf- 
fic noise;  transportation  noise. 

This  report  documents  a  traffic  noise  data  base  that  was 
obtained  as  part  of  a  large  research  program  developed  to 
identify  and  quantify  the  important  physical  parameters  which 
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affect  human  response  to  time-varying  traffic  noise  and  to  inves- 
tigate various  procedures  for  rating  such  noise  so  as  to  enable 
reliable  predictions  of  subjective  response  to  the  noise.  Fifteen- 
minute  recordings  of  actual  traffic  noise  were  made  at  four 
microphone  positions  (7.5,  15,  30,  and  60  m  from  the  centerline 
of  the  near  lane)  at  several  times  of  the  day  at  each  of  seven 
sites,  five  representing  nominally  constant-speed  traffic  and  two 
representing  stop-and-go  intersection  traffic.  The  107  recordings 
that  resulted  were  subjected  to  extensive  analysis.  The  analysis 
procedures  are  described  and  tables  and  graphs  are  included 
which  document,  for  each  recording,  the  1/3-octave  band  spec- 
tra and  numerous  noise  descriptors  computed  from  the  time- 
histories  of  the  A-weighted  sound  level.  As  a  separate  part  of 
this  study,  recordings  also  were  made  of  the  noise  from  single- 
vehicle  passbys  and  from  simulated  traffic  consisting  of  con- 
trolled drive-bys  of  up  to  ten  vehicles.  These  recordings  also 
were  extensively  analyzed  and  the  results  of  these  analyses  are 
given. 

TNI  113-2.  Highway  noise  criteria  study:  Outdoor/indoor  noise 
isolation,  P.  R.  Donavan,  D.  R.  Flynn,  and  S.  L.  Yaniv,  Nat. 
Bur.  Stand.  (U.S.).  Tech.  Note  1113-2.  180  pages  (Aug.  1980) 
SNOO3-0O3-O2235-7. 

Key  words:  acoustics;  building  acoustics;  environmental 
pollution;  noise  control;  noise  isolation;  sound. 

This  report  documents  a  series  of  measurements  of  the  out- 
door-to-indoor noise  isolation  provided  by  nine  houses  in  the 
Washington,  DC,  area.  These  measurements  were  carried  out  as 
part  of  a  large  research  program  developed  to  identify  and 
quantify  the  important  physical  parameters  which  affect  human 
response  to  time-varying  traffic  noise  and  to  investigate  various 
procedures  for  rating  such  noise  so  as  to  enable  reliable  predic- 
tions of  subjective  response  to  the  noise.  While  a  small  truck 
was  driven  past  each  test  house,  simultaneous  recordings  were 
made  of  the  sound  level  at  three  outdoor  microphones  and  at 
four  indoor  microphones  (three  of  which  were  positioned  at 
representative  listener  positions).  These  recordings  were  ana- 
lyzed to  yield  one-third  octave  band  sound  levels  as  functions  of 
time  and  from  these  levels  outdoor-to-indoor  level  differences 
were  computed.  Analyses  are  given  of  the  influence  of  different 
experimental  variables.  It  is  found  that  microphone  placement, 
both  indoors  and  outdoors,  is  the  major  source  of  measurement 
uncertainty.  The  data  from  this  study  are  in  good  agreement 
with  sound  isolation  data  reported  in  the  literature  for  houses  in 
colder  climates. 

TNI  114.  Prospects  for  an  OSHA/ETIP  project  to  facilitate  tech- 
nological innovation,  M.  A.  Mulkey  and  R.  G.  Weiss,  Nat. 
Bur.  Stand.  (U.S.).  Tech.  Note  1114,  49  pages  (May  1980) 
SNOO3-0O3-O2171-7. 

Key  words:  administrative  experimentation;  evaluability  as- 
sessment; evaluation;  Experimental  Technology  Incentives 
Program;  experimental  variance;  Occupational  Safety  and 
Health  Administration;  regulatory  experimentation;  regula- 
tory policy;  standards;  technological  innovation. 

This  document  describes  the  results  of  research  performed  to 
identify  and  screen  candidate  interventions  for  administrative 
experimentation  with  the  Occupational  Safety  and  Health  Ad- 
ministration (OSHA)  of  the  Department  of  Labor.  It  is  one 
product  of  the  Regulatory  Processes  and  Effects  Project  of  the 
Center  for  Field  Methods  (ETIP).  The  broader  project,  de- 
scribed elsewhere,  is  analyzing  the  effects  of  changes  in  regula- 
tory processes  on  industrial  innovation.  The  report  presents 
preliminary  conclusions  regarding  the  appropriateness  of  experi- 
mental variances  as  a  possible  means  of  facilitating  the  introduc- 
tion of  new  technology  by  industry. 

The  first  two  chapters  provide  an  introduction  and  a  brief 
history  of  ETIP/OSHA  work.  Chapter  III  describes:  the  basic 
logic  of  expanding  the  use  of  OSHA's  experimental  variance 


authority  to  facilitate  innovation;  types  of  variances;  the  vari- 
ance application  and  review  processes;  and  limitations  on  the 
use  of  experimental  variances  to  facilitate  innovation.  Chapter 
IV  describes  alternative  OSHA  policy  change  processes.  The 
fifth  chapter  discusses  OSHA's  role  in  the  equipment  market, 
and  Chapter  VI  describes  possible  future  work.  It  is  recom- 
mended that  future  work,  if  any,  not  focus  exclusively  on  var- 
iances but  rather  explore  the  full  range  of  OSHA  policies  for 
updating  standards  and  enforcement  policies  relative  to  new 
technology. 

TNI  1 15.  A  report  on  the  relevance  of  the  Second  Law  of  Thermo- 
dynamics to  energy  conservation,  D.  Didion,  D.  Garvin,  and  J. 
Snell,  Nat.  Bur.  Stand.  (U.S.),  Tech.  Note  1115,  51  pages  (Aug. 
1980)  SNOO3-OO3-02231-4. 

Key  words:  availability  analysis;  energy;  energy  conserva- 
tion; process  efficiency;  Second  Law  of  Thermodynamics; 
system  efficiency. 

This  is  a  study  of  the  relevance  to  Federal  energy  conserva- 
tion programs  of  the  use  of  the  concept  of  energy  efficiency  as 
being  the  ratio  of  the  minimum  available  work  necessary  for 
accomplishing  a  given  task  to  the  available  work  in  the  actual 
fuel  used  to  accomplish  this  task.  Included  within  the  study  is  a 
review  of  selected  elements  of  thermodynamics  and  efficiency 
concepts,  and  identification  of  the  technology  pertinent  to 
energy  conservation  programs.  The  study  examines  the  potential 
benefits,  if  any,  that  would  accrue  from  the  application  of 
Second  Law  of  Thermodynamics  principles  to  these  technol- 
ogies. Results  indicate  the  positive  value  of  the  Second  Law 
analytical  techniques  in  the  planning  and  design  stages  of  system 
development,  and  the  rather  limited  value  of  its  use  during  the 
performance  monitoring  stage.  Needs  for  advancing  the  accept- 
ance and  use  of  the  Second  Law  analytical  techniques  are  iden- 
tified. 

TNI  116.  SHIELDOSE:  A  computer  code  for  space-shielding  ra- 
diation dose  calculations,  S.  Seltzer,  Nat.  Bur  Stand.  (U.S.). 
Tech.  Note  1116.  72  pages  (May  1980)  SN003-003-02 172-5. 

Key  words:  computer  code;  depth-dose  data;  electron 
bremsstrahlung;  electrons;  protons;  space  shielding. 

A  computer  code,  SHIELDOSE,  has  been  developed  for  the 
calculation  of  absorbed  dose  as  a  function  of  depth  in  aluminum 
shielding  material  of  spacecraft,  given  the  electron  and  proton 
fiuences  encountered  in  orbit.  Absorbed  dose,  for  small  volumes 
of  the  detector  materials  Al,  H2O,  Si,  and  Si02,  is  evaluated  in 
three  geometries:  (1)  in  a  semi-infinite  plane  medium,  (2)  at  the 
transmission  surface  of  a  finite-thickness  slab,  and  (3)  at  the 
center  of  a  solid  sphere.  Use  of  the  code  is  described,  and  an 
extensive  set  of  monoenergetic  depth-dose  data  for  the  various 
detector  materials  and  geometries  is  tabulated. 

TNI  117.  NBS  Reactor:  Summary  of  activities  July  1978  to  June 
1979,  F.  J.  Shorten,  Ed.,  Nat.  Bur  Stand  (U.S.).  Tech.  Note 
1117,  236  pages  (Apr.  1980)  SN003-003-02 170-9. 

Key  words:  activation  analysis;  crystal  structure;  diffrac- 
tion; isotopes;  molecular  dynamics;  neutron;  neutron  radiog- 
raphy; nondestructive  evaluation;  nuclear  reactor;  radiation. 

This  report  summarizes  all  those  programs  which  depend  on 
the  NBS  reactor.  It  covers  the  period  from  July  1978  through 
June  1979.  The  programs  range  from  the  use  of  neutron  beams 
to  study  the  structure  and  dynamics  of  materials  through  nucle- 
ar physics  and  neutron  standards  to  sample  irradiations  for  acti- 
vation analysis,  isotope  production,  radiation  effects  studies, 
neutron  radiography,  and  nondestructive  evaluations. 

TNI  118.  Stone  consolidating  materials — A  status  report,  J.  R. 

Clifton,  Nat.  Bur  Stand.  (U.S.),  Tech.  Note  1118.  52  pages 
(May  1980)  SN003-003-02 1 9 1  - 1 . 
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Key  words:  conservation;  consolidating  materials;  deterio- 
ration of  stone;  preservation;  stone;  stone  consolidation. 

Information  on  types  of  stone  consolidating  materials,  their 
performances,  and  uses  are  critically  reviewed.  Processes  re- 
sponsible for  the  deterioration  of  stone  and  criteria  for  selecting 
stone  consolidants  are  also  reviewed.  The  main  function  of 
stone  consolidants  is  to  reestablish  the  cohesion  between  parti- 
cles of  deteriorated  stone.  In  addition,  a  good  consolidant 
should  meet  performance  requirements  concerning  durability, 
depth  of  penetration,  effect  on  stone  porosity,  effect  on  moisture 
transfer,  compatibility  with  stone,  and  effect  on  appearance. 

Stone  consolidants  can  be  divided  into  four  main  groups, 
according  to  their  chemistry.  These  groups  are  inorganic  mate- 
rials, alkoxysilanes,  synthetic  organic  polymers,  and  waxes. 
Epoxies,  acrylics,  and  alkoxysilanes  are  currently  the  most  com- 
monly used  consolidating  materials.  Certain  waxes  have  been 
found  to  have  excellent  consolidating  abilities.  Waxes,  however, 
tend  to  soften  and  to  accumulate  grime  and  dust.  Inorganic 
materials  and  some  organic  polymers  have  a  tendency  to  form 
shallow,  brittle  layers  near  the  surface  of  stone.  These  treated 
layers  often  separate  from  the  untreated  stone.  Alkoxysilanes 
have  excellent  penetrabilities  and  are  considered  by  some  stone 
conservators  as  the  most  promising  consolidating  materials. 
However,  a  universal  consolidant  does  not  exist  and  many  fac- 
tors must  be  considered  in  selecting  a  consolidant  for  a  specific 
stone  structure. 

TNI  119.  A  thermoluminescence  dosimetry  system  for  use  in  a 
survey  of  high-energy  bremsstrahlung  dosimetry,  M.  Ehrlich 
and  C.  G.  Soares,  Nat.  Bur.  Stand.  (U.S.),  Tech.  Note  1119,  47 
pages  (May  1980)  SN003-003-02 180-6. 

Key  words:  calibration;  dosimetry;  high-energy  bremsstrah- 
lung; operational  characteristics;  radiation  therapy;  recom- 
mendations; selection  of  thermoluminescence  dosimetry 
system;  survey;  thermoluminescence;  United  States. 

This  is  the  final  report  covering  the  work  performed  under  an 
interagency  agreement  between  the  National  Bureau  of  Stand- 
ards and  the  Bureau  of  Radiological  Health  during  the  fiscal 
years  1978  and  1979.  A  thermoluminescence  dosimetry  system 
suited  for  a  survey  of  high-energy  bremsstrahlung  in  U.S.  radi- 
ation-therapy departments  was  selected  and  calibrated.  The  ex- 
periments leading  to  the  choice  of  the  recommended  operational 
characteristics,  including  dosimeter  handling,  annealing  and  rea- 
dout, dosimeter  stability  in  the  contemplated  mode  of  operation, 
dosimeter  response  over  the  photon-energy  range  to  be  covered, 
irradiation  geometry  and  irradiation  level  are  treated  in  detail. 
Results  are  reported  of  a  pilot  study  involving  the  shipment  of  a 
typical  survey  assembly  (a  plastic  phantom  loaded  with  a  set  of 
dosimeters)  for  irradiation  in  one  U.S.  therapy  department  and 
the  overall  uncertainty  of  the  proposed  survey  procedure  is 
discussed. 

TN 1 1 20.  An  approach  to  improved  durability  tests  for  building 
materials  and  components,  G.  Frohnsdorff,  L.  W.  Masters,  and 
J.  W.  Martin,  Nat.  Bur.  Stand.  (U.S).  Tech.  Note  1120,  35 
pages  (July  1980)  SN003-003-02213-6. 

Key  words:  accelerated  aging  tests;  building  components; 
building  materials;  durability;  life  testing;  prediction;  recom- 
mended practice;  reliability  service  life. 

Durability  tests  usually  provide  relative  measures  of  the  time 
building  materials  and  components  will  perform  their  intended 
functions  under  the  expected  service  conditions.  This  is  not 
adequate  to  ensure  the  proper  selection  of  new  building  materi- 
als and  components  because  quantitative  measures  of  long-term 
performance  are  needed.  Although  many  tests  have  been  devel- 
oped to  accelerate  degradation  processes  of  building  materials, 
they  are  seldom  fully  adequate  for  reliably  predicting  long-term 
performance.  In  this  paper,  a  recommended  practice,  ASTM  E 
632-78,  which  provides  a  framework  for  the  development  of 


improved  durability  tests,  is  outlined.  The  application  of  the 
recommended  practice,  which  does  not  specify  an  analysis  pro- 
cedure, is  illustrated  by  examples  from  the  literature  using  both 
deterministic  and  probabilistic  approaches. 

While  probabilistic  concepts  have  not  been  applied  extensive- 
ly to  materials  durability  problems  in  the  construction  industry, 
these  concepts  offer  new  opportunities  for  obtaining  improved 
quantitative  predictions  of  the  service  life  of  building  materials. 

TNI  121.  A  Schottky  diode  bridge  sampling  gate,  A.  G.  Perrey 
and  H.  K.  Schoenwetter,  Nat.  Bur.  Stand.  (U.S.),  Tech.  Note 
1121,  18  pages  (May  1980)  SN003-003-02 197-1. 

Key  words:  diode  bridge  sampling  gates;  diode  bridge 
switches;  diode  clipping  circuits;  diode  shunt  limiters; 
Schottky  diode  bridge;  time  controlled  sampling. 

A  Schottky  diode  bridge  and  associated  gating  and  delay 
circuits  have  been  designed  to  facilitate  the  measurement  of  low 
level  signals  preceded  by  large  signals  without  overdriving  the 
measuring  instrument.  This  measurement  problem  occurs  in  test- 
ing or  evaluating  operational  amplifiers,  digital-to-analog  con- 
verters, sample/hold  amplifiers  and  other  similar  active  circuits. 

TNI  122.  Summary  of  on-line  or  interactive  physico-chemical  nu- 
merical data  systems,  J.  Hilsenrath,  Nat.  Bur.  Stand.  (U.S.), 
Tech.  Note  1122.  24  pages  (Oct.  1980)  SNOO3-0O3-02259-4. 

Key  words:  chemical  data;  data  banks;  data  bases;  data 
networks;  interactive  systems;  numerical  data  bases;  on-line 
data;  physical  data;  spectroscopic  data  systems. 

A  brief  description  is  given  of  51  interactive  physico-chemical 
numerical  data  systems,  most  of  which  are  on-line  on  interna- 
tional computer  networks.  The  systems  are  listed  under  five 
headings:  those  useful  for  identification  of  substances  from  spec- 
troscopic data;  those  providing  thermodynamic  and  transport 
properties  of  pure  components  and  mixtures;  those  which  per- 
form metallurgical  calculations  and  draw  phase  diagrams;  sys- 
tems producing  complete  tables  of  thermodynamic  properties  of 
individual  substances;  and  those  for  chemical  process  simulation, 
optimization,  and  design.  References  to  published  descriptions  of 
the  systems,  where  they  exist,  are  also  given. 

TNI  123.  A  computer  data  base  system  for  indexing  research 
papers,  L.  J.  Kaetzel,  R.  A.  Glass,  and  G.  R.  Smith,  Nat.  Bur. 
Stand  (U.S).  Tech.  Note  1123.  90  pages  (Oct.  1980)  SN003- 
003-02245-4. 

Key  words:  data  base;  information  retrieval;  interactive 
processing. 

The  KGS  data  base  system  allows  the  indexing  and  retrieval 
of  scientific  research  papers  through  the  use  of  a  minicomputer 
system  in  an  interactive  mode.  Criteria  are  entered  .through  the 
user's  computer  terminal  which  produces  subsets  of  the  data 
base  in  a  report  format  as  well  as  statistical  summaries  of  data 
base  elements. 

TNI  125.  Photometry  and  colorimetry  of  retroreflection:  State-of- 
measurement-accuracy  report,  K.  L.  Eckerle,  Nat.  Bur  Stand. 
(U.S),  Tech.  Note  1125.  44  pages  (July  1980)  SN003-003- 
02208-0. 

Key  words:  accuracy;  chromaticity;  coefficient  of  luminous 
intensity;  intercomparisons;  retroreflectance;  retrorefiector; 
specifications;  test  methods. 

A  survey  of  the  literature  on  retroreflection  has  been  con- 
ducted and  information  from  this  survey  necessary  for  the  un- 
derstanding of  the  phenomenon  of  retroreflection  is  summarized. 
Items  included  are  materials,  measurement  geometry,  quantities 
to  be  measured,  instrumentation,  and  methods  of  calibration. 
Recommendations  are  given  to  evaluate  or  to  write  specifica- 
tions by  discussing  important  parameters.  A  partial  list  of  test 
methods  and  specifications  is  presented  in  tabular  form.  Some 
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prior  research  and  intercomparisons  are  summarized  including 
the  results  of  a  previously  unpublished  intercomparison  using 
prismatic  type  retroreflectors.  The  state-of-measurement-accura- 
cy  is  inferred  from  the  information  presented.  A  bibliography  is 
included  for  those  who  would  like  to  obtain  more  details. 

TNI  126.  Problems  used  in  testing  the  efficiency  and  accuracy  of 
the  modified  Gram-Schmidt  least  squares  algorithm,  R.  H. 

Wampler,  Nat.  Bur.  Stand.  (U.S.).  Tech.  Note  1126.  83  pages 
(Aug.  1980)  SN003-003-02221-7. 

Key  words:  algorithms;  curve  fitting;  least  squares;  modi- 
fied Gram-Schmidt;  pseudoinverse;  regression;  statistics; 
test  problems;  test  results. 

In  preparing  "Algorithm  544:  L2A  and  L2B,  Weighted  Least 
Squares  Solutions  by  Modified  Gram-Schmidt  with  Iterative 
Refinement"  for  publication  in  ACM  Transactions  on  Mathemat- 
ical Software  (Vol.  5,  1979),  the  Fortran  computer  program  was 
extensively  tested.  This  note  describes  the  various  types  of  prob- 
lems which  were  used  to  explore  the  efficiency  and  accuracy  of 
this  algorithm.  The  Fortran  subprograms  which  performed  the 
various  tests  are  listed  in  an  appendix.  Also  listed  are  the  data 
used  in  executing  the  testing  routines  as  well  as  typical  output 
from  several  different  types  of  problems.  Among  the  testing 
routines  is  one  which  is  suitable  for  handling  general  linear  least 
squares  problems.  Here,  the  user  has  the  option  of  scaling  his 
raw  data  in  order  to  mitigate  the  effects  of  ill-conditioning. 

TNI  127.  National  Bureau  of  Standards  mass  calibration  computer 
software,  R.  N.  Varner  and  R.  C.  Raybold,  Nat.  Bur  Stand. 
(U.S.),  Tech.  Note  1127.  164  pages  (July  1980)  SN0O3-0O3- 
02209-8. 

Key  words:  calibration  report;  correction  to  mass  meas- 
urements; error  checking;  FORTRAN  program;  least 
squares  solution;  mass  calibration;  mass  measurement. 

This  report  describes  the  FORTRAN  computer  program  used 
to  generate  a  comprehensive  report  covering  the  sequence  of 
operations  used  to  assign  mass  values  to  weights  submitted  to 
the  National  Bureau  of  Standards  for  calibration.  The  assign- 
ment of  these  values  is  accomplished  by  the  method  of  least 
squares  analysis  of  the  observation  of  differences  between  test 
items  and  reference  items  having  the  same  or  nearly  same  densi- 
ty and  nominal  size.  The  calculations  are  defined  and  the  var- 
ious weighing  method  options  are  given.  To  assist  the  user,  a 
detailed  description  of  the  input  data,  an  input  list  of  error 
messages,  a  listing  of  a  sample  test  case  and  a  listing  of  the 
output  resulting  from  the  use  of  the  sample  test  case  are  given. 
To  assist  in  the  implementation  of  the  computer  program,  a 
flow  chart,  a  description  of  each  subprogram,  a  cross-reference 
of  labeled  COMMON,  a  list  of  DOUBLE  PRECISION  varia- 
bles, a  list  of  EQUIVALENCED  variables  and  other  pertinent 
information  is  given. 

TNI  128.  An  oxygen  consumption  technique  for  determining  the 
contribution  of  interior  wall  finishes  to  room  fires,  D.  L.  Sen- 
senig,  Nat.  Bur.  Stand.  (U.S.),  Tech.  Note  1128.  87  pages  (July 
1980)  SN003-003-02211-0. 

Key  words:  fire  tests;  flame  spread;  flashover;  heat  release 
rate;  ignition;  interior  finish;  oxygen  depletion;  room  fires. 

An  oxygen  consumption  technique  was  developed  for  deter- 
mining the  total  rate  of  heat  production  in  a  room  fire.  This  was 
accomplished  by  measuring  the  volume  flow  rate  and  the 
oxygen  concentration  of  the  exhaust  gases  flowing  through  a 
collection  hood.  This  method  can  be  used  with  unknown  combi- 
nations of  burning  materials  including  both  interior  finish  and 
furnishing.  By  simultaneously  measuring  the  rate  of  oxygen 
comsumption  and  the  rate  of  mass  loss  the  effective  heat  of 
combustion  of  the  wall  linings  were  determined  in  a  reduced- 
scale  model  room  fire  test.  The  average  heat  release  rate  per 
unit  area  of  the  wall  linings  was  determined  by  recording  the 


area  of  involvement  during  the  test  and  dividing  this  area  into 
the  total  rate  of  heat  production  at  that  time.  The  enthalpy  of 
the  exhaust  gases  passing  out  of  the  doorway  was  determined 
with  the  aid  of  an  array  of  thermocouples  located  at  the  en- 
trance to  the  exhaust  duct.  By  subtracting  the  enthalpy  flow 
through  the  doorway  from  the  total  rate  of  heat  production  in 
the  room,  the  heat  losses  through  the  bounding  surfaces  were 
determined.  Reduced-scale  and  full-scale  room  fire  tests  and  a 
bench  test  for  heat  release  rate  using  the  oxygen  consumption 
technique  are  discussed  in  this  report.  Lateral  flame  spread  rates 
on  vertical  surfaces  measured  in  the  model  room  fire  tests  and 
in  a  laboratory  bench  test  are  also  described. 

TNI  129.  Use  of  infrared  thermography  for  industrial  heat  balance 
calculations,  K.  G.  Kreider  and  T.  P.  Sheahen,  Nat.  Bur 
Stand  (U.S.).  Tech.  Note  1129,  38  pages  (July  1980)  SN003- 
003-02216-1. 

Key  words:  heat  balance;  industrial  furnaces;  infrared;  ther- 
mography. 

Infrared  thermography  has  been  used  to  estimate  the  radiant 
heat  loss  from  a  channel  induction  furnace  containing  molten 
iron.  Using  this  infrared  data,  the  surface  temperature  was 
mapped  and  the  convective  heat  loss  was  calculated  on  the  basis 
of  a  mixed  forced  and  free-convection  model.  Additional  calcu- 
lations were  performed  to  include  the  heat  conducted  away 
through  a  water  jacket,  and  the  heat  lost  by  infiltration.  The 
furnace  energy  input  was  255  kW,  all  electrical.  The  sum  of 
radiation,  convection,  conduction,  and  infiltration  losses  was  246 
kW,  but  the  water  cooling  alone  had  ±  30  kW  associated  with 
it.  The  radiative  and  convective  losses  (89  kW)  were  compared 
with  the  losses  expected  on  the  basis  of  the  original  design  (107 
kW),  which  is  fair  agreement.  The  value  of  infrared  thermo- 
graphy for  doing  heat  balances  on  industrial  furnaces  was  as- 
sessed. 

TNI  130.  Recycled  oil  program:  Phase  I — Test  procedures  for 
recycled  oil  used  as  burner  fuel,  D.  A.  Becker  and  J.  J. 
Comeford,  Nat.  Bur  Stand.  (U.S.),  Tech.  Note  1130.  93  pages 
(Aug.  1980)  SN003-003-02227-6. 

Key  words:  fuel  oil;  petroleum  standards;  petroleum  test 
methods;  recycled  burner  fuel  oil;  substantial  equivalency; 
used  oil;  waste  oil. 

The  Energy  Policy  and  Conservation  Act  requires  the  Na- 
tional Bureau  of  Standards  (NBS)  to  develop  test  procedures 
which  can  be  used  to  establish  the  "substantial  equivalency"  of 
recycled  oils  with  new  oils.  This  report  covers  the  first  phase  of 
the  NBS  program,  and  contains  test  procedures  which  may  be 
used  for  establishing  the  substantial  equivalency  of  recycled 
petroleum  oils  (including  blends  of  recycled  oils  with  new  oils) 
to  new  oils  for  use  as  a  burner  fuel.  Test  procedures  were 
selected  and  evaluated  for  their  ability  to  reliably  measure  the 
property  under  test. 

TNI  131.  Field  investigation  of  the  performance  of  residential 
retrofit  insulation,  J.  L.  Weidt,  R.  J.  Saxler,  and  W.  J.  Ros- 
siter,  Jr.,  Nat.  Bur  Stand.  (U.S.).  Tech.  Note  1131,  67  pages 
(Sept.  1980)  SN003-003-02243-8. 

Key  words:  conservation;  energy;  field  survey;  insulation; 
moisture  content;  residences;  retrofit;  thermal  resistivity. 

A  study  was  conducted  to  obtain  information  on  the  perform- 
ance of  in-service  insulations  of  the  type  commonly  used  in  the 
United  States  to  retrofit  sidewalls  of  housing:  urea-formaldehyde 
based  foam,  loose-fill  cellulose,  and  loose-fill  mineral  fiber. 

In  the  field  phase  of  the  study,  observations  were  made  on 
performance-related  factors  such  as:  the  completeness  of  filling 
the  cavity,  the  condition  of  the  insulation  and  wall  components, 
and  evidence  of  moisture  accumulation  such  as  water  stains  on 
sheathing,  studs  and  other  wall  components.  Shrinkage  was  ob- 
served to  have  occurred  for  all  urea-formaldehyde  based  foam 
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specimens.  Where  measurable,  it  was  found  to  be  within  a  range 
of  4  to  9  percent.  For  the  six  test  houses  containing  loose-fill 
insulation  which  were  opened  at  the  top  of  the  wall  cavity,  only 
one  with  cellulose  contained  a  void  of  undetermined  origin  at 
the  location. 

Insulation  specimens  removed  from  the  walls  were  tested  to 
determine  their  density,  thermal  resistivity  and  moisture  content. 
The  pH  and  moisture  absorption  of  the  urea-formaldehyde 
based  foam  specimens  were  also  determined.  Results  of  the 
laboratory  measurements  are  discussed  and  compared  with  data 
from  other  studies.  Relationships  between  the  moisture  contents 
of  the  samples  and  their  thermal  resistivities  were  not  found. 
Results  indicated  that  the  retrofitting  of  the  inspected  sidewalls 
was  for  the  most  part  accomplished  without  adverse  effect  upon 
them. 

TNI  132.  Solar  energy  systems — Standards  for  cover  plates  for 
plate  solar  collectors,  E.  J.  Clark,  W.  E.  Roberts,  J.  W. 
Grimes,  and  E.  J.  Embree,  Nat.  Bur.  Stand.  (U.S.),  Tech.  Note 
1132.  162  pages  (Dec.  1980)  SN003-003-02277-2. 

Key  words:  cover  plate  durability;  cover  plate  materials; 
cover  plate  standards;  standards;  weathering  of  cover 
plates. 

Laboratory  studies  were  performed  to  obtain  data  needed  for 
the  development  of  standards  to  evaluate  the  performance  and 
durability  of  cover  plates  for  flat  plate  solar  collectors  used  in 
solar  heating  and  cooling  systems.  Ten  cover  plate  materials 
were  evaluated  to  assess  their  durability  after  exposure  to  heat 
aging,  natural  weathering  and  accelerated  weathering.  Labora- 
tory tests  included  measurement  of  solar  energy  transmittance, 
linear  dimensional  stability,  warpage  and  the  effect  of  the  dirt 
retention.  The  temperatures  cover  plate  materials  attain  on  solar 
collectors  were  determined  by  measurement  and  by  computer 
simulations.  A  procedure  was  developed  for  the  natural  weath- 
ering exposure  of  cover  plate  materials  at  elevated  temperatures 
which  approximate  stagnation  conditions  of  solar  collectors. 

The  results  of  the  laboratory  tests  are  presented  and  draft 
standards  for  evaluating  cover  plate  materials  for  flat  plate  solar 
collectors  are  proposed. 

TNI  134.  Guidelines  for  the  installation  of  solar  components  on 
low-sloped  roofs,  R.  G.  Mathey  and  W.  J.  Rossiter,  Jr.,  Nat. 
Bur.  Stand.  (U.S.),  Tech.  Note  1134,  81  pages  (Nov.  1980) 
SN003-003-02261-6. 

Key  words:  collector  installation;  field  survey;  guidelines; 
low-sloped  roofs;  roofing  performance;  solar  collectors. 

Guidelines  were  prepared  for  the  installation  of  solar  collec- 
tors and  related  equipment  on  low-sloped  roofs  of  commercial 
and  industrial  type  buildings.  The  guidelines  are  concerned  pri- 
marily with  the  waterproofing  integrity  of  the  roofing  system, 
access  to  the  collectors  and  roofing,  attachment  of  different 
types  of  collector  support  frames  and  safety.  Technical  informa- 
tion from  the  literature,  building  codes,  roofing  field  surveys 
and  acceptable  roofing  practice  provided  the  basis  for  the  guide- 
lines. The  guidelines  include  recommendations  for  the  design  of 
the  solar  installation  with  regard  to  roofing  performance,  work- 
manship during  collector  installation  and  maintenance  of  roofs 
with  solar  components. 

A  field  survey  was  conducted  to  inspect  the  condition  of  low- 
sloped  built-up  roofing  systems  which  were  retrofitted  with 
solar  collector  systems.  Literature  and  field  surveys  were  con- 
ducted to  identify  roofing  problems  attributed  to  solar  equip- 
ment installation  on  roofs  and  the  effect  of  the  installation  on 
roofing  performance.  The  results  of  the  literature  and  field  sur- 
veys are  presented.  Applicable  building  codes  and  related  docu- 
ments were  examined  to  obtain  information  concerning  the 
effect  of  the  installation  of  solar  components  on  rooftop  safety. 


5.13  CONSUMER  INFORMATION  SERIES 


Practical  information,  based  on  NBS  research  and  experience, 
covering  areas  of  interest  to  the  consumer.  Easily  understanda- 
ble language  and  illustrations  provide  useful  background  knowl- 
edge for  shopping  in  today's  technological  marketplace. 

No  publications  issued  in  this  series  during  this  period. 
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5.14  NBS  INTERAGENCY  REPORTS 


A  special  series  of  interim  or  final  reports  on  work  performed 
by  NBS  for  outside  sponsors  (both  government  and  non-govern- 
ment). In  general,  initial  distribution  is  handled  by  the  sponsor; 
public  distribution  by  the  National  Technical  Information  Serv- 
ice (NTIS),  Springfield,  VA  22161,  in  paper  copy  or  microfiche 
form  unless  otherwise  stated.  When  ordering  this  series  from 
NTIS  you  must  order  it  by  the  "COM,  PB,  or  AD"  number 
listed  at  the  end  of  each  entry. 

NBSIR  76-1157.  A  methodology  for  testing  life-cycle  performance 
of  consumer  products,  J.  Cohen,  46  pages  (Aug.  1976).  Order 
from  NTIS  as  PB80- 134265. 

Key  words:  consumer  products;  life-cycle  performance; 
methodology;  reliability;  terminology;  testing;  useful  life. 

Life-cycle  performance  testing  of  consumer  products  attempts 
to  predict  a  probable  useful  life  and  to  assess  the  performance 
during  that  time  duration.  A  methodology — working  concepts, 
terminology,  rules,  and  procedures — to  help  accomplish  this  aim 
is  presented.  A  glossary  and  an  annotated  bibliography  are  in- 
cluded. 

NBSIR  78-1555-1.  A  system  for  fire  safety  evaluation  of  health 
care  facilities,  H.  E.  Nelson  and  A.  J.  Shibe,  147  pages  (May 
1980).  Order  from  NTIS  as  PB80-195795. 

Key  words:  automatic  sprinklers;  building  codes;  building 
construction;  Delphi  Method;  fire  safety;  health  care  facili- 
ties; hospitals;  interior  finishes;  Life  Safety  Code;  nursing 
homes;  risk  analysis;  safety  equivalency;  safety  evaluation; 
smoke  detection. 

A  quantitative  evaluation  system  for  grading  health  care  facil- 
ities in  terms  of  fire  safety  is  described.  The  system  can  be  used 
to  determine  how  combinations  of  widely  accepted  fire  safety 
equipment  and  building  construction  features  may  provide  a 
level  of  safety  equivalent  to  that  required  by  the  widely  accept- 
ed Life  Safety  Code  of  the  National  Fire  Protection  Associ- 
ation. The  system  will  provide  flexibility  to  both  the  designer  of 
new  facilities  and  to  the  renovator  of  existing  health  care  facili- 
ties. Three  major  concepts  form  the  basis  for  code  equivalency: 
a)  Occupancy  Risk — the  number  of  people  affected  by  a  given 
fire,  the  level  of  fire  they  are  likely  to  encounter  and  their 
ability  to  protect  themselves;  b)  Building  Safety  Features — the 
ability  of  the  building  and  its  fire  protection  systems  to  provide 
measures  of  safety  commensurate  with  the  risk;  c)  Safety  Re- 
dundancy— in-depth  protection,  through  the  simultaneous  use  of 
alternative  safety  methodologies  such  as  containment,  extin- 
guishment, and  people  movement  methodologies.  The  design  of 
the  complete  fire  safety  system  is  intended  to  ensure  that  the 
failure  of  a  single  protection  device  or  method  will  not  result  in 
a  major  failure  of  the  entire  system.  In  this  system,  equivalency 
is  judged  to  exist  when  the  total  impact  of  the  occupancy  risk 
factors  and  the  compensating  building  safety  features  produce  a 
level  of  safety  equal  to  or  greater  than  that  achieved  by  rigid 
conformance  to  the  explicit  requirements  of  the  NFPA  Life 
Safety  Code.  In  this  evaluation,  safety  performance  is  gauged 
both  in  terms  of  overall  safety  impact  and  depth  of  redundance. 
This  report  supersedes  NBS  report  number  NBSIR  78-1555 
published  in  November,  1978. 

NBSIR  78-1578.  Investigation  of  construction  failure  of  rein- 
forced concrete  cooling  tower  at  Willow  Island,  West  Virginia, 

H.  S.  Lew,  S.  G.  Fattal,  J.  R.  Shaver,  T.  A.  Reinhold,  and  B. 
J.  Hunt,  195  pages  (Nov.  1979).  Order  from  NTIS  as  PB80- 
192883. 


Key  words:  collapse;  concrete;  concrete  strength;  construc- 
tion; cooling  tower;  failure;  hyperbolic  shell;  shell. 

The  collapse  of  the  natural-draft  hyperbolic  concrete  cooling 
tower  unit  no.  2  at  the  Pleasants  Power  Station  at  Willow 
Island,  West  Virginia  has  been  investigated.  This  investigation 
included  onsite  inspections,  laboratory  tests  of  construction  as- 
sembly components  and  concrete  specimens,  and  analytical  stud- 
ies. 

Based  on  the  results  of  these  field,  laboratory  and  analytical 
investigations,  it  was  concluded  that  the  most  probable  cause  of 
the  collapse  was  due  to  the  imposition  of  construction  loads  on 
the  shell  before  the  concrete  of  lift  28  had  gained  adequate 
strength  to  support  these  loads.  The  analysis  of  the  shell  indi- 
cates that  the  collapse  initiated  at  the  part  of  the  shell  in  lift  28 
where  cathead  no.  4  was  located.  It  further  showed  that  calcu- 
lated stress  resultants  at  several  points  in  that  part  equaled  or 
exceeded  the  strength  of  the  shell  in  compression,  bending  and 
shear.  The  failure  of  these  points  in  that  part  of  the  shell  would 
have  propagated  to  cause  the  collapse  of  the  entire  lift  28. 

NBSIR  78-1580.  Flammability  testing  of  solids  under  the  Federal 
Hazardous  Substances  Act,  R.  D.  Peacock  and  M.  P.  Vaish- 
nav,  92  pages  (Apr.  1980).  Order  from  NTIS  as  PB80-226632. 

Key  words:  Federal  Hazardous  Substances  Act;  flammabil- 
ity; granulars;  hazardous  substances;  pastes;  powders;  shred- 
ded and  slit  films;  solids;  sparks;  test  methods. 

The  objective  of  the  Federal  Hazardous  Substances  Act  is  to 
protect  the  consumer  from  hazards  that  arise  from  a  large  vari- 
ety of  products.  The  Act  and  its  regulations  have  several  provi- 
sions pertaining  to  the  measurement  of  the  flammability  of  sub- 
stances. Some  are  detailed  and  explicit;  others  provide  only 
general  guidelines. 

This  report  presents  the  results  of  a  program  to  provide 
improvements  to  particular  provisions  of  the  Act  and  includes 
test  methods  that  may  be  used  for  the  testing  of  various  solid 
materials.  An  extensive  review  of  the  Federal  Hazardous  Sub- 
stances Act,  its  predecessor,  and  the  legislative  history  provides 
the  basis  for  some  specific  recommendations  for  improvement  or 
clarification.  Experimental  work  performed  for  the  improve- 
ment of  test  methods  for  shredded  or  slit  films,  powders,  pastes, 
and  granular  substances,  and  for  extremely  flammable  solids  is 
discussed.  This  report  is  based  on  work  sponsored  by  the  Con- 
sumer Product  Safety  Commission  and  performed  from  1974 
through  1976. 

NBSIR  78-1583.  Standardization  and  measurement  services  in 
Indonesia,  H.  S.  Peiser,  N.  J.  Raufaste,  R.  C.  Sangster,  B.  M. 
Gutterman,  and  P.  M.  Odar,  344  pages  (Sept.  1979).  Order 
from  NTIS  as  PB80- 166267. 

Key  words:  calibration;  development;  Indonesia;  industrial- 
ization; instrumentation;  less  developed  country;  metrology; 
standardization;  Third  World. 

At  the  request  of  the  Indonesian  State  Minister  for  Research 
and  Technology,  the  National  Bureau  of  Standards  conducted  a 
two-week  survey  of  standardization  and  measurement  systems  in 
support  of  industrialization.  Financial  support  was  shared  be- 
tween the  Agency  for  International  Development  and  the  Gov- 
ernment of  Indonesia.  Coordination  by  the  Lembaga  Ilmu  Pen- 
getahuan  Indonesia  (Indonesian  Institute  of  Sciences)  and  the 
U.S.  National  Research  Council  was  provided.  There  were  six 
topics  of  specialization:  (1)  Food  and  Food  Safety,  (2)  Building 
and  Construction,  (3)  Quality  Control  in  Industry,  (4)  Safety 
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Standards,  (5)  Calibration,  Instrumentation,  and  Metrology,  and 
(6)  Industrial  Measurement  Techniques.  In  the  executive  sum- 
mary the  appraisal  of  the  existing  systems  for  standardization 
and  measurement  is  coupled  with  recommendations.  A  back- 
ground section  is  followed  by  one  with  the  Indonesian  special- 
ists' assessments  of  needs  and  opportunities.  The  itinerary  details 
about  80  visits  and  discussions  of  team  members,  and  there  is  a 
concluding  section  with  general  remarks.  Indonesia  has  immense 
human  and  natural  resources.  With  a  capable  infrastructure  in 
standardization  and  measurement  (among  other  requirements), 
development  could  become  rapid  and  very  successful. 

NBSIR  79-1625.  Metrology  for  electromagnetic  technology:  A 
bibliography  of  NBS  publications,  R.  A.  Kamper,  Ed.,  42 
pages  (Jan.  1980).  Order  from  NTIS  as  PB80-146129. 

Key  words:  cryoelectronics;  electromagnetic  metrology; 
lasers;  microwaves;  optical  fibers;  time  domain  metrology. 

This  bibliography  lists  the  publications  of  the  present  person- 
nel of  the  Electromagnetic  Technology  Division  of  NBS  in  the 
period  from  January  1970  through  September  1979.  A  few  earli- 
er references  that  are  directly  related  to  the  present  work  of  the 
division  are  included. 

NBSIR  79-1711.  Resource  requirements  and  allocations  in  IRS' 
audit  division,  K.  L.  Hoffman,  L.  S.  Joel,  and  M.  H.  Pearl,  80 
pages  (Feb.  1979).  Order  from  NTIS  as  PB81-108870. 

Key  words:  audit;  behavior;  compliance;  discriminant  anal- 
ysis; game  theory;  law  enforcement;  taxation;  utility. 

The  Applied  Mathematics  Division  of  the  National  Bureau  of 
Standards  (NBS)  was  asked  by  the  Internal  Revenue  Service 
under  IRS  order  No.  7T2867  to  "assess  the  validity  and  effec- 
tiveness of  the  IRS  Audit  Division's  Long  Range  Plan's  strate- 
gies and  approaches  to  resource  requirements  and  allocations." 
This  report,  which  documents  that  assessment,  (1)  summarizes 
the  examination  and  evaluation  by  NBS  of  IRS's  current  audit 
practices  and  plans  for  the  future,  and  (2)  presents  our  major 
conclusions  and  recommendations.  In  many  cases  the  available 
information  did  not  permit  recommending  specific  methods  with 
which  to  solve  current  problems.  In  such  situations  we  sought 
to  identify  those  areas  in  which  we  believe  further  research  is 
needed  and  is  most  likely  to  lead  to  improvements  over  present 
practices. 

NBSIR  79-1724.  Selecting  rail  properties  for  improvement:  A  plan 
for  analysis,  R.  E.  Schofer,  J.  F.  Gilsinn,  W.  G.  Hall,  C.  R. 
Johnson,  J.  M.  McLynn,  and  R.  H.  Watkins,  91  pages  (Oct. 
1980).  Order  from  NTIS  as  PB81-1 15941. 

Key  words:  benefit-cost  analysis;  combinatorial  optimiz- 
ation; high-speed  rail;  mathematical  models;  modal  split; 
network  analysis. 

Section  901 -(6)  of  the  Railroad  Revitalization  and  Regulatory 
Reform  Act  of  1976  (PL  94-210)  calls  for  a  listing  and  prioriti- 
zation of  rail  properties  to  be  improved  to  permit  high-speed 
operations.  This  report  identifles  key  factors  entering  the  choice 
of  links  for  such  upgrading,  and  formulates  an  analytical  meth- 
odology (and  implementation  plan)  to  support  the  decision  proc- 
ess. 

NBSIR  79-1783.  Evaluation  of  energy-conserving  modifications 
for  water  heaters,  R.  L.  Palla,  Jr.,  52  pages  (July  1979).  Order 
from  NTIS  as  PB80-1 33853. 

Key  words:  energy  conservation;  energy  consumption;  gas 
pilot;  heat  loss;  insulation;  modifications;  recovery  efficien- 
cy; residential;  standby  loss;  test  procedures;  water  heaters. 

The  effects  of  various  energy-conserving  modifications  on 
water  heating  energy  consumption  were  evaluated  based  on 
laboratory  tests.  Nine  storage-type  residential  water  heaters, 
representative  of  standard  and  "energy-saving"  electric,  gas,  and 


oil  fueled  models  currently  on  the  market,  were  obtained  for 
testing.  Federally-promulgated  water  heater  test  procedures 
were  used  to  measure  the  energy  consumption  of  each  unit 
before  and  after  modifications.  Energy-conserving  modifications 
and  corresponding  projected  reductions  in  energy  consumption 
included:  reduced  thermostat  settings  (10  °C),  12  percent  savings 
for  standard  electric,  gas,  and  oil  fueled  water  heaters  (where 
appliance  performance  does  not  degrade  below  an  acceptable 
level,  and  water  heater  capacity  is  still  sufficient  to  meet  hot 
water  needs);  and  improved  insulation,  9  percent  savings  for  all 
water  heater  fuel  types.  Also  considered  for  gas-fired  units  were 
reduced  pilot  input  rate  from  220  W  to  60  W  (750  Btu/h  to  200 
Btu/h),  less  than  2  percent  savings;  use  of  thermal  dampers,  3 
percent  savings;  use  of  intermittent  ignition,  5  percent  savings; 
and  use  of  intermittent  ignition  and  mechanical  flue  dampers,  1 1 
to  16  percent  savings.  Modifications  to  energy-saving  models 
resulted  in  somewhat  smaller  reductions.  Multiple  modifications 
were  found  to  offer  energy  savings  slightly  less  than  the  sum  of 
the  individual  savings. 

NBSIR  79-1787.  MIUS  feasibility— Five  exploratory  studies,  R. 
J.  Mitchell,  158  pages  (Jan.  1980).  Order  from  NTIS  as  PB80- 
154719. 

Key  words:  energy  conservation;  environmental  impact; 
feasibility  study;  integrated  utilities;  MIUS;  on-site  utilities. 

This  report  highlights  the  collaborative  efforts  of  the  National 
Bureau  of  Standards,  the  National  Aeronautics  and  Space  Ad- 
ministration and  their  contractors  in  the  analysis  of  a  Modular 
Integrated  Utility  System  (MIUS)  and  conventional  utilities  for 
five  separate  housing  projects.  The  collaborative  efforts  consist 
of  three  separate  tasks:  1.  Comparative  Environmental  Analysis; 
2.  Comparative  Energy  Analysis;  3.  Utility  System  Design  and 
Cost  Analysis. 

NBSIR  79-1908.  Solar  energy  systems:  Test  methods  for  collector 
insulations,  M.  Godette,  J.  Lee,  and  J.  Fearn,  39  pages  (Oct. 
1979).  Order  from  NTIS  as  PB80- 132038. 

Key  words:  accelerated  aging;  collector  insulation;  insula- 
tion; solar  collector;  standard  insulation  test  methods. 

A  preliminary  study  was  performed  to  evaluate  potential  pro- 
cedures for  screening  the  insulation  used  in  solar  collectors. 
Both  ASTM  standard  test  methods  and  newly  developed  non- 
standard procedures  were  used  to  evaluate  twenty-one  insula- 
tion materials.  The  insulation  parameters  measured  in  this  study 
were  selected  on  the  basis  of  how  and  to  what  extent  they  were 
affected  by  the  unique  environmental  conditions  within  solar 
collectors.  Results  of  the  laboratory  tests  are  discussed  and 
those  procedures  which  offer  a  potential  for  screening  insula- 
tions used  in  solar  collectors  are  presented.  It  is  intended  that 
these  procedures  fulfill  the  first  step  in  the  development  of  a 
standard  set  of  test  methods  for  evaluating  insulations  for  solar 
collectors. 

NBSIR  79-1919.  Evaluation  of  a  proposed  ASTM  standard  guide 
to  assess  the  compatibility  of  metal-heat  transfer  liquid  pairs  in 
solar  heating  and  cooling  systems,  P.  W.  Brown  and  J.  W. 
Grimes  II,  45  pages  (Nov.  1979).  Order  from  NTIS  as  PB80- 
161748. 

Key  words:  corrosion;  elevated  temperature;  heat  transfer; 
liquid  flow  rate;  solar-heat  transfer  liquid  containment;  stag- 
nation. 

This  study  was  undertaken  as  part  of  a  round-robin  evaluation 
of  a  proposed  American  Society  for  Testing  and  Materials 
(ASTM)  testing  methodology  entitled,  "Standard  Guide  for 
Laboratory  Screening  of  Metallic  Containment  Materials  for 
Use  with  Liquids  in  Solar  Heating  and  Cooling  Systems."  This 
study  was  undertaken  solely  to  evaluate  the  procedural  aspects 
of  each  test  method  and  the  results  of  this  study  are  not  intend- 
ed to  provide  an  assessment  of  the  suitability  of  any  of  the 
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metals  evaluated  for  use  in  solar  heating  and  cooling  systems.  It 
was  determined  that  the  tests  described  in  this  Standard  Practice 
can  be  carried  out  as  a  basis  for  evaluating  metal-heat  transfer 
liquid  pair  interactions  under  conditions  simulative  of  various 
modes  of  solar  containment  system  operation. 

NBSIR  79-1920.  A  collection  of  test  problems  for  discrete  linear 
L]  data  fitting,  D.  R.  Shier,  S.  J.  Neupauer,  and  P.  B. 
Saunders,  142  pages  (Nov.  1979).  Order  from  NTIS  as  PB80- 
148281,  microfiche  only. 

Key  words:  algorithm  testing;  approximation;  curve  fitting; 
least  absolute  deviation;  polynomial  approximation;  spline 
fitting;  test  data;  test  problems. 

This  document  assembles  27  test  problems  representing  a  vari- 
ety of  examples  in  which  least  absolute  deviation  (or  Li)  data 
fitting  has  been  used.  The  problems  were  collected  from  the 
literature,  from  the  authors  of  several  Li  approximation  codes, 
and  from  examples  encountered  in  practice.  Optimal  Li  solu- 
tions to  these  problems  (objective  function  value  and  solution 
vector)  have  been  obtained  using  a  double-precision  computer 
code  designed  for  checking  the  Kuhn-Tucker  conditions  and  for 
performing  an  accurate  reinversion  of  the  optimal  basis.  Special 
problem  characteristics  such  as  alternative  optima,  degeneracy, 
and  rank  loss  are  also  noted.  This  set  of  test  problems  has 
proven  useful  in  evaluating  and  improving  the  performance  of 
Li  codes  as  well,  as  in  suggesting  types  of  problem  structures 
that  might  be  mimicked  by  problem  generators. 

NBSIR  79-1921.  A  guide  to  papers  citing  antitrust  cases  involving 
standards  or  certification,  C.  C.  Rawie,  21  pages  (Dec.  1979). 
Order  from  NTIS  as  PB80- 133960. 

Key  words:  antitrust;  certification;  competition;  economics 
of  standards;  law;  standards. 

Since  at  least  1912,  standards  and  certifications  for  products 
ranging  from  lumber  to  milk  cans  have  been  at  issue  in  antitrust 
cases.  Studying  these  cases  may  provide  information  about  the 
economic  effects  of  standards  and  certifications  based  on  stand- 
ards— in  particular,  their  impacts  on  competition  and  innovation. 
This  paper  describes  several  articles  and  reports  which  examine 
the  antitrust  history  of  standards.  It  is  intended  as  a  research 
tool  to  help  economists  and  others  decide  which  (if  any)  anti- 
trust cases  they  should  study  to  learn  more  about  the  economic 
effects  of  standards. 

NBSIR  79-1922.  An  interlaboratory  evaluation  of  the  ASTM  E 
84-77a  tunnel  test  modified  by  the  Consumer  Product  Safety 
Commission  for  cellulosic  loose  fill  insulation,  J.  R.  Lawson, 
36  pages  (Nov.  1979).  Order  from  NTIS  as  PB80-128317. 

Key  words:  cellulosic  insulation;  flame  spread;  interlabora- 
tory evaluation;  precision;  test  methods;  tunnel  test. 

An  interlaboratory  evaluation  was  conducted  to  determine 
precision  estimates  for  repeatability  and  reproducibility  of  the 
American  Society  for  Testing  and  Materials  (ASTM)  E  84-77a 
tunnel  test  as  modified  by  the  Consumer  Product  Safety  Com- 
mission for  cellulosic  loose  fill  insulation.  Six  laboratories  par- 
ticipated in  this  study  by  running  tunnel  tests  on  eight  cellulosic 
loose  fill  materials.  Each  laboratory  was  surveyed  during  the 
project  to  examine  its  conformance  with  the  critical  details  of 
the  test  apparatus  and  procedure.  The  results  of  the  survey 
showed  that  none  of  the  tunnels  completely  conformed  with  the 
specifications  of  the  modified  ASTM  E  84-77a  standard. 

The  within-laboratory  coefficients  of  variation  for  repeatabi- 
lity for  the  six  fire-retardant  treated  cellulosic  insulations  ranged 
from  11  to  23  percent  with  an  average  of  16  percent.  The 
between-laboratory  coefficients  of  variation  for  reproducibility 
for  the  same  materials  ranged  from  31  to  41  percent  with  an 
average  of  35  percent.  There  would  be  little  assurance  that 
different  laboratories  would  be  able  to  distinguish  between  insu- 


lations which  do  and  which  do  not  comply  with  the  CPSC 
mandatory  level  (FSC  <  25)  on  a  consistent  basis. 

NBSIR  79-1925.  Equal  apparent  conspicuity  contours  with  five- 
bar  grating  stimuli,  G.  T.  Yonemura,  E.  J.  Rinalducci,  R.  L. 
Tibbott,  and  L.  A.  Fogelgren,  38  pages  (May  1980).  Order 
from  NTIS  as  PB80- 199292. 

Key  words:  conspicuity;  contrast;  energy  conservation;  illu- 
mination; illumination  levels;  lighting;  suprathreshold 
seeing;  visibility;  vision. 

The  report  discusses  the  results  of  laboratory  studies  on  equal 
conspicuity  (contrast)  contours  using  as  the  test  stimuli  five-bar 
grating  patterns,  with  the  results  of  other  experiments  in  this 
series  conducted  by  NBS.  These  results  are  in  agreement  with 
the  earlier  studies.  Basic  groundwork  is  provided  for  additional 
experiments  and  analysis  which  will  form  a  practical  basis  for 
recommending  energy-conserving  design  illumination  levels  that 
conform  to  real-world  office  activities. 

NBSIR  79-1929.  A  computerized  approach  for  identifying  cost- 
effective  fire  safety  retrofits  in  health  care  facilities,  R.  E. 

Chapman,  W.  G.  Hall,  and  P.  T.  Chen,  125  pages  (Jan.  1980). 
Order  from  NTIS  as  PB80- 194798. 

Key  words:  applied  economics;  building  codes;  economic 
analysis;  fire  safety;  health  care  facilities;  hospitals;  life 
safety;  mathematical  programming;  nursing  homes;  optimiz- 
ation; renovation. 

This  study  focuses  on  how  a  computerized  version  of  the  Fire 
Safety  Evaluation  System  developed  by  the  Center  for  Fire 
Research  at  the  National  Bureau  of  Standards  can  be  used  to 
determine  equivalence  to  the  Life  Safety  Code  in  the  least 
costly  manner.  This  study  presents  a  programmer-oriented  dis- 
cussion of  the  mathematical,  economic  and  engineering  consid- 
erations that  went  into  the  development  of  the  linear  program- 
ming algorithm  for  identifying  cost-effective  retrofits.  Program- 
mer-oriented topics  treated  in  this  report  include:  a  discussion  of 
user  options;  program  documentation;  format  statements;  flow 
charts;  sample  computer  runs;  and  a  complete  listing  of  the 
computer  program. 

NBSIR  79-1930.  Interlaboratory  evaluation  of  the  cyclone  settled 
density  test  for  cellulosic  loose  fill  insulation,  J.  R.  Lawson,  20 
pages  (Dec.  1979).  Order  from  NTIS  as  PB80-138175. 

Key  words:  cellulosic  thermal  insulation;  cyclone  settled 
density  test;  precision  estimates. 

The  cyclone  settled  density  test  for  cellulosic  loose  fill  insula- 
tion was  evaluated  in  an  interlaboratory  test  program.  Seven 
laboratories  tested  seven  cellulosic  loose  fill  insulations  manufac- 
tured for  the  home  insulation  market.  The  participating  labora- 
tories were  surveyed  to  evaluate  the  test  apparatus  and  test 
methodology  used  at  each  location.  It  was  concluded  that  none 
of  the  apparatus  used  in  the  program  completely  met  the  pre- 
scribed dimensional  requirements  for  the  test.  However,  statisti- 
cal analysis  of  the  test  results  showed  that  the  repeatability 
coefficient  of  variation  ranged  from  2.3  to  3.7  percent  with  a 
median  of  2.9  percent,  and  the  reproducibility  coefficient  of 
variation  ranged  from  4.4  to  9.9  percent  with  a  median  of  8.4 
percent.  The  median  difference  in  density  for  the  materials  was 
28  percent  when  blown  density  was  compared  to  settled  densi- 
ty. This  study  indicated  that  there  is  reasonable  assurance  that 
test  results  on  the  same  material  obtained  at  one  laboratory  can 
be  reproduced  in  one  of  the  other  laboratories. 

NBSIR  79-1931.  Fire  experiments  and  flash  point  criteria  for 
solar  heat  transfer  liquids,  B.  T.  Lee  and  W.  D.  Walton,  41 
pages  (Nov.  1979).  Order  from  NTIS  as  PB80-140536. 

Key  words:  fire  prevendon;  fire  tests;  flammability;  flash 
point;  heat  transfer  fluids;  insulation;  leakage;  solar  collec- 
tors; solar  energy. 
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To  help  provide  a  rational  basis  for  developing  flammability 
criteria  for  heat  transfer  fluids  used  in  solar  energy  collection 
systems,  fire  tests  were  performed  using  simulated  accident  sce- 
narios involving  spills,  flowing  leaks,  spray  leaks,  and  soaked 
insulation.  These  experiments  indicated  that  the  flash  point  tem- 
peratures, as  measured  with  the  Pensky-Martens  closed  cup 
apparatus,  are  close  to  the  minimum  temperatures  at  which 
pools  of  the  fluids  will  support  a  flame  when  they  are  exposed 
to  a  small  pilot  igniting  flame  in  a  room.  The  heat  release  from 
moderate  sized  burning  pools  of  these  liquids  is  sufficient  to 
cause  flashover  in  a  room. 

Interim  flash  point  criteria  of  at  least  28  deg  C  (50  deg  F) 
greater  than  the  maximum  operating  temperature  and  not  more 
than  1 1 1  deg  C  (200  deg  F)  below  the  maximum  no-flow  tem- 
perature are  proposed  to  reduce  the  risk  of  fire  in  the  use  of 
solar  heat  transfer  liquids. 

NBSIR  79-1932.  NBS  serial  holdings  1979,  J.  C.  Tucker,  Ed., 
299  pages  (Nov.  1979).  Order  from  NTIS  as  PB80-132525. 

Key  words:  annual  reports;  diffusion  in  metals;  fire;  jour- 
nals; library  holdings;  NBS  library;  NBS  periodicals;  perio- 
dicals; proceedings;  serials;  standards;  transactions. 

This  publication  contains  holdings  information  for  approxi- 
mately 4600  titles  representing  current  and  noncurrent  journals, 
periodicals,  annuals,  memoirs,  proceedings,  and  transactions. 
The  holdings  of  the  NBS  Library  and  4  collections  specializing 
in  fire  research,  computer  information,  standards,  and  diffusion 
in  metals  are  represented. 

NBSIR  79-1935.  Proceedings,  Federal  Workshop  on  Excavation 
Safety,  September  19  and  20,  1978,  L.  A.  Salomone  and  F.  Y. 
Yokel,  117  pages  (Dec.  1979).  Order  from  NTIS  as  PB80- 
130511. 

Key  words:  acceptable  work  practices;  excavation;  geotech- 
nical  engineering;  safety;  shoring;  soil  classification;  trench; 
workshop. 

A  two-day  workshop  was  held  at  the  Department  of  Labor  in 
Washington,  DC,  on  Sept.  19-20,  1978  to  obtain  opinions  from 
knowledgeable  people  on  tentative  conclusions  and  recommen- 
dations of  a  NBS  Study  on  excavation  safety.  The  workshop 
agenda  included  a  series  of  presentations  on  Tuesday,  Sept.  19, 
1978,  and  a  series  of  group  discussions  on  Wednesday,  Sept.  20, 
1978.  The  topic  areas  covered  in  the  group  discussions  were:  1) 
Soil  Classification;  2)  Acceptable  Measures  to  Protect  Workers 
Against  Death  by  Caving  of  Banks  in  Trenches  and  Excava- 
tions; and,  3)  Role  of  the  Professional  Engineer  and  Engineering 
Guidelines. 

This  report  summarizes  and  synthesizes  opinions  expressed  in 
these  group  discussions  and  presents  comments  provided  by 
correspondence  after  the  two-day  workshop. 

NBSIR  79-1936.  An  analysis  of  the  responses  from  an  Associated 
General  Contractors  of  America  (AGO  Survey  of  trenching  and 
shoring  practices,  L.  A.  Salomone  and  F.  Y.  Yokel,  61  pages 
(Jan.  1980).  Order  from  NTIS  as  PB80-140817. 

Key  words:  construction  practices;  construction  safety;  ex- 
cavation; shoring;  trenching. 

Results  of  an  Associated  General  Contractors  of  America 
(AGC)  survey  of  present  practice  in  excavation,  trenching  and 
shoring  and  of  the  impact  of  the  OSHA  Regulations  for  Exca- 
vation, Trenching  and  Shoring  as  perceived  by  a  selected 
number  of  the  membership  are  presented.  The  survey  consisted 
of  forty-seven  (47)  questions.  A  response  of  about  fifty  percent 
resulted  in  twenty-three  (23)  questionnaires  being  completed  and 
returned  to  AGC.  Although  the  twenty-three  responses  did  not 
merit  a  rigorous  statistical  analysis,  the  data  are  useful  in  making 
some  general  statements  about  trenching  and  excavation  oper- 
ations. 


NBSIR  79-1937.  Review  of  current  codes  and  standards  for  scaf- 
folds, S.  G.  Fattal,  C.  L.  Mullen,  H.  S.  Lew,  and  B.  J.  Hunt, 
70  pages  (Apr.  1980).  Order  from  NTIS  as  PB80-184369. 

Key  words:  codes  and  standards;  construction  safety; 
design;  loads;  maintenance;  occupational  hazards;  scaffolds; 
stiffness;  strength;  structural  safety;  work  surfaces. 

This  report  presents  a  critical  review  of  the  provisions  in 
existing  codes  and  standards  for  the  design,  erection,  operation 
and  maintenance  of  scaffolds  used  in  construction  work  and 
other  applications.  The  requirements  in  these  documents  were 
examined  from  the  standpoint  of  clarity,  consistency  and  com- 
pleteness. Ambiguities  arising  from  conflicting  requirements  or 
from  provisions  that  led  to  more  than  one  interpretation,  and 
lack  of  consideration  of  major  safety-related  structural,  environ- 
mental and  human  factors  are  highlighted.  In  addition,  the  ade- 
quacy of,  and  the  rationale  behind,  the  prescribed  provisions  are 
examined.  These  are  supplemented  by  a  specific  application 
appearing  in  Appendix  B.  Appendix  A  illustrates  common  types 
of  scaffolding  systems  that  have  been  addressed  by  at  least  one 
of  the  codes  or  standards  examined.  The  findings  of  this  study 
serve  to  identify  principal  areas  of  needed  research  to  improve 
present  scaffolding  practices. 

NBSIR  79-1939.  Zinc  oxide  varistors  for  lightning  arrester  serv- 
ice, R.  I.  Scace,  23  pages  (Jan.  1980).  Order  from  NTIS  as 
PB80- 144645. 

Key  words:  electrically  conducting  ceramics;  electrical 
transmission;  lightning  arresters;  nonlinear  resistors;  semi- 
conductors; surge  arresters;  varistors;  voltage-variable  resis- 
tors; zinc  oxide. 

The  application  of  zinc  oxide  (ZnO)  varistors  to  high-power 
surge  arresters  for  electrical  transmission  lines  is  considered, 
with  particular  attention  to  the  special  measurement  problems 
posed  by  the  application  and  by  the  unique  properties  of  these 
varistors.  The  development  of  ZnO  varistors  and  the  present 
theory  of  ZnO  varistor  action  are  discussed.  Consideration  is 
given  to  the  need  for  further  elaboration  of  the  theory. 

NBSIR  79-1943.  Properties  and  interactions  of  oral  structures 
and  restorative  materials,  J.  M.  Cassel,  J.  A.  Tesk,  G.  M. 
Brauer,  J.  M.  Antonucci,  J.  E.  McKinney,  W.  P.  Whitlock, 
and  G.  B.  McKenna,  125  pages  (Dec.  1979).  Order  from 
NTIS  as  PB80-1 32020. 

Key  words:  alloy;  base  metal;  casting;  composite;  cyanoa- 
crylate;  dental  alloy;  initiator;  rator;  resin;  wear. 

Promising  new  polymerization  shrinkage-reducing  dental 
resins  that  have  been  synthesized  include  prepolymer  fluorinated 
polyijiethacrylate  monomer  (ave.  MW  =  10,320);  diurea  dimeth- 
acrylate;  and  methacryloxyethyl-l-adamantylcarboxylate,  a  tri- 
cyclic saturated  monofunctional  monomer.  Initial  experiments  to 
gain  greater  durability  using  a  rubber  toughening  approach  with 
BIS-GMA  indicates  a  less  brittle  but  tougher  matrix  can  be 
achieved.  Acetylthiourea  and  ascorbic  acid  have  been  shown  to 
be  promising  non-amine  type  of  accelerators  for  the  BIS-GMA 
system  while  new  highly  reactive  amine  types  such  as  N,N- 
dimethyl-p-t-butylaniline,  gave  cured  denture  base  materials 
with  excellent  color  stability  and  may  solve  current  problems  in 
achieving  and  matching  shades  in  such  materials.  Research  to 
develop  adhesive  restorative  materials  indicates  that  urethane 
methacrylates  with  residual  isocyanate  groups  yield  less  adhe- 
sion than  is  achievable  with  2-cyanoacrylate  esters.  Pin-on-disc 
wear  data  indicated  sintered  hydroxyapatite  pins  may  be  useful 
substitutes  for  tooth  enamel.  A  plan  to  evaluate  fatigue  as  a 
contributing  wear  mechanism  calls  for  pre-fatiguing  materials 
before  determining  the  laboratory  wear  resistance. 

Dimentional  change  data  that  results  from  thermal  cycling  of 
different  porcelains  indicate  considerable  variation,  some  of 
which  appears  relatable  to  the  crystalline  forms  that  are  present. 
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Be  appears  to  lower  corrosion  resistance  in  crown  and  bridge 
Ni-Cr  alloys  subjected  to  anodic  polarization  measurement  fol- 
lowing casting,  or  casting  and  fire-cycling,  to  simulate  porcelain 
bake  on. 

NBSIR  79-1948.  Optimizing  weatherization  investments  in  low- 
income  housing:  Economic  guidelines  and  forecasts,  R.  E. 

Chapman,  R.  W.  Crenshaw,  K.  A.  Barnes,  and  P.  T.  Chen, 
155  pages  (Feb.  1980).  Order  from  NTIS  as  PB80-162142. 

Key  words:  benefit-cost  analysis;  building  economics;  build- 
ing envelope;  economic  analysis;  economic  efficiency; 
energy  conservation;  insulation;  life-cycle  costs;  low-income 
housing;  marginal  analysis;  thermal  efficiency;  weatheriza- 
tion. 

This  study  establishes  a  framework  for  systematically  analyz- 
ing the  economic  viability  of  alternative  methods  of  weatheriz- 
ing  low-income  housing.  These  methods  include  but  are  not 
limited  to  insulation,  weatherstripping  and  caulking,  and  installa- 
tion of  storm  windows  and  doors.  The  economic  framework  is 
illustrated  through  the  development  of  a  series  of  forecasts  (eco- 
nomic guidelines)  which  show  the  optimal  level  of  weatheriza- 
tion for  low-income  residences  in  15  cities  across  the  nation. 
These  economic  guidelines  are  designed  to  assist  the  Communi- 
ty Services  Administration  in  carrying  out  its  Weatherization 
Demonstration  Program.  In  particular,  they  are  designed  to 
achieve  a  more  balanced  level  of  weatherization  per  dollar 
spent.  The  optimal  level  of  weatherization  is  balanced  in  the 
sense  that  for  a  given  weatherization  budget  no  increases  in  net 
savings  (total  savings  minus  total  costs)  can  be  achieved  by 
trading  one  method  for  another. 

NBSIR  79-1950.  Measurements  on  insulating  materials  at  cryo- 
genic temperatures,  W.  E.  Anderson  and  R.  S.  Davis,  164 
pages  (Jan.  1980).  Order  from  NTIS  as  PB80- 134596. 

Key  words:  capacitance;  cryogenic;  dielectric  constant;  di- 
electric properties;  dissipation  factor;  electrical  transmission; 
partial  discharges;  polymers;  precision  electric  meas- 
urements; pulse-height  analysis;  superconducting  transmis- 
sion. 

This  final  report  describes  the  results  of  a  four-year  effort  to 
study  the  high  voltage  dielectric  behavior  of  various  materials 
at  cryogenic  temperatures.  Dissipation  factors  at  60  Hz  were 
measured  for  polymer  tapes  and  epoxy  samples  at  4.2  K,  atmos- 
pheric pressure.  Multi-layer  polymer  samples  in  coaxial  geome- 
tries at  temperatures  from  7  to  10  K  and  helium  pressures  up  to 
1.5  megapascals  were  also  studies.  The  measurements  were  per- 
formed at  stresses  up  to  40  MV/m.  Since  partial  discharges 
were  a  major  source  of  losses  at  the  higher  stresses  and  their 
presence  was  possibly  detrimental  to  the  integrity  of  the  insula- 
tion, instrumentation  was  developed  and  implemented  to  study 
these  discharges  under  conditions  found  in  proposed  ac  super- 
conducting power-transmission  lines. 

NBSIR  79-1951.  Energy  test  method  development  for  electric 
heat  pump  water  heaters,  C.  A.  Wan,  86  pages  (Jan.  1980). 
Order  from  NTIS  as  PB80-145212. 

Key  words:  energy  consumption;  energy  measurements; 
heat  pump;  laboratory  tests;  modifications  test  procedures; 
water  heaters. 

Modifications  are  proposed  for  the  current  U.S.  Department 
of  Energy  test  procedures  for  water  heaters  in  order  to  make 
them  applicable  to  electric  heat  pump  water  heaters.  The  modi- 
fications are  in  the  areas  of  definitions  and  technical  procedures. 
The  latter  includes  the  test  conditions,  test  procedures  and 
measurements,  and  calculations.  Reasons  for  making  these  modi- 
fications and  laboratory  test  data  are  provided  to  support  the 
modifications  in  the  technical  procedures. 
I 


NBSIR  79-1953.  Simulated  precipitation  reference  materials,  III, 

E.  R.  Deardorff,  T.  C.  Rains,  and  W.  F.  Koch,  25  pages 
(Sept.  1980).  Order  from  NTIS  as  PB80-227044. 

Key  words:  chemical  analysis;  rainwater  analysis;  reference 
materials. 

This  report  describes  the  preparation  of  a  third  series  of 
reference  materials  for  the  chemical  analysis  of  natural  precipi- 
tation samples.  These  materials  were  prepared  by  the  National 
Bureau  of  Standards  (NBS),  under  the  joint  sponsorship  of  the 
Environmental  Protection  Agency  (EPA),  and  the  U.S.  Geo- 
logical Survey  (USGS),  and  will  be  used  as  a  means  of  intercali- 
brating  atmospheric  monitoring  stations.  These  materials  consist 
of  high  and  low  concentrates  which  upon  dilution  simulate  the 
range  of  anion  and  cation  concentrations  typically  found  in 
natural  rainwater.  Two  separate  reference  samples  which  are  to 
be  used  undiluted  are  provided  for  evaluation  of  acidity  meas- 
urements. The  analytical  methods  used  to  establish  the  composi- 
tion of  the  samples  are  also  described. 

NBSIR  79-1954.  Development  of  the  flooring  radiant  panel  test  as 
a  standard  test  method,  C.  H.  Adams  and  S.  Davis,  57  pages 
(Mar.  1980).  Order  from  NTIS  as  PB80-180938. 

Key  words:  critical  radiant  flux;  fire  safety;  flame  spread; 
flammability;  floor  coverings;  flooring  radiant  panel  test; 
test  method. 

This  report  deals  with  the  standardization  phase  of  the  Floor- 
ing Radiant  Panel  Test.  It  describes  work  done  to  develop  the 
test  as  a  standard  for  measuring  one  of  the  major  factors  con- 
tributing to  the  potential  fire  hazard  of  floor  covering  systems 
used  in  corridors  and  exitways. 

The  investigation  involved  major  interlaboratory  test  pro- 
grams and  focused  on:  1)  establishing  realistic  test  conditions;  2) 
defining  and  minimizing  variability;  3)  drafting  a  complete  and 
concise  test  procedure;  and  4)  demonstrating  the  soundness  of 
the  method. 

Required  flux  profile  instrumentation  calibration  procedures 
were  developed  and  proven.  "Critical  Radiant  Flux"  data  ob- 
tained on  representative  floor  covering  systems  showed  the  rank 
ordering  of  important  products  such  as  man-made  and  natural 
fiber  carpets,  vinyl  asbestos  tile,  and  hardwood  flooring.  Ac- 
ceptable repeatabilities  of  about  20%  (within-laboratory  variabil- 
ity) and  reproducibility  of  about  35%  (between-laboratory  vari- 
ability) were  demonstrated  in  two  major  NBS/MMFPA/CRI 
interlaboratory  carpet  system  test  programs.  Fourteen  laborato- 
ries participated  in  these  full  factorial  statistically  designed  ex- 
periments with  each  laboratory  testing  eighteen  carpet  materials. 

NBSIR  79-1955.  Analysis  of  scaffolding  accident  records  and 
related  employee  casualties,  S.  G.  Fattal,  C.  L.  Mullen,  B.  J. 
Hunt,  and  H.  S.  Lew,  56  pages  (Jan.  1980).  Order  from  NTIS 
as  PB80-161466. 

Key  words:  accidents;  accident  statistics;  construction  regu- 
lations; construction  safety;  employee  casualties;  environ- 
mental hazards;  human  factors;  occupational  safety;  scaffold 
failures;  scaffolds. 

This  report  analyzes  the  causes  of  scaffold  accidents  involving 
employee  casualties  based  on  existing  records  of  such  incidents. 
Where  possible,  the  causes  are  identified  with  system  failures, 
environmental  factors  or  human  factors.  System  failures  are 
further  subdivided  into  categories  to  pinpoint  the  exact  nature 
of  the  event  that  triggered  the  accident.  The  study  provides  an 
insight  into  the  major  safety-related  aspects  of  scaffolding  prac- 
tices and  points  out  the  types  of  remedial  measures  that  should 
be  instituted  to  mitigate  the  frequency  and  consequences  of 
scaffolding  incidents.  Simultaneously,  it  identifies  critical  re- 
search needs  to  develop  the  technical  basis  for  the  improvement 
of  the  safety  aspects  of  scaffolding  practices. 
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NBSIR  79-1956.  NVLAP  glossary  of  terms  for  laboratory  ac- 
creditation, product  certification  and  standardization,  D.  B. 

Thomas,  26  pages  (Jan.  1980).  Order  from  NTIS  as  PB80- 
147556. 

Key  words:  accreditation;  compliance  testing;  laboratory 
criteria;  product  certification;  proficiency  testing;  quality 
control;  standardization;  testing  laboratory. 

This  glossary  provides  definitions  of  terms  commonly  used  in 
many  laboratory  accreditation  programs,  specifically  the  De- 
partment of  Commerce  National  Voluntary  Laboratory  Ac- 
creditation Program  (NVLAP),  as  well  as  product  certification 
and  standardization  programs.  The  successful  development  and 
administration  of  these  programs  require  a  clear  understanding 
of  the  terms  frequently  used  in  describing  laboratory  criteria, 
evaluation  methodology,  proficiency  testing,  compliance  testing, 
quality  control  and  standardization. 

Some  of  the  definitions  were  derived  from  those  presented  in 
ASQC,  ASTM,  ANSL  TAPPI  and  ISO/CERTICO  documents 
with  some  of  the  wording  (but  not  the  meaning)  altered  to 
emphasize  a  principle.  A  bibliography  listing  the  sources  of 
some  of  the  definitions  is  included. 

NBSIR  79-1957.  Analysis  of  code  related  responses  from  the 
solar  demonstration  program,  J.  Greenberg,  153  pages  (Jan. 
1980).  Order  from  NTIS  as  PB80-1 53968,  microfiche 
only. 

Key  words:  building  code;  code  official;  demonstration  pro- 
gram; institutional  constraints;  solar  builder/developer; 
solar  energy. 

This  report  was  prepared  jointly  for  the  Department  of  Hous- 
ing and  Urban  Development  (HUD)  and  the  Department  of 
Energy  (DoE)  under  activities  carried  out  by  the  National 
Bureau  of  Standards  (NBS)  relative  to  the  National  Solar  Heat- 
ing and  Cooling  Demonstration  Programs.  This  report  docu- 
ments and  analyzes  the  building  regulatory  information  gathered 
during  the  course  of  the  Residential  Solar  Demonstration  Pro- 
gram from  inception  of  the  program  through  September  30, 
1978.  The  report  is  based  primarily  on  data  collected  by  HUD 
contractor  personnel  and  are  data  which  have  been  transmitted 
to  NBS  for  inclusion  in  the  NBS  Solar  Data  Base.  Although  not 
all  builders  and  local  code  officials  participating  in  the  demon- 
stration program  were  interviewed  for  this  study,  the  total 
number  of  participants  interviewed  was  of  sufficient  size  to 
postulate  trends  and  draw  reasonable  conclusions  regarding  the 
building  regulatory  aspects  of  the  program.  The  report  con- 
cludes that  existing  codes  do  not  present  a  barrier  to  the  instal- 
lation and  acceptance  of  solar  systems;  however,  code  officials 
need  additional  training  and  better  back-up  material  to  properly 
evaluate  solar  systems. 

NBSIR  79-1959.  Standardization  in  France,  I.  M.  Martinez,  65 
pages  (Feb.  1980).  Order  from  NTIS  as  PB80-162126. 

Key  words:  AFNOR;  antitrust;  certification;  France; 
French  standards  system;  government  policy;  product; 
standards  systems. 

This  report  provides  an  overview  of  the  voluntary  standards 
system  in  France.  The  author,  a  former  employee  of  AFNOR — 
the  official  French  standardization  organization,  calls  on  her 
firsthand  experience  to  discuss  the  following  aspects  of  the 
French  standard  system:  (1)  Organization,  (2)  French  Standards, 
(3)  Standards  Development,  (4)  Certification,  (5)  Government 
Use  of  Standards,  (6)  The  Role  of  Consumers  and  Labor  in 
Standardization,  and  (7)  France's  Participation  in  International 
Standards  Activities. 

NBSIR  80-1629.  Development  of  standards  for  superconductors. 
Annual  report  FY  79,  F.  R.  Fickett  and  A.  F.  Clark,  45  pages 
(Dec.  1979).  Order  from  NTIS  as  PB80-175417. 


Key  words:  critical  current;  critical  temperature;  losses; 
magnetic  property;  standards;  superconductor. 

Practical  superconductors  are  complex  materials  and  the  de- 
termination of  the  parameters  required  for  designing  with  them 
is  a  difficult  task.  Many  approaches  are  possible  for  determining 
a  given  parameter  and  the  results  depend  critically  on  which 
one  is  chosen.  The  goal  of  this  program  is  to  arrive  at  a  set  of 
useful  voluntary  standards  for  measurements  on  modern  practi- 
cal superconductors  that  will  be  acceptable  to  both  manufactur- 
ers and  users.  Agreement  on  a  set  of  standard  definitions  for  the 
various  parameters  is  also  necessary.  This  report  describes  the 
status  of  the  program  and  includes  a  brief  historical  introduc- 
tion. The  need  for  standards  in  this  area  is  described  in  detail 
with  particular  attention  paid  to  the  need  for  consensus  among 
all  interested  parties  and  our  techniques  for  achieving  it.  Results 
from  the  experimental  research  by  NBS  and  a  review  of  the 
wire  manufacturers'  programs  are  presented. 

NBSIR  80-1633.  Materials  studies  for  superconducting  machinery 
coil  composites,  J.  W.  Ekin,  M.  B.  Kasen,  D.  T.  Read,  R.  E. 
Schramm,  R.  L.  Tobler,  and  A.  F.  Clark,  162  pages  (Nov. 
1979).  Order  from  NTIS  as  PB80-2 12202. 

Key  words:  critical  current;  fiberglass/epoxy  composite; 
mechanical  properties;  niobium-tin;  niobium-titanium;  strain; 
superconducting  coil  composite;  superconducting  wire. 

The  physical  properties  of  a  superconducting  coil  composite 
are  studied  to  accurately  predict  the  coil  behavior  under  operat- 
ing conditions.  Emphasized  in  this  third  interim  report  are  stud- 
ies on  the  effect  of  stress  and  strain  on  the  critical  current  of 
superconducting  wires.  The  report  also  includes  data  on  several 
fiberglass/epoxy  support  structures  for  the  coil  and  its  dewar. 
Preliminary  results  are  also  given  for  the  effect  of  stress  on 
small  superconducting  composite  rings  used  to  model  the  full 
sized  coil  behavior.  A  summary  of  the  program  results  to  date  is 
included. 

NBSIR  80-1961.  Simplified  heating  and  cooling  energy  analysis 
calculations  for  residential  applications,  T.  Kusuda  and  T. 
Saitoh,  137  pages  (July  1980).  Order  from  NTIS  as  PB80- 
213986. 

Key  words:  energy  analysis  calculation;  energy  retrofit; 
home  audit;  thermal  time  constant. 

In  order  to  shorten  the  lengthy  computational  labor  and  cost 
common  to  most  existing  hourly  simulation  computer  programs, 
a  simplified  energy  calculation  procedure  was  developed  for  the 
evaluation  of  energy  conservation  effectiveness  of  home  retrofit- 
ting. The  procedure  utilizes  monthly  normal  weather  parameters 
such  as  temperature,  humidity,  wind  data,  and  solar  radiation,  in 
lieu  of  the  traditional  degree-day  procedure. 

The  thermal  time  constant  was  used  to  account  for  the  effect 
of  building  thermal  mass  on  seasonal  heat  transfer  performance. 
In  addition  to  standard  retrofit  procedures  such  as  addition  of 
thermal  insulation,  use  of  storm  windows,  and  sealing  of  cracks, 
included  in  the  procedure  are  the  energy  conservation  effects 
due  to  the  use  of  solar  collectors,  hot  water  tank  insulation,  and 
insulation  around  the  heat  distribution  systems  such  as  ducts  and 
pipes. 

NBSIR  80-1964.  Recommended  guidelines  for  safety  inspection  of 
construction  of  concrete  cooling  towers,  H.  S.  Lew,  S.  G. 
Fattal,  and  B.  J.  Hunt,  36  pages  (Feb.  1980).  Order  from 
NTIS  as  PB80- 170525. 

Key  words:  concrete;  construction;  cooling  tower;  form- 
work;  hoisting  system;  regulations;  safety;  standards. 

As  a  result  of  the  natural  draft  cooling  tower  construction 
disaster  at  Willow  Island,  West  Virginia,  the  National  Bureau  of 
Standards  (NBS)  reviewed  existing  Occupational  Safety  and 
Health  Administration  (OSHA)  construction  safety  and  health 
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regulations  and  developed  guidelines  for  use  by  the  OSHA 
compliance  officers  for  safety  evaluation  of  reinforced  concrete 
shell  cooling  tower  construction. 

The  guidelines  furnished  are  based  on  existing  OSHA  regula- 
tions, but  highlight  their  application  to  this  type  of  construction 
by  pointing  out  critical  construction  operations,  their  safety 
aspects,  and  needed  compliance  inspection  procedures.  Major 
regulatory  provisions  affecting  the  basic  construction  plans, 
safety  aspects  of  design  criteria  and  responsibilities,  record  keep- 
ing, and  inspections  are  summarized.  Special  attention  is  given 
to  construction  loadings,  construction  sequences,  hoisting  sys- 
tems, and  personnel  safety  training. 

Detailed  identification  is  made  of  items  relating  to  concrete 
inspection,  concrete  control,  formwork  operations,  construction 
loadings,  hoisting  systems,  and  construction  safety  planning. 

NBSIR  80-1965.  Fire  and  life  safety  for  the  handicapped,  B.  M. 

Levin,  Ed.,  154  pages  (Feb.  1980).  Order  from  NTIS  as 
PB80-144173. 

Key  words:  building  codes;  building  design;  building  fires; 
building  management;  egress;  emergencies;  escape;  evacua- 
tion; fire  alarm  systems;  fire  departments;  fire  safety;  handi- 
capped; life  safety;  refuge. 

On  November  26-29,  1979,  the  National  Bureau  of  Standards 
hosted  a  Conference  on  Fire  Safety  for  the  Handicapped  where 
80  experts  discussed  the  problems  of  the  handicapped  in  fire 
emergencies,  safety  procedures,  and  hardware  that  upgrades 
their  safety.  The  major  work  of  the  Conference  was  conducted 
by  seven  panels  that  met  in  parallel:  overview,  alarm  systems, 
refuge,  egress,  self-protection,  management  actions,  and  emer- 
gency service  actions. 

Six  workshops  were  held  in  preparation  for  the  Conference 
during  August  and  September  1979  in  the  area  of  life  safety  for 
the  handicapped  in  emergencies.  The  workshops  were:  codes 
and  standards,  emergency  preparedness  planning,  building 
design,  education,  consumer  interests,  and  products.  Each  of  the 
13  panels  and  workshops  prepared  a  report  containing  back- 
ground information  and  the  recommendations  of  the  panels. 
This  document  contains  the  13  reports,  the  speeches  at  plenary 
sessions  and  supplementary  comments  by  some  of  the  partici- 
pants. 

NBSIR  80-1967.  The  calibration  of  angle  blocks  by  intercompari- 
son,  C.  P.  Reeve,  26  pages  (Apr.  1980).  Order  from  NTIS  as 
PB80-182132. 

Key  words:  angle  block;  autocollimator;  calibration;  flat- 
ness; intercomparison;  random  error;  squareness;  standard 
deviation;  systematic  error;  uncertainty. 

One  service  performed  by  the  National  Bureau  of  Standards 
is  the  calibration  of  angle  blocks.  Test  blocks  normally  come  in 
sets  of  16  nominal  sizes  from  1"  to  45°.  Their  angular  values  are 
calibrated  by  intercomparison  with  NBS  master  angle  blocks 
and  other  test  blocks  of  the  same  nominal  size.  Each  test  block 
is  also  measured  for  its  maximum  out-of-flatness  and  out-of- 
squareness.  Statistical  tests  are  performed  in  order  to  maintain 
control  over  the  short-term  and  long-term  variability  of  the 
measurement  process. 

A  complete  description  of  the  measurement  process  is  given 
with  special  attention  paid  to  the  mathematical  model  for  the 
measurements  and  the  least  squares  estimation  of  the  angular 
values.  The  method  for  determining  the  standard  deviations  of 
the  short-term  and  long-term  errors  is  also  given. 

NBSIR  80-1968.  Determination  of  the  calorific  value  of  refuse- 
derived-fuels  by  large-bomb  calorimetry  summary  of  the  1978 
fiscal  year  results,  D.  R.  Kirklin,  E.  S.  Domalski,  and  D.  J. 
Mitchell,  37  pages  (Jan.  1980).  Order  from  NTIS  as  PB80- 
154818. 
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Key  words:  bomb  calorimetry;  gross  calorific  values; 
refuse-derived-fuels;  sample  characterization;  sample  proc- 
essing effects;  25  gram  capacity  bomb  calorimeter. 

An  oxygen  bomb  calorimeter  which  can  accommodate  a  25 
gram  sample  of  refuse  or  a  refuse-derived-fuel  (RDF)  has  been 
designed  and  constructed  at  the  National  Bureau  of  Standards 
for  the  purpose  of  studying  the  effects  of  sample  processing  on 
the  measured  calorific  value  of  such  material.  This  large  calori- 
meter is  an  enlarged  and  modified  version  of  a  conventional-size 
calorimeter  also  in  use  at  NBS.  The  large  calorimeter  can 
handle  samples  ten  times  larger  than  the  conventional-size  calor- 
imeter and  therefore  can  be  used  to  investigate  RDF  samples 
with  either  minimal  or  no  processing.  Calorimetric  results  are 
presented  for  calorific  value  measurements  carried  out  on 
d(densified)-RDF  in  both  calorimetric  systems.  Moisture-  and 
ash-free  (MAF)  calorific  values  were  obtained  in  the  large  ca- 
lorimeter from  six  randomly  chosen  unprocessed  RDF  samples 
and  had  a  mean  value  of  24.99  MJ-kg"'  (10  742  Btu-lb""'). 
Another  randomly-chosen  sample  of  unprocessed  RDF  was  sub- 
jected to  extensive  processing  to  obtain  a  "homogeneous"  analy- 
sis sample  for  use  in  the  conventional-size  calorimeter.  Individu- 
al measurements  in  the  conventional  size  calorimeter  on  each  of 
ten  "homogeneous"  sub-samples  gave  a  mean  calorific  value  of 
24.99  MJ-kg"'  (10  743  Btu-lb"').  The  result  of  this  investigation 
indicate  that  the  calorific  value  of  d-RDF  is  unaffected  by  the 
sample  processing  technique  used  at  NBS. 

NBSIR  80-1969.  Consultation  visit  to  the  Honduras  Department 
of  Engineering  and  Standardization,  H.  S.  Peiser,  54  pages 
(Feb.  1980).  Order  from  NTIS  as  PB80-162134. 

Key  words:  Agency  for  International  Development;  devel- 
opment assistance;  Honduras;  legal  metrology;  metrication; 
metrology;  quality  assurance;  standardization;  test  laborato- 
ries; weights  and  measures  laws. 

The  Government  of  Honduras,  with  support  from  the 
Agency  for  International  Development,  asked  the  National 
Bureau  of  Standards  to  provide  consultation  on  an  increased 
concern  with  standardization  and  measurement  services.  In  this 
report,  H.  Steffen  Peiser  describes  his  brief  visit  to  Tegucigalpa 
and  his  constructive  discussions  with  governmental,  industrial, 
and  university  authorities.  Honduras  has  very  considerable  un- 
exploited  natural  resources  and  a  developing  industrial  manufac- 
turing base  in  need  of  standardization,  especially  for  quality 
control,  to  enter  world  markets.  Honduras  needs  a  new  Weights 
and  Measures  Law  and  metrology  and  test  laboratories,  as  well 
as  some  assistance  for  training  technicians.  Closer  cooperation 
with  regional  standardization  organizations  is  advocated.  Do- 
mestically, measurement  control  in  retail  markets  needs  to  be 
developed.  Although  officially  Honduras  is  metric,  the  change 
to  metric  units  has  not  been  widely  accepted  by  the  public. 
Peiser  believes  that  the  new  programs  would  be  highly  cost 
effective  for  the  economy. 

NBSIR  80-1974.  Lead  chromate  pigments — A  literature  survey  on 
environmental  and  toxic  effects,  M.  A.  Post  and  P.  G.  Camp- 
bell, 43  pages  (Feb.  1980).  Order  from  NTIS  as  PB80- 160666. 

Key  words:  air  pollution;  chromate  ore;  environmental  ef- 
fects; lead  chromate  pigments;  storm  water  runoff;  toxicity; 
water  pollution. 

In  connection  with  an  evaluation  of  the  performance  of  possi- 
ble alternative  yellow  pigments,  a  literature  search  was  made  on 
the  toxicity  and  environmental  effects  of  lead  chromate  pig- 
ments. The  literature  reveals  that  workers  in  chromate  plants  in 
the  U.S.,  Europe  and  Japan  have  had  a  high  incidence  of  lung 
cancer  as  well  as  other  respiratory  ailments.  Further,  reports  on 
the  biologic  interactions  of  chromium  show  that  chromium  in  its 
hexavalent  state  (chromate,  dichromate)  penetrates  body  mem- 
branes such  as  skin  and  the  walls  of  red  blood  cells  and  is 
subsequently  reduced  to  the  trivalent  state  and  complexed  with 
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organic  molecules.  While  the  carcinogen  in  the  chromate  manu- 
facturing process  has  not  been  identified,  animal  experiments 
have  shown  that  calcium  chromate  can  produce  cancer  in  rats. 
Information  is  presented  on  sources  of  chromium  in  air  and 
water  pollution.  Also,  the  pollution  aspects  of  lead  and  chromi- 
um in  storm  water  runoff  and  as  street  contaminants  are  re- 
viewed. 

NBSIR  80-1976.  Numerical  solution  of  linear  difference  equa- 
tions, D.  W.  Lozier,  169  pages  (Mar.  1980).  Order  from  NTIS 
as  PB80- 169980. 

Key  words:  factorization  methods;  linear  difference  equa- 
tions; linear  recurrence  relations;  Miller's  algorithm;  nu- 
merical stability;  Olver's  algorithm. 

Consider    a    given    linear    difference    equation    2   j '  =  0 

ds(r)y(r  -I-  s)  =  g(r)  where  1  >  2  and  r  =  0,1,2        Suppose  y  is  a 

solution  of  this  equation  and  u,v  are  solutions  of  the  homogene- 
ous form  of  this  equation  such  that  u(r)/v(r)  — >•  0,  y(r)/v(r)  — >•  0, 
u(r)/y(r)  — >■  0.  Under  these  circumstances  algorithms  for  the 
computation  of  y  based  on  forward  or  backward  recurrence, 
such  as  the  Miller  algorithm,  are  numerically  unstable. 

Stable  algorithms,  such  as  the  method  of  Olver,  have  been 
based  on  approximating  y(r)  by  the  solutions  of  a  certain  se- 
quence of  boundary  value  problems.  Specifically  yn(r)  is  a  solu- 
tion that  coincides  with  y(r)  over  so.me  initial  range  of  r,  say 
r  =  i,  i  +  1,...,  i  +  j  —  1,  and  satisfies  yn(r)  =  0  for  r  =  n, 
n  +  1,...,  n  +  1— j—  1.  Here  j  is  an  integer  whose  value  depends 
on  the  asymptotic  behavior  of  the  chosen  solution  y(r)  and  n  is 
an  arbitrary  large  integer.  Boundary  value  problems  of  this  type 
are  shown  to  be  equivalent  to  two  initial  value  problems  of 
order  j  and  1  —  j  by  factorization  of  the  difference  operator.  The 
solution  of  the  problem  of  order  j  is  obtained  by  forward  recur- 
rence; the  solution  of  the  other  problem  is  obtained  by  back- 
ward recurrence. 

The  algorithm  is  specified  completely  for  a  broad  class  of 
operators  including,  for  example,  every  constant-coefficient  op- 
erator. Convergence  of  yn(r)  to  y(r)  as  n  — >■  oo  for  fixed  r  is 
proved  and  an  expansion  of  the  truncation  error  is  derived. 
Numerical  stability  is  demonstrated.  The  method  is  tested  by 
numerical  examples  involving  fourth-order  equations  with  vari- 
able coefficients. 

NBSIR  80-1977.  Forecasting  lead  paint  abatement  costs:  A  com- 
puterized approach,  R.  E.  Chapman  and  K.  A.  Barnes,  88 
pages  (Mar.  1980).  Order  from  NTIS  as  PB80-162886. 

Key  words:  applied  economics;  building  economics;  build- 
ing materials;  economic  analysis;  housing;  lead-based  paint; 
lead  poisoning. 

This  report  describes  a  computerized  procedure  for  estimating 
the  cost  of  eliminating  the  lead-based  paint  hazard  from  build- 
ings. This  procedure  is  based  on  the  results  of  an  extensive  field 
test  program  in  which  lead-based  paint  hazard  abatement  activi- 
ties were  carried  out  in  approximately  200  dwelling  units.  The 
computerized  cost  estimation  procedure  which  emerged  is  par- 
ticularly useful  because  it  takes  into  consideration  both  vari- 
ations in  the  conditions  of  the  dwelling  unit  as  well  as  in  the 
prices  for  labor  and  materials.  As  a  result,  it  permits  the  least 
costly  abatement  technique  to  be  identified  under  a  wide  variety 
of  circumstances.  In  addition,  when  contract  cost  estimates  are 
desired,  the  computer  program  groups  dwelling  units  together 
into  contracts  in  such  a  way  that  the  sum  of  the  expected  bid 
prices  is  minimized. 

This  report  is  intended  to  serve  as  a  user's  manual  for  staff 
members  concerned  with  the  problem  of  estimating  lead-based 
paint  abatement  costs.  Specific  cases  with  respect  to  the  prepa- 
ration of  cost  estimates  for  individual  dwelling  units  or  of 
budget  estimates  for  program  managers,  policy  makers,  or  other 
decision  makers,  are  treated. 


NBSIR  80-1979.  Modeling  of  standards:  Technical  aids  for  their 
formulation,  expression,  and  use,  R.  N.  Wright,  S.  J.  Fenves, 
and  J.  R.  Harris,  17  pages  (Mar.  1980).  Order  from  NTIS  as 
PB80-203581. 

Key  words:  building  standards;  classification;  decision 
tables;  information  networks;  modeling;  standards;  stand- 
ards-writers; systems  analysis. 

Standards  are  the  primary  communication  and  control  mecha- 
nism used  to  describe  building  practices  and  products  in  com- 
munications between  the  various  participants  in  the  building 
process.  Most  prior  research  related  to  building  standards  has 
been  concerned  with  understanding  and  improving  the  perform- 
ance of  building  products.  This  work,  in  contrast,  is  concerned 
with  improving  the  organization,  expression  and  interpretation 
of  the  information  contained  in  a  standard.  Techniques  are  de- 
scribed for  objective  and  rigorous  representation  of  the  meaning 
of  a  standard.  These  allow  it  to  be  tested  for  aspects  of  clarity, 
completeness,  consistency  and  correctness.  Furthermore,  the 
techniques  allow  alternative  organizations  and  expressions  to  fit 
the  needs  of  various  users  with  assurance  that  meanings  remain 
unchanged  and  that  users  will  readily  find  and  understand  all 
provisions  even  in  a  new  or  unfamiliar  standard. 

NBSIR  80-1980.  Data  requirements  and  thermal  performance 
evaluation  procedures  for  solar  heating  and  cooling  systems,  E. 
R.  Streed,  Ed.,  85  pages  (Aug.  1979).  Order  from  NTIS  as 
PB80-120173. 

Key  words:  heating  and  cooling  performance;  solar  energy 
system;  thermal  performance  evaluation. 

This  document  provides  standardized  nomenclature  and  pro- 
cedures to  serve  as  a  guide  to  monitor  and  evaluate  research  or 
demonstration  type  solar  hot  water  or  heated  and/or  cooled 
systems,  components  and  buildings.  Performance  factors,  data 
requirements,  measurement  parameters  and  data  analysis  meth- 
ods are  described  for  typical  solar  energy  systems.  The  docu- 
ment has  resulted  from  the  review  and  comments  submitted  by 
representatives  of  countries  participating  in  Task  1.  Material 
developed  by  the  United  States  for  use  in  the  National  Solar 
Heating  and  Cooling  Demonstration  Program  and  published  as 
NBSIR  76-1137,  was  used  as  the  primary  reference.  The  contact 
persons  for  each  country  participating  in  Task  1  are  listed  in 
Appendix  A. 

NBSIR  80-1982.  BFIRES/Version  2:  Documentation  of  program 
modifications,  F.  I.  Stahl,  113  pages  (Mar.  1980).  Order  from 
NTIS  as  PB80- 169949. 

Key  words:  architectural  research;  building  fires;  computer- 
aided  design;  environmental  psychology;  fire  research;  fire 
safety;  human  behavior  in  fires;  modeling  technique;  pro- 
gramming; simulation  of  human  behavior. 

Several  shortcomings  of  BFIRES/Version  1  are  discussed. 
Chief  among  these  are  the  program's  inability  to  simulate  rescue 
activities  during  fire  events,  and  to  simulate  direct  interactions 
between  occupant  behavior  and  toxic  qualities  of  smoke  filled 
environments.  This  report  documents  a  revised  program, 
BFIRES/Version  2,  which  contains  new  subroutines  developed 
to  mitigate  these  problems.  These  subroutines  are  grouped  into 
two  modules:  (1)  a  "smoke"  module  designed  to  simulate  the 
experience  of  inhabiting  a  smoke  filled  environment,  and  (2)  a 
"rescue"  module  intended  to  permit  the  rescue  of  physically 
immobile  occupants.  Additional  improvements  incorporated  into 
BFIRES/Version  2  include  more  efficient  file  management  and 
data  input  facilities,  and  expanded  output  capabilities. 

NBSIR  80-1983.  Defect  characterization  and  dimensioning  of 
cracks  in  welds  by  the  ultrasonic  diffraction  method,  S.  Golan, 
26  pages  (Mar.  1980).  Order  from  NTIS  as  PB80-161755. 
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Key  words:  compressional  (P)  modes;  cracks;  defect  char- 
acterization; dimensioning;  one-transducer  technique;  shear 
(S)  mode;  ultrasonic  diffraction;  welds. 

The  possibility  of  applying  an  ultrasonic  diffraction  method 
for  dimensioning  of  crack-like  defects  in  welds  was  investigated. 
A  feasibility  study  was  carried  out  and  optimum  test  conditions 
were  established  using  a  series  of  test  specimens  with  narrow 
slits.  A  series  of  welded  specimens  with  in-weld  cracks  were 
tested.  The  possibility  of  using  a  quantitative  diffraction  tech- 
nique for  nondestructive  examination  of  pipeline  welds  in  field 
conditions  is  discussed. 

NBSIR  80-1984.  Static  pressures  produced  by  room  fires,  J.  B. 

Fang,  30  pages  (Mar.  1980).  Order  from  NTIS  as  PB80- 
162803. 

Key  words:  building  fires;  fire  tests;  flow  measurement; 
furniture;  interior  finishes;  residential  buildings;  room  fires; 
static  pressure. 

The  distributions  and  time-varying  nature  of  the  static  pres- 
sures developed  due  to  fires  in  residential  recreation  rooms  were 
determined  for  a  range  of  combustible  load  densities  and  differ- 
ent types  of  interior  lining  materials.  The  vertical  pressure  dif- 
ferentials with  respect  to  the  ambient  static  pressure  for  various 
fire  sizes  are  satisfactorily  correlated  by  a  hydrostatic  perfect 
gas  model  based  on  temperature  measurements  in  enclosures  and 
an  orifice  flow  model,  and  the  calculated  doorway  inflow  and 
outflow  gas  velocities  are  in  good  agreement  with  the  measured 
values.  The  pressure  differentials  are  found  to  reflect  the  loca- 
tions of  the  neutral  plane  at  the  doorway  and  the  thermal 
discontinuity  within  the  fire  room  reasonably  well,  and  their 
magnitudes  depend  on  the  average  upper  gas  temperature.  Rates 
of  mass  flow  in  and  out  of  the  room  calculated  from  the  ceiling 
and  the  floor  pressure  differentials  agree  fairly  well  with  those 
derived  from  the  doorway  gas  velocity  data. 

NBSIR  80-1987.  A  mathematical  model  for  use  in  evaluating  and 
developing  impact  test  methods  for  protective  headgear,  R.  E. 

Berger,  78  pages  (Mar.  1980).  Order  from  NTIS  as  PB80- 
164957. 

Key  words:  drop  test  parameter;  head  injury;  helmet;  injury 
criteria;  mathematical  model;  test  methods. 

A  lumped  parameter  mathematical  model  was  developed  to 
connect  injury  parameters  in  real  life  head  impact  environments 
to  output  parameters  of  test  methods  for  evaluating  protective 
headgear.  Analytical/experimental  schemes  were  developed  for 
mathematically  representing  the  parameters  that  characterize 
each  of  the  three  distinct  elements  of  the  model:  the  head  or 
headform,  the  impact  surface,  the  helmet.  A  comparison  of  the 
model  output  to  experimental  results  showed  a  satisfactory 
agreement.  The  model  was  shown  to  be  useful  in  determining 
test  method  pass/fail  criteria  which  correspond  to  the  threshold 
of  injury  in  the  real  life  situation. 

NBSIR  80-1988.  A  study  of  work  practices  employed  to  protect 
workers  in  trenches,  J.  Hinze  and  N.  J.  Carino,  124  pages 
(Mar,  1980).  Order  from  NTIS  as  PB80- 167497. 

Key  words:  construction  safety;  construction  standards;  ex- 
cavation; safety  regulations;  shoring;  trenching. 

Results  of  a  field  study  of  trenching  practices,  safety  related 
problems  in  trenching,  and  the  effect  of  the  Occupational 
Health  and  Safety  Administration  (OSHA)  regulations  for  exca- 
vation, trenching  and  shoring  are  presented.  The  data  were 
gathered  from  over  100  interviews  with  contractors  and  formen 
in  various  regions  of  the  country  and  from  the  answers  to 
questionnaires  sent  by  contractors'  associations  to  their  member- 
ship. The  data  indicate;  1)  the  technical  aspects  of  trenching 
work,  2)  the  industry's  opinion  of  the  current  OSHA  regula- 
tions, and  3)  factors  affecting  safety  performance  in  trenching 
work. 

\ 


NBSIR  80-1989.  A  study  of  handcuff  improvements,  J.  E.  Harris, 
25  pages  (Apr.  1980).  Order  from  NTIS  as  PB80-181365. 

Key  words:  handcuff;  lock  security. 

Designs  for  improving  the  security  of  present  day  ratchet  and 
pawl  metallic  handcuffs  are  presented.  Two  methods  utilizing  a 
new  lock  feature  were  developed  that  significantly  improve  the 
lock.  In  addition,  several  other  potential  handcuff  improvements 
are  discussed  in  this  report. 

NBSIR  80-1990.  Probabilities  of  vertical  overlap:  A  sensitivity 
analysis,  H.  K.  Hung,  J.  F.  Gilsinn,  and  K.  L.  Hoffman,  72 
pages  (Mar.  1980).  Order  from  NTIS  as  PB80-161151. 

Key  words:  air  safety;  collision  probability;  probability  dis- 
tribution; sensitivity  analysis;  separation  standard;  vertical 
error;  vertical  overlap. 

Because  of  the  potential  increase  in  traffic  at  FL  290  and 
above,  both  current  and  alternative  vertical  separation  standards 
are  being  reviewed.  A  plan  to  collect  data  on  the  vertical 
navigational  performance  of  aircraft  is  also  contemplated.  This 
report  documents  a  sensitivity  analysis  carried  out  to  assess  how 
different  assumptions  about  the  probability  distribution  of  "total 
vertical  error"  affect  the  probability  of  vertical  overlap.  The 
four  factors  affecting  the  probability  of  vertical  overlap  which 
are  examined  in  this  study  are:  the  functional  form  of  the  verti- 
cal-error distribution  function;  the  standard  deviation  of  this 
probability  distribution;  the  vertical  dimensions  of  the  aircraft; 
and  the  vertical  separation  standard.  Probabilities  of  vertical 
overlap  were  computed  over  a  range  of  possibilities  for  each  of 
these  four  factors  in  order  to  discern  the  effect  of  each  factor.  A 
final  section  discusses  the  findings  of  this  study  and  draws  some 
conclusions. 

NBSIR  80-1991.  Materials  for  fuel  cells,  L.  H.  Bennett,  C.  K. 
Chiang,  M.  I.  Cohen,  A.  L.  Dragoo,  A.  D.  Franklin,  and  A. 
J.  McAlister,  89  pages  (Mar.  1980).  Order  from  NTIS  as 
PB80-1 82355. 

Key  words:  catalyst;  cerium  dioxide;  electrocatalysis;  fuel 
cells;  impedance;  solid  electrolyte;  tungsten  carbide. 

Transition  metal-metalloid  compounds  involving  V,  Mo,  Ta, 
and  Nb  with  P,  Si  and  N  were  examined  as  potential  electroca- 
talysis in  hot  concentrated  phosphoric  acid.  MoP,  WP,  MoSi2, 
M02N/M0N,  and  W2N/WN  were  found  to  be  stable  in  the 
absence  of  cathodic  potentials.  The  W2N/WN  was  non-conduct- 
ing. MoSi2  and  M02N/M0N  were  both  inactive  as  catalysts  and 
unstable  under  cathodic  potentials.  MoP  and  WP  corroded  at 
about  0.2  volts  RHE.  Only  WP  showed  even  mild  activity  as  a 
hydrogen  oxidation  catalyst. 

The  electrochemical  properties  of  MqtWi-jC  electrodes  were 
studied  in  some  detail,  and  found  to  be  independent  of  x  near 
0.7.  The  electrochemical  behavior  is  very  similar  to  that  of  WC, 
with  about  the  same  activity  and  the  same  indifference  to  CO 
poisoning. 

Experiments  are  outlined  for  studying  a  possible  "spillover" 
effect  from  Pt  to  Moi-jWj-C  and  transition  metal  borides  as 
supports,  and  for  using  a  Raman  spectroscopic  technique  for 
characterizing  the  electrochemical  interface  of  transition  metal- 
metalloid  compound  electrodes. 

The  preparation  and  characterization  of  high-density  (99.6  to 
99.8%  of  theoretical)  Y203-doped  Ce02  ceramics  is  described. 
The  material  exhibits  very  sharp,  single-phase,  x-ray  diffraction 
peaks,  indicating  good  compositional  homogeneity.  The  influ- 
ence of  various  preparation  methods  on  the  sintering  character- 
istics of  powders  of  these  materials  is  described.  Chemical  ana- 
lytical techniques  are  given. 

The  electrical  properties  of  inhomcgeneities,  presumably 
grain-boundaries,  in  the  Y203-doped  Ce02  ceramics  were  very 
different  for  materials  prepared  from  powders  produced  by 
mixing  the  oxides  from  those  found  when  the  powders  were 
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prepared  by  coprecipitation.  A  higher  resistance  and  a  much 
higher  capacitance  were  found  in  the  latter  case. 

The  temperature  dependence  of  the  inhomogeneity  contribu- 
tion to  the  overall  resistance  in  the  Y203-doped  Ce02  is  some- 
what different  from  that  of  the  internal  grain  or  crystal  contri- 
bution, and  since  they  are  in  series,  the  larger  resistance  domi- 
nates. At  low  temperatures  it  is  the  crystal  contribution.  Hence 
an  Arrhenius  plot  of  the  dc  conductivity  exhibits  a  break,  as 
often  seen  in  the  literature  on  these  materials.  Only  the  portion 
at  temperatures  above  the  break,  on  this  view,  represents  the 
true  properties  of  the  substance  itself 

In  the  course  of  4-probe  dc  conductivity  measurements  on 
some  Y203-doped  Ce02  materials  a  slow  voltage  transient  was 
observed  under  constant-current  conditions.  This  transient  ap- 
pears to  involve  a  solid  state  diffusion  process. 

Modifications  to  our  automated  electrochemical  measurement 
system  are  described  that  allow  1)  an  increase  of  the  mass  data 
storage  available  to  the  system,  so  that  the  results  of  a  number 
of  repetitive  runs  can  be  stored  and  later  examined  and  com- 
pared; 2)  an  increase  in  the  maximum  sensitivity  when  data  are 
being  acquired  at  high  speed,  as  in  pulse  mode  operation;  and  3) 
the  use  of  a  complete  driver  system  in  the  software  to  coordi- 
nate all  its  aspects,  and  also  the  use  of  Fast  Fourier  Transform 
techniques  during  pulse  mode  operations.  These  modificatons 
are  described  in  detail. 

NBSIR  80-1992.  Development  of  flammability  criteria  for  trans- 
former dielectric  fluids,  R.  G.  Gann,  55  pages  (Mar.  1980). 
Order  from  NTIS  as  PB80- 163777. 

Key  words:  fire;  fiuids;  pool  fires;  transformers. 

With  the  recent  ban  on  the  use  of  polychlorinated  biphenyls, 
it  has  become  necessary  to  examine  the  fire  safety  requirements 
for  electrical  insulating  fluids.  The  hazards  are  delineated  and 
the  magnitude  of  the  transformer  fire  problem  assessed.  The 
current  fire  code  and  standard  test  methods  are  shown  to  be 
inadequate.  Approaches  to  fluid  fire  performance  testing  are 
presented,  as  is  a  basis  for  evaluating  the  economic  impact  of 
alternative  fire  safety  strategies.  The  report  concludes  with  rec- 
ommendations for  further  work. 

NBSIR  80-1993.  Economic  analysis  of  improved  efficiency  for 
central  air  conditioners,  S.  R.  Petersen,  G.  E.  Kelly,  and  D. 
A.  Didion,  55  pages  (June  1980).  Order  from  NTIS  as  PB80- 
209885. 

Key  words:  central  air  conditioners;  economic  analysis;  in- 
cremental savings;  life-cycle  costs;  minimum  efficiency 
standards;  minimum  energy-efficiency  levels. 

The  development  of  minimum  performance  standards  for  cen- 
tral air  is  required  by  the  National  Energy  Act  of  1978  and  is 
the  responsibility  of  the  Department  of  Energy  (DOE).  This 
report  attempts  to  assist  DOE  in  this  endeavor  by  providing  an 
analysis  of  the  life-cycle  savings  and  costs  associated  with  im- 
provements in  the  energy  efficiency  of  central  air  conditioners. 
It  develops  a  rational  methodology  that  can  be  used  in  setting 
minimum  standards  which  are  economically  and  technically  jus- 
tified and  makes  recommendations  which  the  authors  feel  meet 
these  criteria  for  both  split  and  package  central  air  conditioners. 

NBSIR  80-1994.  Household  appliance  usage  data,  A.  D.  Davies, 
R.  V.  Kelly,  A.  C.  Lewis,  C.  D.  Lovett,  and  T.  J.  Wang,  137 
pages  (Mar.  1980).  Order  from  NTIS  as  PB81-114068. 

Key  words:  appliances;  conservation;  costs;  energy;  EPCA; 
residential;  usage. 

The  Energy  Policy  and  Conservation  Act  (EPCA)  requires 
the  development  of  test  procedures  for  the  measurement  of  the 
energy  efficiencies  and  the  computation  of  Estimated  Annual 
Operating  Costs  (EAOC's)  of  consumer  products  covered  by 
the  EPCA.  These  products  are  refrigerators,  refrigerator-freez- 
ers, dishwashers,  clothes  dryers,  water  heaters,  room  air  condi- 


tioners, home  heating  equipment,  television  sets,  kitchen  ranges 
and  ovens,  clothes  washers,  humidifiers,  dehumidifiers,  central 
air  conditioners  and  furnaces. 

Each  test  procedure  contains  one  or  more  factors  that  are 
determined  by  the  consumer  and  include  such  items  as  uses  per 
year,  outdoor  and  indoor  environment,  household  operating 
practices  and  ground  water  temperature.  This  report  is  a  compi- 
lation of  the  sources  and  background  for  the  consumer  usage 
factors  contained  in  the  current  test  procedures.  Uncertainties  in 
these  factors  are  discussed,  and  for  selected  base  cases,  the 
corresponding  uncertainties  in  EAOC's  are  computed.  A  sub- 
stantial bibliography  is  included. 

The  purpose  of  the  report  is  to  provide  perspective  in  select- 
ing usage  factors  for  future  study  and  refinement.  The  items 
found  to  be  most  in  need  of  refinement  were  factors  bearing  on 
temperature  and  humidity  control  and  on  water  heating,  both 
on  national  and  regional  bases. 

NBSIR  80-1999.  Models  for  the  migration  of  additives  in  polyole- 
fins,  L.  E.  Smith,  S.  S.  Chang,  F.  L.  McCrackin,  I.  C.  San- 
chez, and  G.  A.  Senich,  137  pages  (Aug.  1980).  Order  from 
NTIS  as  PB80-220288. 

Key  words:  additives;  diffusion;  food  additives;  indirect  ad- 
ditives; migration;  models;  regulations. 

In  addition  to  continuing  our  experimental  and  theoretical 
program  as  previously  described  during  the  past  quarter  we 
have  considered  methods  of  organization  and  classification 
which  could  facilitate  the  understanding  and  use  of  our  program 
outputs.  We  have  also  considered  a  number  of  specific  technical 
questions  that  have  been  raised  by  FDA  staff  Our  program  has 
focused  initially  on  the  class  of  polymers  best  described  as 
polyolefins.  These  polymers  represent  the  majority  of  plastics 
used  in  packaging  applications  and  we  feel  that  models  of  mi- 
gration developed  for  the  principal  members  of  the  class  will  be 
applicable  to  most  members  with  only  minor  modifications.  The 
technical  requirement  that  the  polymers  be  equilibrium  fluids 
rather  than  glasses  can  be  established  by  a  glass  transition  tem- 
perature well  below  the  use  temperature  or  by  evidence  of  some 
crystallinity  at  use  temperatures.  Using  these  criteria,  a  prelimi- 
nary classification  of  polymers  based  on  chemical  structure  has 
been  developed.  We  have  found  a  formal  decision  tree  to  be  a 
useful  device  to  focus  attention  on  the  specific  technical  deci- 
sions involved  in  making  regulatory  judgments  on  indirect  addi- 
tive questions.  A  simple  example  of  such  a  decision  tree  is 
given.  The  general  form  of  this  tree  is,  of  course,  independent  of 
the  polymer-migrant  system  involved  but  the  functional  forms 
used  in  the  calculations  of  partition  coefficients  and  diffusion 
constants  are  specific  for  the  class  of  polymer  involved.  The 
determination  of  the  appropriate  functions  for  decisions  is  a 
principal  objective  of  our  work  along  with  an  assessment  of  the 
experimental  data  and  methods  needed  as  inputs. 

NBSIR  80-2000.  Development  of  test  structures  for  characteriza- 
tion of  the  fabrication  and  performance  of  radiation-hardened 
charge-coupled  device  (CCD)  imagers:  Annual  report,  December 
1,  1978  to  November  30,  1979,  G.  P.  Carver  and  S.  Rubin,  22 
pages  (Mar.  1980).  Order  from  NTIS  as  PB80- 160708. 

Key  words:  CCD;  electrical  test  structure;  gated  diode; 
integrated  gated-diode  electrometer;  integrated  test  struc- 
ture; leakage  current;  test  structure. 

This  project  is  to  evaluate  new  test  structures  and  test  meth- 
ods useful  for  the  characterization  of  radiation-hardened  CCD 
imagers.  During  the  period  covered  by  this  report,  consultation 
was  provided  to  The  Charles  Stark  Draper  Laboratory,  Inc. 
(CSDL)  and  to  CSDL  contractors  on  the  implementation  of  test 
structures  developed  during  the  previous  year  of  this  project.  In 
addition,  the  results  of  measurements  on  buried  channel  gated 
diodes  and  buried  layer  metal-oxide-semiconductor  field-effect 
transistor  (MOSFET)  direct-current  (dc)  profilers  are  reported. 
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Further  advances  in  the  development  of  the  integrated  gated- 
diode  electrometer  are  also  reported. 

NBSIR  80-2001.  Economics  of  the  product  certification  industry: 
Some  research  needs,  C.  Chapman  Rawie,  75  pages  (Mar. 
1980).  Order  from  NTIS  as  PB80-160716. 

Key  words:  accreditation  of  testing  laboratories;  certifica- 
tion; certification  industry;  economics;  government  policy; 
product  certification;  standardization  research  needs;  stand- 
ards. 

A  number  of  private  organizations  certify  products  for  safety 
and  other  qualities.  With  the  increase  in  safety  regulation,  prod- 
uct liability  suits,  and  interest  in  encouraging  the  use  of  new 
technologies  through  certification,  certification  is  likely  to 
become  more  and  more  important  as  a  way  to  show  conform- 
ance with  voluntary  or  regulatory  standards.  There  have  been  a 
number  of  Federal  and  State  government  activities  related  to 
product  certification.  However,  the  potential  impact  of  past  and 
proposed  government  actions  is  not  clear.  One  reason  may  be 
that  there  has  been  insufficient  study  of  the  economics  of  the 
product  certification  industry.  This  paper  asserts  that  such  study 
is  needed  as  a  basis  for  setting  government  policy  and  raises 
issues  that  should  be  addressed  concerning  structure  and  per- 
formance of  the  product  certification  industry. 

NBSIR  80-2002.  Method  of  testing,  rating  and  estimating  the 
heating  seasonal  performance  of  heat  pumps,  W.  H.  Farken,  G. 
E.  Kelly,  and  D.  A.  Didion,  65  pages  (Apr.  1980).  Order 
from  NTIS  as  PB80- 185622. 

Key  words:  central  air  conditioners;  central  heating  equip- 
ment; heating  seasonal  performance;  heat  pumps;  rating 
procedure;  residential  heating;  seasonal  performance;  test 
method. 

Test  and  rating  procedures  are  presented  for  electrically- 
driven  residential  air-to-air  heat  pumps  operating  in  the  heating 
mode.  The  procedures  are  designed  to  include  the  effects  of 
part-load  (cyclic)  operation,  variations  in  outdoor  temperature, 
and  frost  formation  on  the  heating  performance.  Using  the  test 
procedure  results,  a  calculation  procedure  is  presented  for  esti- 
mating the  heating  seasonal  performance  (HSPF)  and  cost  of 
operation  of  residential  heat  pump  units. 

NBSIR  80-2004.  The  measurement  of  the  smoke  leakage  of  door 
assemblies  during  standard  fire  exposures,  L.  Y.  Cooper,  71 
pages  (June  1980).  Order  from  NTIS  as  PB80-214000. 

Key  words:  building  fires;  compartment  fires;  doors;  egress; 
fire  tests;  high-rise  buildings;  leakage;  life  safety;  smoke; 
smoke  movement;  stack  effects;  test  methods. 

A  basis  for  relating  overall  intrabuilding  smoke  migration 
dynamics  to  high  temperature,  door  assembly  smoke  leakage 
measurements  is  formulated.  The  results  of  applying  the  tenta- 
tive, high  temperature,  ISO  test  method  DP  5925  Part  3,  which 
was  developed  to  measure  smoke  leakage  of  door  assemblies 
during  the  course  of  a  standard  fire  endurance  test,  are  reported. 
A  critical  analysis  reveals  that  the  basic  objective  of  the  method 
is  limited  in  its  utility  in  the  sense  that  fire  scenarios  in  high-rise 
buildings  may  not  be  adequately  simulated.  Consistent  with  the 
above-mentioned  experimental  results,  troublesome  theoretical 
problems  with  the  test  method  and  its  procedures  are  identified. 
These  lead  to  a  conclusion  that  the  test  method  as  written  is 
generally  unreliable.  An  alternate  test  concept  which  removes 
the  above-mentioned  DP  5925  Part  3  limitation  and  all  of  its 
problems  is  described  and  its  development  is  advocated. 

NBSIR  80-2005.  Computer  science  &  technology:  Investigation  of 
technology-based  improvement  of  the  ERIC  system,  S.  Treu, 
120  pages  (May  1980).  Order  from  NTIS  as  PB8I-167645. 

Key  words:  communications  technology;  computer  net- 
works; computer  technology;  data  entry;  distributed  proc- 


essing; Educational  Resources  Information  Center  (ERIC); 
information  systems;  intelligent  terminals;  mass  storage 
technology;  microfiche;  micrographics;  optical  character 
recognition. 

Results  of  a  one-year,  NIE-sponsored  study  to  identify  poten- 
tial technology-based  improvements  in  the  operation,  access, 
and  utilization  of  the  Educational  Resources  Information  Center 
(ERIC)  are  described.  Both  current  problem  areas  and  future 
possibilities  are  considered  with  regard  to  the  dichotomy: 
system  components  and  the  total  system.  Emphasis  is  on  charac- 
terizing the  component  functions  of  data  input  and  data  output 
as  well  as  the  total  system  operation  in  terms  of  applicable 
criteria  (data  type,  volume,  purpose,  performance).  Technologi- 
cal alternatives  are  then  discussed  with  reference  to  those  crite- 
ria. The  report  concludes  with  a  structured  summary  of  obser- 
vations, recommendations,  and  possible  follow-up  studies. 

NBSIR  80-2006.  Semiconductor  technology  program — Progress 
briefs,  W.  M.  Bullis,  Ed.,  16  pages  (Apr.  1980).  Order  from 
NTIS  as  PB80-191521. 

Key  words:  electronics;  integrated  circuits;  measurement 
technology;  microelectronics;  semiconductor  devices;  semi- 
conductor materials;  semiconductor  process  control;  silicon. 

This  report  provides  information  on  the  current  status  of  NBS 
work  on  measurement  technology  for  semiconductor  materials, 
process  control,  and  devices.  Results  of  both  in-house  and  con- 
tract research  are  covered.  Highlighted  activities  include:  mod- 
eling of  diffusion  processes,  analysis  of  spreading  resistance 
measurements,  and  studies  of  resonance  ionization  spectroscopy, 
resistivity-dopant  density  relationships  in  /'-type  silicon,  infrared 
detector  materials,  photoresist  sensitometry,  power  transistor 
switching  characteristics,  and  gross  leak  testing  and  application 
of  an  electrical  alignment  test  structure.  Brief  descriptions  of 
selected  on-going  projects  are  included,  and  recent  publications 
and  publications  in  press  are  listed.  The  report  is  not  meant  to 
be  exhaustive;  contacts  for  obtaining  further  information  are 
listed. 

NBSIR  80-2008.  Physical  testing  of  polymers  for  use  in  circula- 
tory assist  devices,  R.  W.  Penn,  G.  B.  McKenna,  and  F.  A. 
Khoury,  61  pages  (Mar.  1980).  Order  from  NTIS  as  PB80- 
164650. 

Key  words:  biomaterials;  blood  pump  materials;  butyl 
rubber;  elastomers;  polyolefin  rubber;  segmented  polyure- 
thane;  time  dependent  failure;  urethane-silicone  copolymer. 

The  mechanical  durability  of  an  elastomer  is  a  critical  factor 
in  its  suitability  for  blood  pump  applications.  In  such  applica- 
tions, an  elastomeric  bladder  is  expected  to  undergo  cyclic  stress 
or  strain  histories  at  a  frequency  of  approximately  1  Hz  for 
periods  of  several  years.  Test  methodologies  for  characterizing 
the  mechanical  durability  of  such  materials  do  not  exist. 

In  this  report,  we  describe  a  test  methodology  which  we  have 
developed  for  the  characterization  of  the  durability  of  elas- 
tomers which  are  candidate  materials  for  blood  pump  applica- 
tions. This  framework  is  based  upon  a  cumulative  damage  rule 
which  we  have  used  to  describe  the  time  dependent  failure  of 
glassy  and  semicrystalline  polymers.  Within  this  framework,  we 
are  in  the  process  of  studying  the  durability  of  a  polyolefin 
rubber,  a  urethane-silicone  copolymer  elastomer  and  a  segment- 
ed polyurethane  elastomer  which  are  candidate  materials  for 
blood  pump  applications.  We  have  also  prepared  a  standard 
butyl  rubber  to  use  for  inter  laboratory  comparisons  with  other 
labs  working  on  this  contract. 

The  cumulative  damage  framework  suggests  that  the  testing 
protocol  be  designed  to  examine  four  aspects  of  material  failure: 
(1)  failure  under  static  loads,  (2)  failure  under  dynamic  loads,  (3) 
frequency  dependence  of  dynamic  failure,  (4)  statistics  of  failure. 
We  report  on  our  results  to  date  on  the  uniaxial  and  equibiaxial 
failure  of  the  blood  pump  elastomers  using  a  testing  protocol 
which  includes  the  above  four  points. 


127 


NBSIR  80-2009.  Abstract  &  Index  Collection— National  Bureau 
of  Standards  Library,  D.  Cunningham,  64  pages  (Jan.  1980). 
Order  from  NTIS  as  80-169329. 

Key  words:  abstracting  and  indexing  services;  abstracts; 
indexes;  National  Bureau  of  Standards. 

An  alphabetical  arrangement  of  abstracts  and  indexes  availa- 
ble at  the  National  Bureau  of  Standards  (NBS)  Library  is  listed 
by  most  current  title  of  the  publication.  Other  information  in- 
cludes description  of  the  abstract  or  index,  library  holdings, 
principal  sources,  publisher  or  association,  corresponding  data 
base  and  the  classification  number.  A  general  subject  index 
follows  the  main  text  of  the  report. 

NBSIR  80-2010.  Analysis  of  construction  conditions  affecting  the 
structural  response  of  the  cooling  tower  at  Willow  Island,  West 
Virginia,  H.  S.  Lew  and  S.  G.  Fattal,  48  pages  (July  1980). 
Order  from  NTIS  as  PB80-222631. 

Key  words:  collapse;  concrete;  concrete  strength;  construc- 
tion; construction  loads;  cooling  tower;  dynamic  effects; 
failure;  failure  investigation;  hoisting  loads;  hyperbolic  shell. 

The  initial  investigation  of  the  Willow  Island  cooling  tower 
collapse  (NBSIR  78-1578)  established  that  the  most  probable 
cause  of  the  collapse  was  the  imposition  of  construction  loads 
on  the  tower  before  the  concrete  had  gained  adequate  strength. 
The  analysis  presented  herein  responds  to  questions  outside  the 
scope  of  that  investigation  which  considered  only  actual  condi- 
tions existing  at  the  time  of  the  collapse.  The  present  investiga- 
tion shows  that  failure  would  initiate  in  lift  28  if  the  concrete 
strength  in  that  lift  is  1000  psi  (6.9  MPa)  or  less,  and  to  maintain 
a  safety  factor  of  2.0,  the  concrete  strength  in  that  lift  should  be 
4000  psi  (27.6  MPa).  This  study  also  reveals  that  even  if  an 
additional  bolt  had  been  introduced  between  each  exterior 
jumpform  beam  and  the  tower,  the  stresses  would  not  have  been 
relieved  enough  to  prevent  failure  of  lift  28.  Finally,  it  is  shown, 
that  if  the  ground  anchor  point  of  the  static  line  had  been  kept 
at  the  location  occupied  just  prior  to  its  last  move  to  a  location 
near  the  center  of  the  tower,  the  stresses  in  the  shell  due  to 
construction  loads  would  have  been  relieved  to  the  extent  that 
failure  of  lift  28  would  probably  not  have  occured. 

NBSIR  80-2012.  Measuring  the  rate  of  corrosion  of  reinforcing 
steel  in  concrete,  E.  Escalante,  S.  Ito,  and  M.  Cohen,  44  pages 
(Mar.  1980).  Order  from  NTIS  as  PB80-170848. 

Key  words:  bridge  deck  corrosion;  corrosion  in  concrete; 
corrosion  of  steel;  polarization  technique;  rebar  corrosion. 

The  progress  on  a  research  program  directed  at  developing  a 
nondestructive  method  for  measuring  the  corrosion  of  steel  in 
concrete  as  related  to  bridge  deck  deterioration  is  reported. 
Several  polarization  techniques  for  measuring  the  corrosion  rate 
of  steel  in  concrete  are  correlated  to  actual  weight  loss  meas- 
ured gravimetrically.  The  design  of  a  prototype  automated  mini- 
computer system  for  measuring  the  corrosion  of  steel  in  con- 
crete is  also  described.  Included  are  the  results  of  a  laboratory 
basic  study  on  the  effect  of  pH,  Cl~,  O2,  and  moisture  on 
initiating  and  maintaining  corrosion  in  mortar. 

NBSIR  80-2014.  Safe  environments — Anthropometric,  biomechan- 
ical,  and  activity  considerations,  C.  E.  Jones  and  J.  V.  Fechter, 
155  pages  (June  1980).  Order  from  NTIS  as  PB80-199128. 

Key  words:  accidents;  anthropometry;  biomechanics;  dis- 
ability; disability  organizations;  home  safety;  household  ac- 
tivities; household  design;  mobility  aids;  room  use. 

This  report  has  been  prepared  for  the  National  Bureau  of 
Standards'  Center  for  Fire  Research  as  part  of  their  support  to 
the  Office  of  Human  Development  Services  of  the  U.S.  Depart- 
ment of  Health,  Education,  and  Welfare.  The  major  objective  of 
this  report  is  to  summarize  data  describing  the  physical  charac- 


teristics of  "normal"  and  disabled  people  as  actual  or  potential 
resident's  of  "normal"  homes,  the  space  through  which  they 
move,  their  limits  of  bodily  action,  the  causes  of  their  injuries, 
and  the  factors  influencing  their  use  of  residential  time.  The 
data  have  been  obtained  almost  entirely  from  published  litera- 
ture. Specific  and  general  evaluations  of  the  applicability  of  the 
data  to  normal  home  activities  are  presented. 

NBSIR  80-2015.  Economics  applied  to  standards:  A  guide  to  the 
literature,  S.  F.  Weber  and  B.  C.  Cassard,  92  pages  (Apr. 
1980).  Order  from  NTIS  as  PB80- 186034. 

Key  words:  benefit-cost  analysis;  benefit-risk  analysis;  bene- 
fits; bibliography;  costs;  economics;  evaluation;  literature 
search;  regulation;  standardization;  standards. 

This  report  provides  a  guide  to  the  available  literature  on  the 
application  of  economics  to  the  analysis  of  standards  and  stand- 
ardization. One  hundred  eighty-nine  relevant  articles,  reports, 
and  books  were  found  and  organized  into  four  major  categories 
of  interest:  (1)  General  methods  of  economic  evaluation;  (2) 
Economics  useful  for  standards  analysis;  (3)  Evaluation  of  spe- 
cific developed  standards;  and  (4)  Economics  applied  to  the 
development  of  standards.  The  significant  findings  within  each 
of  these  categories  are  briefly  discussed  in  the  text.  The  annota- 
tions which  accompany  the  bibliographical  entries  provide  more 
detailed  information.  The  text  includes  a  discussion  of  the  ap- 
proach followed  in  the  literature  search.  An  author  index  is  also 
provided. 

NBSIR  80-2016.  The  economics  of  consumer  product  information, 

R.  Dardis,  56  pages  (May  1980).  Order  from  NTIS  as  PB80- 
181001. 

Key  words:  benefits;  consumer;  information;  label;  product; 
testing. 

The  major  objective  of  this  study  was  to  e.xamine  the  eco- 
nomic principles  underlying  the  provision  and  acquisition  of 
consumer  product  information.  The  direct  and  indirect  benefits 
from  product  information  and  the  economics  of  consumer  infor- 
mation acquisition  comprise  the  first  part  of  the  study.  The 
existence  of  the  consumer  information  gap  within  the  past  two 
decades  is  investigated  in  the  second  part  of  the  study.  Reasons 
for  information  failures  in  the  marketplace  are  then  examined 
leading  to  a  discussion  of  various  methods  for  increasing  the 
level  of  consumer  product  information.  The  analysis  should 
provide  an  understanding  of  reasons  for  information  failures  in 
the  marketplace  and  problems  faced  by  policy  makers  in  at- 
tempting to  correct  market  deficiencies. 

NBSIR  80-2017.  State  standards,  plans  and  programs  for  energy 
conservation  of  consumer  products,  S.  J.  Chumas,  Ed.,  69 
pages  (Apr.  1980).  Order  from  NTIS  as  PB80- 182850. 

Key  words:  energy  conservation  measures  for  consumer 
products;  Energy  Extension  Service  (EES)  program;  regu- 
lations; standards;  State  energy  conservation  office  contact 
personnel;  State  energy  conservation  plans  and  programs. 

States  are  responding  to  Federal  requirements  to  develop 
procedures  for  public  energy  conservation  measures  and  plans. 
This  document  furnishes  evidence  or  absence  of  state  energy 
conservation  legislation,  regulations,  voluntary  standards,  plans, 
and  programs  for  consumer  products.  It  also  identifies  the  states 
that  are  participating  in  the  pilot  Energy  Extension  Service 
(EES).  The  survey  was  based  on  seven  questions  asked  of  each 
state.  This  document  contains  the  state  responses  to  the  inquiry 
and  a  bibliography  of  the  materials  submitted  in  response  to  the 
survey. 

NBSIR  80-2019.  Technical  specifications  of  a  proposed  Federal 
Information  Processing  Standard  on  the  modes  of  operation  for 
the  Data  Encryption  Standard,  M.  J.  O'Brien,  41  pages  (Apr. 
1980).  Order  from  NTIS  as  PB80-183189. 
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Key  words:  computer  security;  cryptography;  data  security; 
DES;  encryption;  modes  of  operation. 

This  paper  contains  a  draft  of  the  technical  information  de- 
scribing some  of  the  modes  of  operation  for  the  Federal  Data 
Encryption  Standard  (DBS).  A  DES  mode  of  operation  is  a 
technique,  external  to  the  cryptographic  algorithm,  for  incorpo- 
rating the  DES  into  a  cryptographic  system.  Four  modes  of 
operation  are  described:  the  electronic  codebook  (ECB)  mode, 
the  cipher  block  chaining  (CBC)  mode,  the  cipher  feedback 
(CFB)  mode,  and  the  authentication-only  mode. 

NBSIR  80-2021.  Report  to  AID  on  an  NBS/AID  workshop  on 
standardization  and  measurement  services,  H.  S.  Peiser,  C.  C. 
Raley,  and  P.  M.  Odar,  Eds.,  66  pages  (Apr.  1980).  Order 
from  NTIS  as  PB80-181829. 

Key  words:  AID;  assistance;  developing  economies;  foreign 
relations;  industrializing  nations;  international  relations; 
LDC's;  measurement  services;  standardization. 

From  October  3-21,  1978,  a  Workshop  was  held  at  the  Na- 
tional Bureau  of  Standards,  Gaithersburg,  and  at  selected  uni- 
versities, research  institutes,  standards  developing  organizations, 
test  centers,  and  industrial  companies,  under  the  sponsorship  of 
AID.  The  object  of  the  Workshop  was  to  give  standards  offi- 
cials of  industrializing  nations  insight  into  the  standards  and 
measurement  systems  of  the  United  States  and  the  role  of  the 
National  Bureau  of  Standards,  so  that  these  officials  might  con- 
sider what  parts  of  the  U.S.  system  might  usefully  be  adapted  to 
conditions  in  their  home  countries.  In  addition,  the  participants 
had  the  opportunity  of  attending  the  National  Conference  of 
Standards  Laboratories  and  a  special  seminar  designed  to  assist 
the  preparations  for  the  U.N.  Conference  on  Science  and  Tech- 
nology for  Development  (UNCSTD).  During  the  Workshop, 
papers  were  presented  to  exchange  standardization  experience 
from  each  participant's  country.  (These  papers  were  previously 
published  in  NBS  SP-543,  the  report  on  the  UNCSTD  seminar.) 
The  presentations  of  the  special  evening  speakers  for  the  Work- 
shop are  featured  in  this  report  and  also  a  special  contribution 
by  the  representative  from  the  Arab  Organization  for  Standardi- 
zation and  Metrology.  The  other  participants  were  from  Argen- 
tina, Barbados,  Brazil,  Guyana,  India,  Indonesia,  Jordan,  Kenya, 
Korea,  Pakistan,  Panama,  Saudi  Arabia,  Sudan,  Tanzania,  and 
Tunisia. 

NBSIR  80-2022.  NBS/AID  course  on  weights  and  measures  serv- 
ices, H.  S.  Peiser,  C.  C.  Raley,  A.  D.  Tholen,  and  P.  M. 
Odar,  Eds.,  84  pages  (Apr.  1980).  Order  from  NTIS  as  PB80- 
187206. 

Key  words:  AID;  assistance;  developing  economies;  foreign 
relations;  industrializing  nations;  international  relations; 
measures;  weights;  weights  and  measures. 

During  the  period  July  15-27,  1979,  a  course  on  weights  and 
measures  services  was  held  by  the  National  Bureau  of  Standards 
under  the  sponsorship  of  AID  in  Los  Angeles,  California;  Seat- 
tle, Washington;  and  Portland,  Oregon.  The  object  of  the  course 
was  to  give  weights  and  measures  officials  of  industrializing 
nations  insight  into  the  weights  and  measures  systems  of  the 
United  States  and  the  role  of  the  National  Bureau  of  Standards, 
so  that  these  officials  might  consider  what  parts  of  the  U.S. 
system  might  usefully  be  adapted  to  conditions  in  their  home 
countries.  An  exchange  of  experience  in  each  of  the  partici- 
pant's countries  was  presented  by  delivered  papers  which  are 
reproduced  here.  Countries  represented  included  Egypt,  Hondu- 
ras, India,  Liberia,  Mexico,  Nigeria,  Sri  Lanka,  Sudan,  Thailand, 
and  Tunisia. 

NBSIR  80-2027.  Measurement  techniques  for  solar  cells.  Annual 
report:  September  15,  1977  to  December  14,  1978,  D.  E. 

Sawyer,  H.  K.  Kessler,  and  H.  A.  Schafft,  69  pages  (July 
1980).  Order  from  NTIS  as  PB80-223134. 


Key  words:  device  measurements;  laser  scanning;  light-bias- 
ing; metallization;  ohmic  contacts;  reliability;  semiconductor 
measurements;  sheet  resistance;  solar  cell;  solar  cell  meas- 
urements; solar  cell  stability. 

This  is  a  report  of  work  in  a  program  on  solar  cell  measure- 
ment technique  development  and  other  services  which  was  per- 
formed at  NBS  on  September  15,  1977  to  December  14,  1978. 
The  objectives  of  the  program  are  to  assist  the  DOE  thin  film 
photovoltaic  effort  by  developing  solar  cell  device  and  material 
measurement  techniques  using  the  NBS-developed  laser  flying- 
spot  scanner,  by  assisting  DOE  in  organizing  and  hosting  appro- 
priate workshops  and  symposia,  and  by  providing  general  con- 
sultation and  liaison  service. 

A  technique  was  developed  which  employs  forward  biasing 
during  laser  scanning  of  the  solar  cell  to  reveal  defects  including 
cracks,  metallization  breaks,  and  regions  of  metallization  not  in 
ohmic  contact  with  the  underlying  semiconductor.  The  tech- 
nique also  has  provided  information  useful  to  cell  designers.  The 
experimental  results  obtained  are  consistent  with  predictions 
made  by  a  first-order  theory  developed  in-house,  and  by  subse- 
quent mathematical  modeling  performed  by  the  University  of 
Southern  California  under  subcontract.  Single-crystal  silicon 
artifacts  have  been  designed  to  couple  laser  scanning  meas- 
urements with  mathematical  analyses  to  define  quantitatively  the 
capabilities  of  the  laser  scanner  techniques  to  detect  cell  defects 
and  spatial  nonuniformities  of  cell  performance. 

The  laser  scanner  was  designed  originally  to  analyze  integrat- 
ed circuit  devices.  A  number  of  scanner  modifications  were 
made  and  ancillary  apparatus  was  developed  to  adapt  the  scan- 
ner for  examining  solar  cells.  These  modifications  include  an 
increase  in  the  specimen  area  that  can  be  scanned  without  speci- 
men repositioning,  the  use  of  a  more  efficient  means  of  electron- 
ically coupling  scanned  cells  to  the  display  electronics,  and  the 
construction  of  a  high-intensity  source  for  light-biasing  cells 
during  scanning. 

A  workshop  on  Stability  of  (Thin  Film)  Solar  Cells  and 
Materials  was  held  May  1-3,  1978  at  NBS,  Gaithersburg,  MD. 
Plans  were  initiated  for  a  workshop  on  photovoltaic  material 
and  device  measurements  scheduled  to  be  held  in  the  Washing- 
ton, D.C.  area  in  the  spring  of  1979. 

NBSIR  80-2028.  Information  and  guidelines  for  a  proposed  labo- 
ratory accreditation  and  product  certification  program  for  pho- 
tovoltaic energy  conversion  systems,  D.  B.  Thomas,  45  pages 
(Aug.  1980).  Order  from  NTIS  as  PB80-217615. 

Key  words:  energy  conversion;  laboratory  accreditation; 
photovoltaics;  product  certification;  solar  collectors;  solar 
energy. 

This  report  provides  information  and  guidelines  for  use  in 
preparing  and  implementing  a  laboratory  evaluation  and  prod- 
uct certificate  program  for  photovoltaic  products,  as  required  in 
the  Department  of  Energy's  work  plan  for  the  National  Photo- 
voltaic Energy  Program. 

The  report  presents  an  overview  of  the  advantages  and  disad- 
vantages of  laboratory  accreditation  and  product  certification 
including  economic  factors  that  should  be  considered  for  such 
programs.  Detailed  information  is  also  provided  on  the  two 
national  programs  for  accrediting  laboratories,  the  Department 
of  Commerce  National  Voluntary  Laboratory  Accreditation 
Program  (NVLAP)  and  the  American  Association  for  Labora- 
tory Accreditation  (AALA).  Information  on  the  California  and 
Florida  state  programs  for  laboratory  accreditation  and  product 
certification  of  solar  collector  systems  is  given  as  examples  of 
programs  that  have  been  in  operation  for  several  years.  The 
organization  of  these  programs  and  the  experience  gained  by  the 
program  administrators  may  be  useful  in  designing  and  imple- 
menting a  program  for  photovoltaics.  Also,  accreditation  and 
certification  programs  which  are  operated  by  other  Federal  and 
State  agencies  or  professional  and  trade  associations  are  listed 
for  reference  purposes. 
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A  number  of  steps  are  presented  which  need  to  be  taken 
before  any  laboratory  accreditation  and  product  certification 
program  for  photovoltaics  can  be  initiated.  These  steps  include 
the  selection  of  the  photovoltaic  products  to  be  certified  and  the 
selection  of  pertinent  performance  criteria,  levels  of  perform- 
ance, and  test  methodology.  Once  these  and  other  preparatory 
steps  have  been  taken,  a  procedure  is  described  to  actually 
implement  an  appropriate  program  for  photovoltaics. 

NBSIR  80-2029.  The  thermochemical  properties  of  the  uranium- 
halogen  containing  compounds,  V.  B.  Parker,  172  pages  (July 
.1980).  Order  from  NTIS  as  PB80-204605. 

Key  words:  data  evaluation;  enthalpy;  entropy;  Gibbs 
energy;  heat  capacity;  thermochemical  tables;  uranium-halo- 
gen containing  compounds. 

A  detailed  analysis  and  evaluation  of  the  thermochemistry  of 
the  uranium-halogen  containing  compounds  is  presented,  with  a 
tabular  summary  of  the  thermochemical  properties  given.  The 
properties  given,  where  data  are  available,  are  in  the  enthalpy  of 
formation,  AHf,  Gibbs  energy  of  formation,  AGP,  entropy,  S°, 
heat  capacity,  Cp°,  all  at  temperature  298.15  K,  and  the  enthalpy 
of  formation  at  K  0,  AHPo,  and  the  enthalpy  difference, 
H°(298)-H°(0).  The  values  are  consistent  with  the  CODATA 
Key  Values  for  thermodynamics. 

The  analysis  of  the  uranium-halogen  containing  compounds 
includes  some  vapor  pressure  equations  and  Cp  equations.  Some 
thermal  functions  which  are  not  readily  available  in  the  accessi- 
ble open  literature  are  presented  in  the  Appendix  for  com- 
pounds that  required  their  use. 

The  tabular  summary  of  AHP,  AGf,  includes  the  values  for 
those  uranium  compounds  which  were  necessary  for  this  evalua- 
tion. 

NBSIR  80-2032.  Kinetic  and  photochemical  data  for  atmospheric 
chemistry  reactions  of  the  nitrogen  oxides,  R.  F.  Hampson,  Jr., 
94  pages  (May  1980).  Order  from  NTIS  as  PB80- 198799. 

Key  words:  atmospheric  chemistry;  chemical  kinetics;  data 
evaluation;  nitrogen  oxides;  photoabsorption  cross  section; 
photochemistry;  quantum  yield;  rate  coefficient. 

This  report  contains  24  individual  data  sheets  for  thermal  and 
photochemical  reactions  of  importance  in  the  atmospheric 
chemistry  of  the  nitrogen  oxides.  For  each  reaction  the  available 
experimental  data  are  summarized  and  critically  evaluated,  and 
a  preferred  value  of  the  rate  coefficient  is  given.  The  selection 
of  the  preferred  value  is  discussed  and  an  estimate  of  its  accura- 
cy is  given.  For  the  photochemical  process  the  data  are  summa- 
rized, and  preferred  values  for  the  photoabsorption  cross  section 
and  primary  quantum  yields  are  given.  These  data  sheets  were 
prepared  by  the  author  for  the  evaluation  by  the  CODATA 
Task  Group  on  Chemical  Kinetics  to  be  published  in  the  Jour- 
nal of  Physical  and  Chemical  Reference  Data. 

NBSIR  80-2038.  Psychological  deterrents  to  nuclear  theft:  An 
updated  literature  review  and  bibliography,  G.  W.  Lapinsky, 
Jr.,  and  C.  Goodman,  46  pages  (June  1980).  Order  from  NTIS 
as  PB80- 197080. 

Key  words:  cognitive  processes;  nuclear  weapon  theft;  per- 
ceptual processes;  psychological  deterrence;  security  sys- 
tems; sensory  processes. 

A  review  of  the  unclassified  literature  dealing  with  psycho- 
logical deterrents  was  conducted  for  the  Defense  Nuclear 
Agency  (DNA).  The  review  indicates  that  while  human  psy- 
chological processes  (sensory,  perceptual,  and  cognitive)  can  be 
manipulated  by  various  means,  definitive  empirical  data  are 
lacking  which  directly  relate  to  deterring  nuclear  weapon  theft. 
Behavioral  impact  research  should  be  undertaken  by  DNA  to 
ascertain  the  deterrence  values  of  the  many  techniques  identi- 
fied. 


NBSIR  80-2039.  A  metallurgical  evaluation  of  two  AAR  M128 
steel  tank  car  head  plates  used  in  switchyard  impact  test. 
Report  No.  10,  J.  G.  Early  and  C.  G.  Interrante  ,  66  pages 
(May  1980).  Order  from  NTIS  as  PBS  1-1 79483. 

Key  words:  AAR  Ml 28  steel;  Charpy  V-notch;  head  plates; 
impact  properties;  nil-ductility  transition  temperatures;  rail- 
road tank  cars;  switchyard  impact  tests;  tensile  properties. 

The  National  Bureau  of  Standards  was  requested  by  the  Fed- 
eral Railroad  Administration  to  correlate  the  mechanical  prop- 
erties and  metallurgical  characteristics  of  two  steel  head  plate 
samples  taken  from  tank  cars  (GATX  93412  &  UTLX  38498) 
subjected  to  switchyard  impact  tests.  This  metallurgical  evalua- 
tion included  determining  whether  the  samples  conformed  with 
the  appropriate  specifications  and  to  determine  the  impact  test 
behavior  of  both  plate  samples.  The  results  of  check  chemical 
analyses  and  ambient-temperature  tensile  tests  indicated  that 
both  plates  met  the  chemical,  tensile  strength,  and  tensile  ductil- 
ity requirements  of  AAR  Ml 28  steel.  The  results  of  metallogra- 
phic  analyses  of  both  plates  revealed  extensive  banding  with 
alternate  layers  of  ferrite  and  pearlite,  typical  of  carbon-manga- 
nese steel  in  the  hot-rolled  condition.  The  GATX  sample  also 
contained  a  microstructural  anomaly  near  the  inside  plate  sur- 
face, possible  related  to  prior  thermo/mechanical  processing  of 
the  plate.  The  nil-ductility  transition  temperatures  were  deter- 
mined to  be  -20  F  and  -40  F  for  the  GATX  and  UTLX  plates, 
respectively,  similar  to  the  lowest  values  reported  for  a  group  of 
tank  car  plate  samples.  The  results  of  Charpy  V-notch  tests 
established  that  the  transition  temperatures  of  these  two  plates 
are  similar  to  one  another,  and  are  among  the  lowest  of  those 
measured  for  all  other  tank  car  plates  tested  at  NBS.  The 
comparatively  low  impact  transition  temperatures  for  both 
plates  are  related  to  the  high  manganese-to-carbon  ratio  and 
relatively  fine  ferrite  grain  size  observed  in  the  microstructures. 

NBSIR  80-2040.  Recommended  practice  for  measuring  life-cycle 
costs  of  buildings  and  building  systems.  R.  T.  Ruegg,  S.  R. 
Petersen,  and  H.  E.  Marshall,  76  pages  (June  1980).  Order 
from  NTIS  as  PB80-203649. 

Key  words;  benefit-cost  analysis;  building  economics;  build- 
ings; building  systems  standard;  cost;  discounting;  economic 
analysis;  inflation;  life-cycle  cost;  present  worth  analysis; 
recommended  practice. 

Rising  prices  of  labor,  material,  and  particularly  energy  have 
forced  builders,  architects,  engineers,  building  owners  and  oper- 
ators, and  code  writers  to  identify  building  designs  and  building 
systems  that  will  be  cost  effective  in  the  long  run.  This  report 
describes  how  to  measure  the  life-cycle  costs  of  buildings  and 
building  systems.  Life-cycle  cost  analysis,  when  applied  to 
building  decisions,  provides  an  economic  evaluation  of  the  net 
dollar  effect,  over  time,  of  purchasing,  constructing/installing, 
maintaining,  operating,  repairing,  and  replacing  buildings  or 
building  systems.  This  recommended  practice  for  making  life- 
cycle  cost  evaluations  will  assist  the  private  and  public  building 
communities  in  making  cost-effective  decisions. 

NBSIR  80-2041.  Fluid  friction  losses  in  two  sets  of  black  steel 
pipe  of  recent  manufacture,  J.  R.  Whetstone,  44  pages  (May 
1980).  Order  from  NTIS  as  PB80-181811. 

Key  words:  friction  factor;  Hazen-Williams  coefficient. 

Two  sets  of  black  steel  pipes  have  been  tested  at  the  National 
Bureau  of  Standards  (NBS)  to  determine  their  frictional  loss 
characteristics.  Twenty  foot  lengths  of  pipe  furnished  by  the 
American  Iron  and  Steel  Institute  ranging  from  one  to  three 
inches  nominal  pipe  size  were  tested  using  water  in  the  primary 
flow  measurement  facilities  at  NBS.  These  facilities  use  static 
gravimetric  techniques  with  precision  timing  to  determine  flow 
rates  to  within  ±13%  based  upon  three  standard  deviations. 
Pipe  pressure  losses  were  measured  using  water  and  mercury 
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manometers  for  pipe  flow  velocities  ranging  from  4  to  16  feet 
per  second.  Frictional  loss  characteristics  of  each  pipe  charac- 
terized using  the  conventional  Hazen- Williams  formulation  at 
each  flowrate. 

NBSIR  80-2045  (DOE).  Analysis  of  erosion-related  failure  infor- 
mation from  coal  gasification  systems,  A.  W.  Ruff,  39  pages 
(Mar.  1980),  Order  from  NTIS  as  PB80-208051. 

Key  words:  cyclones;  energy;  erosion;  metals;  pumps; 
valves;  wear. 

Failure  information  reports  concerning  erosion  that  are  con- 
tained in  the  NBS-DOE  Failure  Information  Center  have  been 
analyzed  for  the  purpose  of  identifying  critical  and  common 
factors  associated  with  erosion  in  coal  gasification  applications. 
Emphasis  was  placed  on  the  components  most  frequently  identi- 
fied in  erosion  failure  reports — piping,  valvQS,  pumps,  cy- 
clones— and  on  three  of  the  principal  processes.  Recommenda- 
tions are  presented  on  a  minimum  set  of  erosion-related  informa- 
tion needed  to  analyze  erosion  behavior.  A  brief  review  of  solid 
particle  erosion  and  several  bibliographic  references  are  also 
included. 

NBSIR  80-2047.  Application  of  fracture  mechanics  in  assuring 
against  fatigue  failure  of  ceramic  components,  J.  E.  Ritter,  Jr., 
S.  M.  Wiederhorn,  N.  J.  Tighe,  and  E.  R.  Fuller,  Jr.,  33  pages 
(June  1980).  Order  from  NTIS  as  PB80-213549. 

Key  words:  dynamic  fatigue;  fracture  mechanics;  lifetime 
prediction;  proof  testing;  stress  corrosion;  subcritical  crack 
growth. 

This  paper  will  review  the  application  of  fracture  mechanics 
theory  to  the  prevention  of  delayed  failure  of  ceramics.  Three 
successful  applications  of  this  theory  of  assuring  the  mechanical 
reliability  of  ceramics  are  discussed  in  order  to  demonstrate  the 
viability  of  the  theory  for  purposes  of  engineering  design.  Final- 
ly, a  description  is  presented  of  practical  limitations  of  the 
theory  with  regard  to  heat  engine  application.  Methods  of  over- 
coming these  limitations  through  modification  of  test  proce- 
dures, and  application  of  statistical  theory  are  then  presented. 

NBSIR  80-2049.  Emergency  egress  from  mobile  homes:  Anthropo- 
metric and  ergonomic  considerations,  V.  J.  Pezoldt,  46  pages 
(May  1980).  Order  from  NTIS  as  PB80-187321. 

Key  words:  anthropometry;  emergency  egress;  escape  be- 
havior; HUD;  mobile  home;  safety;  standard;  window. 

This  report  summarizes  a  two  task  effort  which  is  part  of  the 
National  Bureau  of  Standards  evaluation  of  the  Federal  Mobile 
Home  Construction  and  Safety  Standard.  The  first  task  consists 
of  a  review  of  relevant  anthropometric  data  from  which  egress 
requirements  might  be  drawn.  The  second  task  is  an  empirical 
study  of  egress  designed  to  generate  data  which  can  assist  HUD 
in  evaluating  the  existing  size  requirements  for  egress  devices. 
The  degree  to  which  the  requirements  in  the  current  standard 
for  location  and  operating  characteristics  of  egress  device 
latches  and  other  operating  mechanisms  are  acceptable  varies 
for  different  segments  of  the  population  at  risk.  The  limited 
applicable  anthropometric  data  suggests  that  the  requirements 
are  sufficient  for  the  most  part,  for  average,  healthy,  normally 
ambulatory  adults.  The  minimum  opening  size  requirements 
were  also  shown  to  be  acceptable  for  average  healthy  adults 
under  most  conditions  tested.  However,  devices  which  meet  the 
maximum  sill  height  allowed  by  the  standard  were  shown  to  be 
extremely  difficult  to  negotiate  or  unusable  by  a  significant 
portion  of  the  experimental  test  subjects.  Implications  of  the 
present  egress  requirements  for  escape  by  handicapped  or  other- 
wise impaired  individuals  are  discussed. 

NBSIR  80-2051.  NBS/AID/PCSIR  survey  on  standardization 
and  measurement  services  in  Pakistan,  H.  S.  Peiser,  T.  M. 


Manakas,  and  P.  M.  Odar,  Eds.,  115  pages  (June  1980).  Order 
from  NTIS  as  PB80-199441. 

Key  words:  Agency  for  International  Development;  devel- 
opment assistance;  industrialization;  less  developed  coun- 
tries; measurement  technology;  Pakistan;  standardization. 

Following  similar  projects  conducted  by  the  National  Bureau 
of  Standards  in  other  countries,  the  Ministry  of  Science  and 
Technology  of  Pakistan  and  under  it  the  Pakistan  Council  of 
Scientific  and  Industrial  Research  invited  NBS  to  organize  a  six- 
man  international  team  of  experts  in  selected  topics  of  metro- 
logy to  advise  on  the  adequacy  and  needs  for  standards  and 
measurement  services  and  to  comment  upon  the  plan  to  estab- 
lish a  new  laboratory  in  Islamabad  which  would  be  the  primary 
national  standards  body  under  the  title  of  National  Physical  and 
Standards  Laboratory.  This  Survey  was  undertaken  with  shared 
funding  and  guidance  from  the  Government  of  Pakistan  and  the 
U.S.  Agency  for  International  Development.  The  team  was 
composed  of  specialists  from  Korea,  Sri  Lanka,  and  the  United 
Kingdom,  joined  by  three  NBS  staff  members,  and  visited  indus- 
trial, academic,  and  governmental  establishments  (Section  IV). 
They  were  accompanied  by  a  strong  Pakistani  counterpart  team 
with  highest  level  representation  from  the  PCSIR  laboratories 
under  the  continuous  personal  direction  of  Dr.  Abdul  Ghani, 
the  PCSIR  Chairman.  The  team  strongly  endorsed  the  NPSL 
plan,  having  found  every  indication  that  a  national  focal  point 
for  good  measurements  appeared  as  a  critical  need  for  Pakistan's 
development.  A  summarizing  letter  of  conclusions  and  recom- 
mendations is  reproduced  with  other  recommendations  and  rela- 
tive remarks  by  visiting  team  members  (Section  III).  For  readers 
not  familiar  with  Pakistan,  Sections  V  and  VI  give  some  back- 
ground on  science  and  technology  in  Pakistan. 

NBSIR  80-2052.  Energy  budget  procedures  and  performance  cri- 
teria for  energy  conserving  building  illumination  systems,  A.  T. 
Hattenburg,  J.  L.  Heldenbrand,  D.  K.  Ross,  R.  G.  Stein,  and 
W.  Tao,  121  pages  (May  1980).  Order  from  NTIS  as  PB80- 
184229. 

Key  words:  building  illumination  systems;  energy  budget; 
energy  conservation;  energy  performance  criteria;  illumina- 
tion; lighting;  power  budget. 

This  report  covers  subsystem  energy  budget  development 
procedures  and  performance  criteria  for  building  illumination 
which  were  developed  by  a  consultant  team  of  practitioners 
experienced  in  building  illumination  systems.  A  general  proce- 
dure is  described  wherein  the  energy  required  for  efficient  illu- 
mination of  a  building  is  examined  and  corresponding  power 
and  annual  energy  budget  guidelines  are  developed. 

This  methodology  is  applied  to  three  classes  of  building — 
offices,  schools,  and  residences — to  illustrate  the  method.  Repre- 
sentative power  and  energy  budgets  are  developed. 

The  model  performance  criteria  and  illumination  energy 
budget  methodology  are  recommended  as  the  basis  for  develop- 
ment of  national  consensus  standards,  covering  the  principal 
classes  of  new  buildings  designed  primarily  for  human  occupan- 
cy. 

NBSIR  80-2057.  The  NBS  semiconductor  technology  program 
and  VLSI,  W.  M.  Bullis  and  R.  I.  Scace,  10  pages  (June  1980). 
Order  from  NTIS  as  PB80-185531. 

Key  words:  Department  of  Commerce;  integrated  circuits; 
metrology  for  semiconductors;  National  Bureau  of  Stand- 
ards; photomasking;  resistivity;  second  breakdown;  semi- 
conductors; test  structures;  thermal  resistance;  very  large 
scale  integration;  VLSI;  wire  bonds. 

The  Semiconductor  Technology  Program  at  NBS  is  described 
briefly;  several  examples  of  past  successful  programs  and  their 
significance  are  given.  The  work  is  planned  to  be  expanded 
significantly  beginning  in  FY  1981.  An  outline  of  the  present 
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plans  for  this  expansion  to  cover  the  problems  of  very  large 
scale  integration  (VLSI)  is  presented. 

Note:  This  material  represents  four  pages  of  30  in  a  chapter 
covering  the  role  of  the  U.S.  Government  in  VLSI  develop- 
ment. The  book  is  to  include  20  other  chapters  from  authors  in 
both  industry  and  universities,  and  is  provisionally  titled  "Mi- 
crostructure  Science  and  Technology A^LSI". 

NBSIR  80-2058  (ONR).  Studies  of  microscopic  aspects  of  wear 
processes  in  metals,  A.  W.  Ruff  and  P.  J.  Blau,  79  pages  (June 
1980).  Order  from  NTIS  as  PB80-208077. 

Key  words:  copper;  electron  microscopy;  friction;  metals; 
plastic  deformation;  steel;  surfaces;  wear;  wear  debris. 

Wear  experiments  have  been  conducted  in  copper  alloys  and 
steels  under  dry  sliding  conditions  in  order  to  study  the  micro- 
scopic aspects  of  wear  and  the  mechanisms  involved.  Two  ex- 
perimental wear  test  systems  have  been  developed:  a  linear 
sliding  tester  and  a  block-on-ring  computer  controlled  tester. 
Preliminary  findings  have  compared  the  wear  rates  of  three 
different  steels,  one  a  high  strength-low  alloy  "dual  phase"  steel, 
and  two  copper-aluminum  alloys.  Worn  surface  and  subsurface 
morphologies  have  been  studied  using  optical  and  scanning  elec- 
tron microscopy.  Wear  debris  particles  have  been  recovered 
from  the  tests  and  compared  in  morphological  characteristics 
between  the  materials.  Mechanical  properties  measurements  of 
two  of  the  steels  were  carried  out  to  determine  strain  hardening 
characteristics  for  comparison  with  wear  behavior.  Micro-hard- 
ness measurements  have  also  been  made.  Initial  wear  rate  and 
friction  transients  for  tests  in  laboratory  air  and  argon  have  been 
examined  to  study  processes  involved  in  the  early  stages  of 
sliding. 

NBSIR  80-2060.  Drafting  test  methods  for  photovoltaic  systems, 

W.  F.  Lankford  and  H.  A.  Schafft,  19  pages  (June  1980). 
Order  from  NTIS  as  PB80-205693. 

Key  words:  consensus  standards;  measurement  technology; 
photovoltaic  energy  conversion;  photovoltaics;  solar  cells; 
test  method  preparation. 

General  guidance  and  a  step-by-step  procedure  are  provided 
as  aids  in  the  development  of  initial  drafts  of  test  methods  for 
photovoltaic  energy  components  and  systems.  It  is  intended  that 
these  drafts  will  be  referred  to  the  appropriate  technical  com- 
mittees of  organizations  writing  voluntary  consensus  standards. 
This  approach  is  designed  to  facilitate  the  expeditious  develop- 
ment of  consensus  test  method  standards  for  photovoltaic  sys- 
tems. The  procedure  is  therefore  designed  to  be  compatible  with 
the  requirements  of  existing  standards  organizations. 

NBSIR  80-2061.  Measurement  techniques  for  high  power  semi- 
conductor materials  and  devices:  Annual  report,  October  1, 
1978  to  September  30,  1979,  F.  F.  Oettinger  and  R.  D.  Larra- 
bee,  Eds.,  62  pages  (Aug.  1980).  Order  from  NTIS  as  PB80- 
217623. 

Key  words:  dc  transmission;  deep-level  measurements; 
energy  conservation;  measurement  methods;  neutron  trans- 
mutation doped  silicon;  power-device  grade  silicon;  resistiv- 
ity variations;  silicon;  spreading  resistance  measurements; 
thermally  stimulated  measurements;  thyristor  materials 
measurements;  thyristor  measurements;  zinc  oxide  varistors. 

This  annual  report  describes  results  of  NBS  research  directed 
toward  the  development  of  measurement  methods  for  semicon- 
ductor materials  and  devices  which  will  lead  to  more  effective 
use  of  high-power  semiconductor  devices  in  applications  for 
energy  generation,  transmission,  conversion,  and  conservation. 
It  responds  to  national  needs  arising  from  the  rapidly  increasing 
demands  for  electricity  and  the  present  crisis  in  meeting  long- 
term  energy  demands.  Emphasis  is  on  the  development  of  mea- 
surement methods  for  materials  for  thyristors  and  rectifier 
diodes. 


The  major  tasks  under  this  project  are  (1)  to  evaluate  proce- 
dures for  the  effective  utilization  of  deep-level  measurements  to 
detect  and  characterize  defects  which  reduce  lifetime  or  con- 
tribute to  leakage  current  in  power-device-grade  silicon,  (2)  to 
coordinate  standardization  activities  of  preferred  procedures  for 
specimen  preparation  for  spreading  resistance  measurements  on 
thyristor-grade  silicon  and  structures,  (3)  to  determine  technical 
impediments  to  a  more  effective  utilization  of  neutron  transmu- 
tation doped  silicon  for  thyristor  production,  and  (4)  to  deter- 
mine the  measurement  and  analysis  needs  to  aid  in  the  applica- 
tion of  zinc  oxide  varistor  technology  for  the  manufacture  of 
high  voltage  limiters  for  lightning  arrester  application. 

NBSIR  80-2065.  Microprocessor  applications  and  building  control 
systems  to  achieve  energy  conservation,  Y.  M.  L.  Chang  and  J. 
Y.  Shih,  47  pages  (July  1980).  Order  from  NTIS  as  PB80- 
207848. 

Key  words:  building  automation;  building  controls;  building 
energy  management  systems;  chiller  controls;  distributed 
control  systems;  energy  conservation;  energy  conservation 
devices;  microcomputers  and  minicomputers;  microproces- 
sor applications;  programmable  controllers. 

A  well  insulated  building  may  be  considered  a  thermally 
efficient  building.  However,  the  systems  and  controls  within  the 
building  must  also  be  energy  efficient  in  order  to  conserve 
energy.  Thus,  building  controls  is  an  important  subject  in 
energy  conservation.  In  recent  years,  building  control  engineers 
have  been  developing  energy  conserving  control  methodologies. 
The  availability  of  microprocessors  and  minicomputers  has 
made  it  possible  to  apply  many  control  strategies  requiring  ex- 
tensive computations.  Since  a  large  segment  of  energy  is  con- 
sumed in  buildings,  the  enhancement  of  control  methodologies 
will  help  achieve  national  energy  goals.  This  report  is  mainly  to 
investigate  the  capabilities  of  microprocessors  in  building  con- 
trol applications  so  that  requirements  to  expedite  these  applica- 
tions may  be  developed.  Microprocessor  applications  in  both 
conventional  control  systems  and  in  local-loop  energy  conserva- 
tion devices  are  examined.  In  addition,  special  applications  of 
microprocessors  in  buildings  are  explored.  The  development  of 
microprocessor  technology  is  also  discussed. 

NBSIR  80-2068.  Review  of  current  calculation  procedures  for 
building  energy  analysis,  T.  Kusuda,  61  pages  (July  1980). 
Order  from  NTIS  as  PB80-219819. 

Key  words:  calculation  procedures;  computer  simulation; 
energy  analysis;  energy  conservation. 

Existing  calculation  procedures  for  building  energy  analysis, 
both  computer-based  and  manual,  were  surveyed  by  question- 
naires to  determine  the  extent  to  which  they  were  used  and 
their  technical  content.  It  was  found  that  most  of  the  Nation's 
building  energy  consumption  analyses  are  done  by  computerized 
simulation  of  HVAC  system  and  equipment  performance.  This 
report  provides  brief  descriptions  of  some  energy  analysis  pro- 
cedures which  merit  further  study.  It  also  identifies  items  not 
covered  in  the  existing  procedures  which  need  to  be  developed 
for  the  improvement  of  energy  calculation  technology. 

NBSIR  80-2070.  Second  international  seminar  on  human  behavior 
in  fire  emergencies:  October  29-November  1,  1978 — Proceed- 
ings of  seminar,  B.  M.  Levin  and  R.  L.  Paulsen,  Eds.,  298 
pages  (June  1980).  Order  from  NTIS  as  PB80-204738. 

Key  words:  communications;  evacuation;  fire  alarms;  fire 
safety;  human  behavior;  human  factors;  panic;  safety; 
smoke;  symbols. 

The  safety  of  building  occupants  in  fire  emergencies  depends 
on  both  the  fire  protection  features  of  the  building  and  the 
actions  of  the  occupants.  Until  recently  fire  protection  experts 
have  relied  mainly  on  experience  and  intuition  regarding  the 
capabilities  and  actions  of  building  occupants  in  the  develop- 
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ment  of  fire  protection  systems  and  training  programs.  Research 
projects  underway  can  assist  the  fire  protection  experts  by  pro- 
viding them  with  needed  information  to  supplement  their  expe- 
rience and  intuition.  This  report  contains  summaries  of  some  of 
the  recent  research  in  this  field  as  reported  at  an  international 
seminar  on  the  subject.  It  also  contains  the  invited  papers  pre- 
sented at  the  seminar  on  the  topic  of  panic. 

NBSIR  80-2071.  Breakdown  between  bare  electrodes  with  an  oil- 
paper interface,  E.  F.  Kelley  and  R.  E.  Hebner,  Jn,  33  pages 
(June  1980).  Order  from  NTIS  as  PB80-226699. 

Key  words:  breakdown;  electrical  breakdown;  impulse  test- 
ing; interfacial  breakdown;  oil-paper  interfaces;  transformer 
oil. 

This  report  describes  experimental  measurements  of  the  loca- 
tion of  electrical  breakdown  in  a  composite  insulating  system. 
For  these  measurements  a  paper  sample  was  mounted  so  that  it 
connected  the  two  electrodes.  Electrode  structures  ranging  from 
plane-plane  to  sphere-sphere  were  used.  The  electrode-paper 
system  was  tested  in  oil  in  an  attempt  to  determine  the  proper- 
ties of  an  oil-paper  interface. 

The  data  indicated  that  in  a  carefully  prepared  system  the 
breakdown  will  not  necessarily  occur  at  the  interface.  In  addi- 
tion, it  was  found  that  the  breakdown  voltages  were  not  signifi- 
cantly lower  for  those  breakdowns  which  occurred  at  the  inter- 
face than  for  those  which  did  not. 

It  was  noted  that  if  the  paper  interface  was  not  dried  or  if 
many  gaseous  voids  were  left  in  or  on  the  paper,  the  breakdown 
will  regularly  occur  at  the  interface  and  at  a  lower  voltage. 

NBSIR  80-2072.  X-Cal— A  calibration  system  for  electrical  mea- 
surement devices  used  with  diagnostic  x-ray  units,  R.  H. 

McKnight  and  R.  E.  Hebner,  Jr.,  75  pages  (June  1980).  Order 
from  NTIS  as  PB80-197478. 

Key  words:  calibration;  diagnostic  x-rays;  electrical  meas- 
urements; health;  radiation;  radiation  safety;  safety;  x  rays. 

The  X-CAL  high-voltage-divider  calibration  system  was  de- 
signed to  calibrate  the  direct  and  alternating  voltage  measure- 
ment capabilities  of  commercial  high  voltage  dividers  used  to 
characterize  diagnostic  x-ray  units.  In  addition,  there  is  capabili- 
ty for  determining  the  frequency  response  of  these  dividers  and 
for  the  calibration  of  the  filament  current  and  anode  current 
measurement  features  of  specific  commercially-available  devices. 
The  calibration  system  combines  in  a  single  unit  a  range  of 
capabilities  which  allows  calibration  of  a  device  under  test  to  be 
accomplished  with  a  minimum  of  set  up  time.  This  report  gives 
a  description  of  the  motivation  for,  the  operation  of  and  the 
design  details  of  the  X-CAL  system.  It  lists  the  specified  accura- 
cies and  the  ranges  of  applicable  parameters  of  the  various 
subsystems,  describes  the  five  different  calibrations  which  can 
be  performed  using  the  X-CAL  system,  discusses  techniques 
used  in  the  original  calibration  of  the  X-CAL  system  itself,  and 
contains  the  basic  circuit  diagrams  for  the  system. 

NBSIR  80-2073.  Guidelines  for  exchangeable  APT  data  packages, 

B.  M.  Smith,  17  pages  (June  1980).  Order  from  NTIS  as 
PB80-208630. 

Key  words:  APT;  automation;  computer  aided  manufactur- 
ing; NC  machining;  NC  programming;  numerical  control; 
part  programming. 

A  method  of  APT  programming  and  postprocessor  design  is 
described  which  permits  more  efficient  data  preparation  for 
numerical  control  (NC)  machine  tools  and  then  allows  this  data 
to  be  quickly  and  easily  exchanged  among  different  NC  ma- 
chines. A  rigorous  specification  is  made  of  the  APT  postproces- 
sor language  based  upon  new  ANSI  standards  for  APT  and  is 
coupled  with  a  comprehensive  definition  of  the  machining  func- 
tions which  should  result  from  the  use  of  each  APT  language 
statement.  Individual  postprocessors  are  modified  to  process 


each  statement  in  the  same  manner.  Thus,  the  original  intent  of 
the  part  programmer  is  always  satisfied.  A  23%  increase  in  NC 
manufacturing  efficiency  is  projected.  The  approach  is  demon- 
strated in  production  by  processing  a  single  APT  data  package 
on  three  different  milling-drilling  type  machine  tools.  This  Final 
Report  details  the  approach  taken  and  the  benefits  measured. 

NBSIR  80-2073.2.  Guidelines  for  exchangeable  APT  data  pack- 
ages. APT  part  programmer's  manual,  B.  M.  Smith,  24  pages 
(June  1980).  Order  from  NTIS  as  AD-A092929. 

Key  words:  APT;  automation;  computer  aided  manufactur- 
ing; NC  machining;  NC  programming;  numerical  control; 
part  programming. 

A  method  of  APT  programming  and  postprocessor  design  has 
been  developed  which  permits  more  efficient  data  preparation 
for  numerical  control  (NC)  machine  tools  and  then  allows  this 
data  to  be  quickly  and  easily  exchanged  among  different  NC 
machines.  This  is  accomplished  through  rigorous  specification 
of  the  APT  post-processor  language  based  upon  new  ANSI 
standards  for  APT  plus  a  comprehensive  definition  of  the  ma- 
chining functions  which  should  result  from  the  use  of  each  APT 
language  statement.  Individual  post-processors  are  modified  to 
process  each  statement  in  the  same  manner.  The  concept  was 
successfully  demonstrated  in  production  by  processing  a  single 
APT  data  package  on  three  different  milling-drilling  type  ma- 
chine tools.  A  23%  increase  in  NC  manufacturing  efficiency  is 
projected.  This  document  describes  the  APT  post-processor  lan- 
guage used,  including  the  syntax  and  semantics  of  each  state- 
ment. It  also  defines  the  default  conditions  under  which  the 
post-processor  and  machine  tool  operator  accomplish  the  de- 
sired function  in  the  absence  of  the  automatic  feature. 

NBSIR  80-2073.3.  Guidelines  for  exchangeable  APT  data  pack- 
ages. APT  postprocessor  specifications,  B.  M.  Smith,  15  pages 
(June  1980).  Order  from  NTIS  as  AD-A092933. 

Key  words:  APT;  automation;  computer  aided  manufactur- 
ing; NC  machining;  NC  programming;  numerical  control; 
part  programming;  software  specifications. 

A  method  of  APT  programming  and  postprocessor  design  has 
been  developed  which  permits  more  efficient  data  preparation 
for  numerical  control  (NC)  machine  tools  and  then  allows  this 
data  to  be  quickly  and  easily  exchanged  among  different  NC 
machines.  This  is  accomplished  through  rigorous  specification 
of  the  APT  postprocessor  language  based  upon  new  ANSI 
standards  for  APT  plus  a  comprehensive  definition  of  the  ma- 
chining functions  which  should  result  from  the  use  of  each  APT 
language  statement.  Individual  postprocessors  are  modified  to 
process  each  statement  in  the  same  manner.  This  document  sets 
forth  minimum  specifications  for  the  procurement  of  APT  Post- 
processors consistent  with  the  standardized  postprocessing  lan- 
guage concept.  It  is  expected  that  these  specifications  will  be 
used  in  future  machine  tool  procurements.  The  concept  was 
successfully  demonstrated  in  production  by  processing  a  single 
APT  data  package  on  three  different  milling-drilling  type  ma- 
chine tools.  A  23%  increase  in  NC  manufacturing  efficiency  is 
projected. 

NBSIR  80-2075.  In  situ  oxidation  of  Y203-doped  Si3N4,  N.  J. 
Tighe,  K.  Kuroda,  T.  E.  Mitchell,  and  A.  H.  Heuer,  1 1  pages 
(Aug.  1980).  Order  from  NTIS  as  PB80-218191. 

Key  words:  ceramic;  high  voltage  electron  microscopy;  in 
situ;  oxidation;  silicon  nitride;  yttria-doped  silicon  nitride. 

Specimens  of  Y203-doped  Si3N4  were  oxidized  in  an  environ- 
mental cell  in  a  600  kV  electron  microscope.  This  ceramic 
oxidizes  passively  at  temperatures  greater  than  1000  °C  but 
oxidizes  catastrophically  at  —750  °C.  The  in  situ  experiments 
showed  that  oxidation  occurs  by  nucleation  and  growth  of  Si02 
and  Si2N20  on  the  /3Si3N4  surfaces  and  by  volatilization  of  W 
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inclusions.  The  paper  discusses  the  HVEM  methodology  and 
the  oxidation  results. 

NBSIR  80-2076.  Expanded  NBSLD  output  for  analysis  of  ther- 
mal performance  of  building  envelope  components,  S.  R.  Peter- 
sen and  J.  P.  Barnett,  103  pages  (July  1980).  Order  from 
NTIS  as  PB80-224330. 

Key  words:  building  design;  computer  analysis;  energy  con- 
servation; HVAC  loads;  thermal  insulation;  thermal  per- 
formance. 

The  NBS  Load  Determination  Program  (NBSLD)  for  the 
calculation  of  space  heating  and  cooling  loads  in  buildings  is  a 
potentially  useful  tool  for  the  improved  thermal  design  of  build- 
ing envelopes.  However,  its  usefulness  is  limited  because  only 
the  net  heating  and  cooling  loads  are  determined.  In  order  to 
design  building  envelopes  which  are  to  be,  from  inception,  more 
energy  efficient  than  existing  buildings,  the  thermal  performance 
of  the  individual  envelope  elements  (e.g.,  walls,  windows,  ceil- 
ings and  floors)  must  be  known  and  the  interrelationships  among 
these  components  understood.  NBSLD-XO  is  an  expanded 
output  version  of  NBSLD  which  provides  this  data  on  an 
hourly,  daily,  monthly  and/or  annual  basis.  This  report  outlines 
the  NBSLD-XO  program,  format,  and  output  and  provides  sev- 
eral examples  of  its  use  based  on  a  prototypical  single-family 
residential  building.  A  considerable  amount  of  information  about 
the  thermal  performance  of  the  various  envelope  elements  and 
their  interrelationships  is  provided  as  exemplary  of  the  use  of 
the  NBSLD-XO  computer  program. 

NBSIR  80-2077.  Development  of  recommended  test  method  for 
toxicological  assessment  of  inhaled  combustion  products,  M.  M. 

Birky,  M.  Paabo,  B.  C.  Levin,  S.  E.  Womble,  and  D.  Malek, 
63  pages  (Sept.  1980).  Order  from  NTIS  as  PBS  1-1 10884. 

Key  words:  combustion;  fatality  (LQo);  hydrogen  cyanide; 
incapacitation;  inhalation;  test  method;  toxicology. 

The  objective  of  the  project  supported  by  PRC  was  to  devel- 
op a  test  method  for  measuring  the  toxicity  of  combustion 
products  from  polymeric  materials  including  cellular  plastics. 
The  development  of  such  a  test  procedure  was  considered  an 
essential  first  step  to  determine  the  hazard  to  life  when  cellular 
plastics  are  involved  in  fire. 

As  a  result  of  this  work,  a  test  procedure  was  developed.  It 
consists  of  3  major  elements;  (1)  combustion  system,  (2)  chemi- 
cal analysis  system  and  (3)  animal  exposure  system.  Two  bio- 
logical endpoints  obtained  from  the  exposure  are:  (1)  incapacita- 
tion in  30  minute  exposure  period,  and  (2)  lethality  in  30  minutes 
plus  14  days  post  exposure. 

The  test  apparatus  has  been  evaluated  to  determine  mixing 
rates  and  loss  of  reactive  chemicals  in  the  exposure  chamber.  In 
addition,  a  statistical  evaluation  of  the  experimental  results  dem- 
onstrated that  order  of  incapacitation  was  independent  of  animal 
location. 

Evaluation  of  a  limited  number  of  different  materials  that 
produce  different  toxicological  syndromes  has  demonstrated  the 
utility  of  all  3  endpoints.  Two  natural  polymers  (wood  and 
wool)  and  2  synthetic  materials  (modacrylic  and  PTFE)  have 
been  studied  in  detail.  In  addition,  preliminary  data  have  been 
obtained  on  a  flexible  polyurethane  foam  (CM-21). 

NBSIR  80-2078.  The  NBS  gage  block  calibration  process  using  a 
measurement  assurance  program,  C.  D.  Tucker,  9  pages  (June 
1980).  Order  from  NTIS  as  PB80-200132. 

Key  words:  check  standard;  gage  blocks;  measurement  as- 
surance; random  errors;  standard  deviation;  systematic 
errors;  uncertainty. 

The  calibration  method  for  gage  blocks,  employing  a  mea- 
surement assurance  program,  is  described  for  the  user  of  an 
NBS  calibration  report.  The  various  parameters  and  their  sig- 
nificance to  the  calibration  process  are  discussed. 


NBSIR  80-2079.  An  economic  analysis  of  efficiency  improvements 
to  residential  gas-  and  oil-fired  central  heating  equipment,  S.  R. 

Petersen  and  G.  E.  Kelly,  55  pages  (July  1980).  Order  from 
NTIS  as  PB80-2 12749. 

Key  words:  boilers;  central  heating  equipment;  economic 
analysis;  furnaces;  incremental  savings;  life-cycle  costs; 
minimum  efficiency  levels;  minimum  efficiency  standards. 

Minimum  performance  standards  for  new  residential  gas-  and 
oil-fired  furnaces  and  boilers  will  be  promulgated  by  the  De- 
partment of  Energy  in  the  early  1980's.  These  standards  will 
implicitly  require  that  a  number  of  design  modifications  be  made 
to  improve  the  seasonal  efficiency  of  many  basic  furnace/boiler 
configurations.  This  report  examines  the  potential  improvement 
in  seasonal  efficiency  due  to  a  number  of  such  modifications,  as 
well  as  their  life-cycle  cost  effectiveness.  Included  in  the  analy- 
sis are  intermittent  ignition  devices  (for  gas-fired  equipment), 
improved  heat  exchangers,  stack  dampers,  external  venting 
(with  preheated  air),  and  improved  blower  motor  efficiencies 
(for  forced-air  furnaces).  NBS  DEPAF  simulation  data,  the 
DOE/NBS  furnace  and  boiler  test  procedures,  current  estimates 
of  modification  costs,  and  a  wide  range  of  annual  heating  re- 
quirements and  fuel  costs  are  used  in  the  analysis.  Minimum 
efficiency  criteria  for  new  furnaces  and  boilers  are  developed, 
based  on  the  estimated  performance  of  current  configurations 
representative  of  lower  efficiency  models,  upgraded  with  those 
energy-saving  modifications  which  are  generally  cost  effective 
and  can  be  implemented  without  serious  disruption  in  the  indus- 
try. 

NBSIR  80-2082.  NBS:  Materials  measurements,  J.  R.  Manning, 
117  pages  (July  1980).  Order  from  NTIS  as  PB80-223159. 

Key  words:  Auger  measurements  on  liquids;  convection; 
gallium;  heat  capacity;  lead-tin  alloys;  magnetic  field  effect; 
phase  diagram;  potassium-iron-silicon  oxides;  solidification; 
surface  tension;  thermodynamic  properties. 

The  report  describes  NBS  work  for  NASA  in  support  of 
NASA's  Materials  Processing  in  Space  Program  covering  the 
period  April  2,  1979  to  April  1,  1980. 

The  results  obtained  are  given  in  detailed  summaries  in  the 
body  of  the  report.  Briefly,  in  Task  1 — Surface  Tensions  and 
Their  Variations  with  Temperature  and  Impurities — meas- 
urements in  an  Auger  spectrometer  of  surface  impurity  concen- 
trations on  liquid  gallium  showed  that  the  principle  impurities 
were  oxygen  and  carbon.  The  impurities  showed  a  tendency  to 
collect  into  plates  or  clumps.  In  Task  2 — Solutal  Convection 
During  Directional  Solidification — in  Pb-rich  Pb-Sn  off-eutectic 
alloys,  macrosegregation  caused  by  solutal  convection  was  not 
reduced  by  vertical  or  horizontal  fields  of  O.IT,  but  downward 
solidification  (liquid  below  solid)  virtually  eliminated  macrose- 
gregation in  small  (~3  mm)  diameter  samples.  In  Task  3 — A 
Thermochemical  Study  of  Corrosive  Reactions  in  Oxide  Materi- 
als— phase  assemblages  of  selected  compositions  on  the  joins 
K[Feo.5Sio.5]  Oz-SiOz  and  KFeOi  -  SiOj  were  determined  over 
a  large  range  of  oxygen  partial  pressures  and  the  temperature 
range  800  °C  to  1400  °C.  In  Task  4— Thermodynamic  Proper- 
ties of  Refractory  Materials  at  High  Temperatures — use  of  pyr- 
oelectric  detectors  to  determine  the  radiant  heat  loss  from 
spherical  samples  as  cooling  occurs  in  free-cooling  experiments 
is  being  investigated. 

NBSIR  80-2083.  Development  of  in-situ  techniques  for  the  detec- 
tion and  measurements  of  corrosion  of  copper  concentric  neu- 
trals in  underground  environments,  J.  Kruger,  U.  Bertocci,  E. 
Escalante,  and  J.  L.  Mullen,  136  pages  (June  1980).  Order 
from  NTIS  as  PB81-101800. 

Key  words:  corrosion;  corrosion  noise;  electrochemistry; 
polarization  techniques;  underground  corrosion. 

This  is  a  final  report  on  the  Development  of  In-Situ  Tech- 
niques for  the  Detection  and  Measurement  of  Corrosion  of 
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Copper  Concentric  Neutrals  in  Underground  Environments 
which  collects  all  of  the  papers  written  for  the  project.  The 
titles  of  the  papers  included  are:  1)  Final  Technical  Report  on 
the  Development  of  In-Situ  Techniques — Underground  Envi- 
ronments; 2)  Electrochemical  and  Corrosion  Studies  on  Copper 
Concentric  Neutral  Wires;  3)  Laboratory  Corrosion  Studies  on 
Tinned  Copper  Concentric  Neutral  Wires;  4)  Corrosion  Induced 
by  an  Alternating  Voltage.  A  Comparison  between  Theoretical 
Predictions  and  Experimental  Results;  5)  Detection  and  Analysis 
of  Electrochemical  Noise  for  Corrosion  Studies;  6)  Applications 
of  a  Low-Noise  Potentiostat  in  Electrochemical  Measurements; 
7)  A  Low-Noise  Potentiostat  for  the  Study  of  Small  Amplitude 
Signals  in  Electrochemistry;  8)  Corrosion  Enhancement  Due  to 
Large  Voltage  Modulations.  Frequency  Analysis  of  the  Re- 
sponse of  Electrodes  Under  Charge-Transfer  Control;  9)  Studies 
of  Passive  Film  Breakdown  by  Detection  and  Analysis  of  Elec- 
trochemical Noise;  10)  A  Field  Study  on  the  Corrosion  of 
Concentric  Neutral  Cable;  11)  AC  Induced  Corrosion.  The 
Effect  of  an  Alternating  Voltage  on  Electrodes  Under  Charge- 
Transfer  Control. 

NBSIR  80-2085.  Fire  performance  of  loose  fill  cellulosic  insula- 
tion in  residential  occupancies — A  progress  report,  L.  A.  Issen, 
52  pages  (Aug.  1980).  Order  from  NTIS  as  PB80-224835. 

Key  words:  activation  energy;  borax;  boric  acid;  cellulose; 
critical  radiant  flux;  fire;  fire  retardants;  fire  tests;  loose  fill 
insulation;  smoldering  ignition;  thermal  analysis;  thermal  in- 
sulation. 

The  smoldering  and  flame  spread  properties  of  cellulosic 
loose  fill  insulation  were  examined  as  a  function  of  retardant 
type,  particle  size,  and  concentration  to  provide  a  basis  for  the 
development  of  improved  fire  test  methods.  A  series  of  labora- 
tory insulations  was  prepared  whose  fire  performance  covered 
an  extended  range  of  critical  radiant  flux  in  the  attic  floor 
radiant  panel  test  and  weight  loss  in  the  cigarette  smoldering 
test.  These  materials  were  evaluated  in  a  recessed  light  fixture 
test  in  a  simulated  attic  configuration.  Borax  and  boric  acid 
were  effective  in  raising  the  critical  radiant  flux  (CRF)  in  the 
attic  floor  radiant  panel  test,  but  borax  alone,  in  the  cigarette 
smolder  test,  increased  the  smoldering  potential  of  loose  fill 
cellulosic  insulation.  The  divided  box  test  for  smoldering  propa- 
gation appears  to  be  a  more  realistic  test  than  the  present  test 
for  smoldering  ignition. 

In  the  cigarette  smoldering  test,  inclusion  of  10%  borax  in- 
creased the  boric  acid  requirement  for  passing  from  7.5%  to 
20%.  In  the  attic  floor  radiant  panel  test,  the  finer  the  grind,  the 
less  boric  acid  required  to  meet  Federal  Specification  HH-I- 
515D.  This  varied  from  less  than  10%  for  vapor  applied  boric 
acid  to  over  35%  for  granular  boric  acid.  Above  the  25%  level 
the  presence  of  borax  did  not  significantly  affect  the  CRF  level. 
Passing  the  recessed  light  fixture  test  required  a  minimum  of 
30%  impalpable  boric  acid,  or  40%  to  50%  intermediate  grind 
boric  acid. 

In  order  to  determine  fundamental  parameters  which  could  be 
used  to  characterize  smoldering  ignition  potential,  a  number  of 
test  methods  have  been  investigated  which  can  be  used  to  deter- 
mine the  pre-exponential  factor  and  the  activation  energy  of 
ignition  reaction.  These  include  the  Bowes  and  Townshend  hot 
plate,  thermo-gravimetric  analysis  (TGA),  and  the  adiabatic  fur- 
nace. 

NBSIR  80-2086.  An  assessment  of  an  experiment  in  accelerating 
the  development  of  nuclear  standards,  J.  P.  Woodward  and  S. 
D.  Garrity,  153  pages  (June  1980).  Order  from  NTIS  as 
PB80-202104. 

Key  words:  administrative  experimentation;  evaluation;  Ex- 
perimental Technology  Incentives  Program;  nuclear  regula- 
tory standards;  regulatory  experimentation. 

As  part  of  its  program  on  regulatory  experimentation,  the 
Experimental  Technology   Incentives  Program  conducted  a 


project  with  the  Nuclear  Regulatory  Commission  on  accelerat- 
ing the  standards  development  process.  This  report  assesses  the 
execution  and  outcomes  of  the  project  with  a  specific  focus  on 
whether  further  work  is  needed  on  the  project  and  on  how  to 
improve  future  experimental  designs.  The  report  includes  sec- 
tions on  agency  and  project  background,  project  initiation,  proj- 
ect plans,  what  actually  happened,  what  was  learned  about  the 
standards  development  process,  and  factors  to  consider  in  the 
design  of  other  experiments. 

NBSIR  80-2087.  Testing  flat-plate  water-heating  solar  collectors 
in  accordance  with  the  BSE  and  ASHRAE  procedures,  J.  P. 

Jenkins  and  J.  E.  Hill,  82  pages  (Aug.  1980).  Order  from 
NTIS  as  PB81-104770. 

Key  words:  instantaneous  efficiency;  optical  efficiency; 
solar  collectors;  thermal  losses;  thermal  performance  test- 
ing. 

Five  solar  collectors  were  tested  according  to  the  BSE  and 
ASHRAE  test  procedures  and  the  results  compared.  All  five 
collectors  tested  were  modular,  flat-plate,  and  water-heating, 
and  included  single-  and  double-glazed  designs  with  and  without 
selectively-coated  absorbers.  In  both  procedures,  collector  effi- 
ciency curves  are  determined.  The  ASHRAE  procedure  con- 
sists exclusively  of  outdoor  testing,  whereas  the  BSE  procedure 
requires  a  combination  of  outdoor  and  indoor  testing  (no  irra- 
diation) to  determine  the  collector's  optical  and  thermal  loss 
characteristics,  respectively.  During  the  indoor  testing  in  this 
study,  the  environmental  test  conditions  were  controlled  and 
regulated  by  use  of  specially-built  environmental  simulators  to 
investigate  the  effect  of  wind  and  "sky"  temperature  on  the 
thermal  loss  characteristics  of  the  collectors.  The  simulators 
provided  stable,  uniform  wind  speeds  in  the  range  of  0  to  7.1 
m/s  across  the  collectors  and  "sky"  temperatures  above  the 
collector  ranging  from  ta  (ambient  air  temperature)  to  ta  — 19 
°K. 

NBSIR  80-2090.  Estimating  the  heating  seasonal  operating  cost  of 
residential  hybrid  heat  pump  systems,  including  units  retrofitted 
to  oil,  gas  and  electric  furnaces,  P.  Domanski  and  G.  E.  Kelly, 
43  pages  (July  1980).  Order  from  NTIS  as  PB80-223142. 

Key  words:  add-on  heat  pumps;  furnaces;  heat  pumps; 
hybrid  heat  pumps;  hybrid  systems;  rating  procedure;  sea- 
sonal cost  of  operation. 

A  method  is  presented  for  estimating  the  heating  seasonal 
operating  cost  of  a  residential,  hybrid  heating  system  consisting 
of  an  electric  heat  pump  and  a  warm-air  furnace.  The  approach 
described  is  applicable  to  a  heat  pump/control  system/gas  or 
oil-fired  furnace  which  is  sold  as  a  package  or  to  a  heat  pump/ 
control  system  which  is  intended  to  be  added  to  an  existing  gas, 
oil  or  electric  furnace.  Recommendations  are  made  regarding 
how  such  systems  can  be  rated  and  the  type  of  information  that 
would  assist  consumers  in  comparing  the  operating  cost  of  a 
hybrid  heat  pump  system  with  that  of  a  conventional  heat  pump 
or  furnace.  Different  control  strategies  are  accounted  for  and 
examples  are  presented  (in  the  appendix)  for  estimating  the 
heating  seasonal  operating  cost  of  hybrid  systems  employing 
both  single  and  two-speed  compressors. 

NBSIR  80-2093.  Analysis  of  computer-simulated  thermal  per- 
formance of  the  Norris  Cotton  Federal  Office  Building,  W.  B. 

May,  Jr.,  and  L.  G.  Spielvogel,  65  pages  (Nov.  1980).  Order 
from  NTIS  as  PB81-131922. 

Key  words:  building  models;  building  performance  data; 
computer  simulations,  building;  energy  conservation  in 
commercial  buildings;  heat  pumps;  validation  of  computer 
models,  buildings. 

Five  computer-based  simulations  of  the  Norris  Cotton  Federal 
Office  Building  (NCFOB)  in  Manchester,  New  Hampshire, 
were  performed  using  the  Ross  Meriwether  Energy  Systems 
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Analysis  Program.  The  NCFOB  is  a  medium-size  office  build- 
ing, occupied  in  September  1976,  designed  to  serve  as  a  demon- 
stration of  and  feasibility  test  for  energy-conserving  building 
features.  The  simulations  included  two  simulations  in  accord- 
ance with  the  original  design — with  and  without  a  solar  system; 
a  simulation  of  the  building  as  actually  operated;  a  simulation  of 
the  building  with  modifications  to  actual  operation;  and  a  simu- 
lation of  an  alternative  building  design.  Results  of  the  five  simu- 
lations are  compared  with  each  other  and  with  actual  measured 
data  at  several  levels  of  detail,  including  total  energy  consump- 
tion, consumption  by  fuel  type,  and  heating  and  cooling  require- 
ments. Good  agreement  between  the  simulation  and  actual  data 
is  demonstrated,  and  consequences  of  design  features  are  dis- 
cussed. 

NBSIR  80-2097.  Full-scale  fire  tests  with  automatic  sprinklers  in 
a  patient  room.  Phase  II,  J.  G.  O'Neill,  W.  D.  Hayes,  Jr.,  and 
R.  H.  Zile,  91  pages  (July  1980).  Order  from  NTIS  as  PB80- 
224298. 

Key  words:  clothing  wardrobes;  health  care  facilities;  hos- 
pitals; mattresses;  smoke  movement;  sprinkler  systems. 

The  Center  for  Fire  Research  conducted  a  series  of  full-scale 
fire  tests  in  a  patient  room  and  corridor  arrangement  to  examine 
the  use  of  automatic  sprinklers  in  patient  rooms  of  health  care 
facilities.  This  is  a  report  of  twenty-one  (21)  fire  tests  in  which 
either  mattresses  with  bedding  or  clothing  wardrobes  served  as 
the  burning  items. 

Test  results  indicated  that  actuation  of  both  pendant  and 
horizontal  sidewall  sprinklers  in  the  patient  room  acted  to  cool 
and  redistribute  the  combustion  products  in  the  patient  room 
and  in  the  corridor  away  from  the  flowing  sprinkler.  This  phe- 
nomena resulted  in  total  obscuration  throughout  the  test  area.  It 
was  demonstrated  that  the  use  of  a  fast  response,  (low  thermal 
inertia)  sprinkler  resulted  in  significantly  less  smoke  obscuration 
in  the  mattress  and  bedding  fires. 

Sprinkler  spray  distribution  measurements  were  made  to  de- 
velop criteria  for  the  position  of  privacy  curtains  with  respect 
to  the  automatic  sprinklers  in  the  patient  room.  Recommended 
installation  criteria  are  provided. 

Analysis  of  the  test  results  indicated  that  the  combustible 
clothing  wardrobe  fire  resulted  in  room  flashover  in  a  nons- 
prinklered  test.  In  several  tests  with  sprinklers,  flashover  did  not 
occur,  however,  estimated  hazardous  thresholds  for  carbon 
monoxide  were  still  exceeded  in  the  test  area.  It  was  determined 
that  the  combustible  construction  of  the  wardrobe  primarily 
contributed  to  the  high  concentrations  of  carbon  monoxide. 

NBSIR  80-2099-1.  Testing  geothermal-well  cements:  Strength 
measurements  following  hydrothermal  exposures,  R.  F.  Krause, 
Jr.,  and  E.  R.  Fuller,  Jr.,  15  pages  (July  1980).  Order  from 
NTIS  as  PB80-2 19785. 

Key  words:  cement;  compressive  strength;  geothermal  well; 
hydrothermal  exposure;  splitting-tensile  strength. 

Laboratory  data  were  obtained  for  the  compressive  and  ten- 
sile strength  of  some  candidate  cements  for  geothermal  wells 
after  they  were  exposed  to  water  at  a  temperature  of  195  °C  and 
a  pressure  of  17  to  21  MPa  for  various  periods.  Some  of  these 
cements  were  being  considered  for  use  in  the  remedial  cement- 
ing of  a  hot-dry-rock  well  at  Los  Alamos  Scientific  Laboratory. 
The  shear-bond  strength  to  steel  of  the  prime  candidate  for  this 
remedial  cementing  was  also  examined.  The  methods  used  are 
preliminary  to  a  standard  property  verification  program,  now 
being  developed  at  the  National  Bureau  of  Standards. 

NBSIR  80-2099-2.  Testing  geothermal-well  cements:  Standard 
practice,  R.  F.  Krause,  Jr.,  and  E.  R.  Fuller,  Jr.,  25  pages 
(July  1980).  Order  from  NTIS  as  PB80-219801. 

Key  words:  compressive  strength;  exposure  to  geothermal 
fluids;  geothermal-well  cements;  permeability  to  water; 
shear-bond  strength  to  steel;  splitting  tensile  strength. 


The  National  Bureau  of  Standards  is  under  contract  with  the 
U.S.  Department  of  Energy  to  verify  certain  properties  of  ce- 
menting materials  which  are  submitted  as  candidates  for  use  in 
the  finishing  operations  of  geothermal  wells.  Specimens  will  be 
set-cured  in  molds  under  water  for  two  days  at  elevated  tem- 
perature and  pressure.  Subsequently,  specimens  will  be  exposed 
demolded  to  light  and  heavy  simulated  geothermal  fluids  for 
periods  of  one  week  or  one  month.  Following  each  of  these 
treatments,  the  following  properties  will  be  measured  at  room 
temperature  and  pressure:  compressive  strength,  splitting  tensile 
strength,  shear-bond  strength  of  the  cement-steel  interface,  and 
cement  permeability  to  water.  Upon  the  basis  of  this  survey  of 
properties  at  room  temperature,  a  priority  of  cementing  materi- 
als will  be  established  for  further  testing  of  select  physical 
properties  while  the  specimens  are  at  elevated  temperature  and 
pressure. 

NBSIR  80-2099-3.  Testing  geothermal-well  cements:  High  tem- 
perature, high  pressure,  and  fluid  handling  facility,  R.  F. 

Krause,  Jr.,  and  E.  R.  Fuller,  Jr.,  12  pages  (July  1980).  Order 
from  NTIS  as  PB80-219793. 

Key  words:  geothermal-well  cements;  high  pressure  vessel; 
high  temperature  furnace;  permeability;  shear-bond 
strength;  simulated  geothermal  fluids. 

Construction  of  a  high  temperature,  high  pressure,  and  fluid 
handling  facility,  which  includes  four  pressure  vessels  of  Hastel- 
loy  alloy  C,  has  been  completed.  The  facility  allows  set  cements 
to  be  exposed  to  simulated  geothermal  fluids  at  pressures  up  to 
60  MPa  (8700  psi)  and  at  temperatures  up  to  400  °C.  Two  of 
these  pressure  vessels  are  equipped  for  measuring  either  the 
shear-bond  strength  of  the  cement-steel  interface  or  the  cement 
permeability  to  water  at  elevated  temperatures  and  pressures.  In 
addition,  there  is  a  fifth  pressure  vessel  of  stainless  steel  316 
which  can  be  used  for  set-curing  cements  in  molds  under  water 
at  pressures  up  to  21  MPa  (3000  psi)  and  at  temperatures  up  to 
340  °C. 

NBSIR  80-2100.  Thermal  resistance  measurements  of  a  built-up 
roof  system,  S.  J.  Treado,  28  pages  (Oct.  1980).  Order  from 
NTIS  as  PBS  1-140063. 

Key  words:  built-up  roofs;  measurement  technology;  mois- 
ture accumulation;  nondestructive  tests;  thermal  resistance. 

This  report  describes  factors  which  affect  the  thermal  per- 
formance of  built-up  roof  systems,  and  a  technique  for  making 
in-place  measurements  of  thermal  resistance.  This  measurement 
technique  utilizes  a  combination  of  infrared  thermographic 
imaging,  surface  heat-flow  meters,  and  surface  thermopiles.  The 
thermal  resistance  of  the  roof  system  is  computed  based  on 
temperature  differences  across  the  roof  and  the  measured  heat 
flow  through  the  roof 

A  field  test  of  the  measurement  procedure  is  detailed,  along 
with  an  examination  of  the  time  period  required  to  perform  a 
roof  thermal  resistance  measurement,  as  related  to  the  thermal 
time  lag  for  heat  flow  through  the  roof  due  to  the  effect  of  the 
thermal  mass  of  the  roof 

Roof  thermal  resistance  determinations  performed  according 
to  this  measurement  procedure  are  found  to  be  very  accurate,  if 
measurements  are  performed  over  a  sufficient  time  interval,  the 
minimum  interval  being  dependent  upon  the  thermal  mass  of  the 
roof  system. 

NBSIR  80-2101  (Navy).  Passive  films,  surface  structure  and 
stress  corrosion  and  crevice  corrosion  susceptibility,  J.  Kruger, 
J.  J.  Ritter,  J.  J.  Carroll,  and  A.  J.  Melmed,  50  pages  (Aug. 
1980).  Order  from  NTIS  as  PB81-103368. 

Key  words:  chromate;  electrochemistry;  ellipsometry;  field 
ion  microscopy;  hydrogen;  inhibitors;  iron;  organic  coat- 
ings; titanium-palladium  alloys;  vanadium. 
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PART  I:  A  feasibility  study  has  shown  that  qualitative-ellip- 
sometry  combined  with  electrochemical-pH  and  potential  meas- 
urements comprise  valuable  techniques  for  the  study  of  the 
corrosion  of  iron  protected  by  an  organic  coating.  A  simulated 
painted  metal  system  using  cellulose  nitrate  over  iron  and  im- 
mersed in  dilute  CI"  medium  showed  a  concomitant  rise  of  sub- 
coating  pH  to  high  values  (~14)  and  a  thickening  of  the  metal 
oxide  film.  These  processes  could  be  modified  by  the  presence 
of  a  chromate  inhibitor  under  the  coating. 

PART  II:  Three  titanium-palladium  alloys,  nominally  contain- 
ing 1,  2,  and  3  at.  %  palladium  were  prepared  and  imaged  in  the 
field  ion  microscope  at  temperature  less  than  30  K.  Although 
significant  alloy  inhomogeneities  occurred  in  the  wire  prepara- 
tions, the  results  indicated  that  the  alloys  offered  no  greater 
resistance  to  hydrogen/stress  induced  crack  formation  and  de- 
velopment than  unalloyed  titanium  under  similar  conditions. 

Field  ion  micrographs  of  99.9-1-  percent  pure  vanadium 
showed  surfaces  having  significant  short-range  disorder,  an 
effect  that  might  be  due  to  imageable  impurities.  Experiments 
demonstrated  that  improved  surface  order  is  gained  in  the  top- 
most layers  by  exposing  specimens  to  hydrogen  imaging  condi- 
tions at  temperatures  less  than  30  K.  This  hydrogen  treatment 
leaves  the  ordered  vanadium  surfaces  free  of  defects. 

NBSIR  80-2105.  Air  leakage  measurements  of  an  unpartitioned 
mobile  home,  S.  Silberstein,  27  pages  (Aug.  1980).  Order  from 
NTIS  as  PB80-226707. 

Key  words:  air  leakage  measurements;  environmental  cham- 
ber; fan  depressurization;  mobile  home;  sulfur  hexafluoride; 
tracer  gas. 

Air  exchange  rates,  I(h"'),  of  an  unpartitioned  mobile  home 
were  measured  at  various  indoor-outdoor  temperature  differ- 
ences, AT(K),  using  SFe  tracer  in  an  environmental  chamber, 
and  found  to  be  lower  than  for  conventional  buildings  but 
similar  to  other  mobile  homes.  There  was  little  scatter  from  the 
regression  equation  1  =  0.0182+0.0118  |AT|,  with  relative 
standard  errors  of  the  first  and  second  coefficients  of  62  and 
2.5%,  respectively. 

A  fan  depressurization  experiment  was  also  performed,  and 
yielded  a  flow  coefficient  of  C  =  1.64  X  10""  m/s•Pa''■''^  which 
is  also  comparable  to  that  of  a  previously  measured  mobile 
home.  It  was  further  found  that:  (1)  For  I  =  0.24  h'\  no  SFe 
could  be  detected  in  the  environmental  chamber  even  after  five 
hours,  but  when  I  =  9  h" '  for  more  than  five  minutes,  the  tracer 
gas  method  could  not  be  used  accurately  in  the  environmental 
chamber  even  with  exhaust  fans  operating;  (2)  The  standard 
error  is  useful  for  monitoring  whether  sufficient  concentration 
measurements  were  taken  at  each  step;  (3)  An  air  bag  sampling 
technique  appeared  as  good  as  the  conventional  monitoring 
method  for  determining  infiltration  rate;  (4)  Reported  intercepts 
of  regression  equations  vary  greatly  from  building  to  building, 
and  it  may  be  difficult  to  analyze  the  significance;  (5)  The 
possibility  that  I  =  O  h"  ^  at  AT  =  O  K  cannot  be  excluded. 

NBSIR  80-2107.  Mathematical  modeling  of  fires,  R.  S.  Levine, 
45  pages  (Sept.  1980).  Order  from  NTIS  as  PB81-1 10520. 

Key  words:  fire;  fire  engineering;  fire  safety;  mathematical 
modeling;  modeling  application. 

This  presentation  has  three  technical  parts,  and  ends  with 
audience  participation  and  recommendations.  First,  a  brief  dis- 
cussion of  fire  growth  in  a  compartment  is  presented,  showing 
why  we  need  full  scale  tests,  or  a  mathematical  model  adequate- 
ly simulating  such  growth.  The  second  part  of  the  talk  describes 
what  several  Federal  agencies  and  their  grantees  are  doing  to 
bring  about  the  necessary  engineering  and  mathematical  capabil- 
ity for  this  modeling.  The  third  part  illustrates  some  problems 
that  may  be  of  interest  to  fire  protection  engineers  that  can  be 
solved  relatively  simply  by  using  fragments  of  the  modeling 
capability  now  available. 


Then  a  discussion  was  held  with  the  audience  to  determine 
modeling  needs.  Should  we  provid-  a  series  of  simple  models, 
each  applicable  to  a  limited  range  of  problems,  or  a  major 
comprehensive  model,  accessible  from  a  computer  terminal,  that 
will  solve  a  very  wide  range  of  problems?  The  audience  decided 
both  were  needed. 

NBSIR  80-2109.  A  basis  for  traceable  NDE  measurements,  D.  G. 

Eitzen,  H.  Berger,  and  G.  Birnbaum,  17  pages  (Dec.  1980). 
Order  from  NTIS  as  PBS  1-145757. 

Key  words:  acoustic  emission;  calibration;  eddy  currents; 
magnetic  particles;  nondestructive  evaluation;  radiography; 
traceability;  ultrasonics;  visual  testing. 

The  National  Bureau  of  Standards  is  beginning  to  provide  a 
mechanism  for  traceability  for  a  number  of  NDE  measurement 
procedures,  an  activity  that  is  expected  to  have  a  significant, 
positive  impact  on  the  reproducibility  and  accuracy  of  NDE 
measurements.  Much  of  the  NDE  standards  activity  has  been  in 
ultrasonics  and  acoustic  emission,  these  efforts  leading  to  cali- 
bration services  for  ultrasonic  reference  blocks  and  ultrasonic 
and  acoustic  emission  transducers.  Additional  NDE  standards 
are  also  available  or  are  being  developed  in  radiography,  eddy 
currents,  magnetic  particles,  liquid  penetrants  and  visual  testing. 

NBSIR  80-2111-2.  Review  and  refinement  of  ATC  3-06  tentative 
seismic  provisions.  Report  of  technical  committee  2:  Structural 
design,  J.  R.  Harris,  91  pages  (Oct.  1980).  Order  from  NTIS 
as  PB81-1 11759. 

Key  words:  building;  building  codes;  building  design;  earth- 
quakes; engineering;  standards;  structural  engineering. 

The  TENTATIVE  PROVISIONS  FOR  THE  DEVELOP- 
MENT OF  SEISMIC  REGULATIONS  FOR  BUILDINGS 
were  developed  by  the  Applied  Technology  Council  to  present, 
in  one  comprehensive  document,  current  state-of-knowledge 
pertaining  to  seismic  engineering  of  buildings.  The  TENTA- 
TIVE PROVISIONS  are  in  the  process  of  being  assessed  by  the 
building  community.  This  report  is  one  of  a  series  of  reports 
that  documents  the  deliberations  of  a  group  of  professionals 
jointly  selected  by  the  Building  Seismic  Safety  Council  and  the 
National  Bureau  of  Standards  and  charged  with  reviewing  the 
TENTATIVE  PROVISIONS  prior  to  the  conduct  of  trial  de- 
signs. The  report  contains  the  recommendations  and  records  of 
the  committee  charged  with  review  of  the  general  structural 
design  and  analysis  provisions.  The  committee  made  27  recom- 
mendations for  revisions  to  the  TENTATIVE  PROVISIONS 
and  five  additional  recommendations  concerning  subsequent  ac- 
tivities, such  as  the  conduct  of  trial  designs.  These  recommenda- 
tions were  made  to  the  parent  group,  the  Joint  Committee  on 
Review  and  Refinement,  and  their  action  on  these  recommenda- 
tions is  documented  in  a  companion  report. 

NBSIR  80-2111-9.  Review  and  refinement  of  ATC  3-06  tentative 
seismic  provisions.  Report  of  technical  committee  9:  Regulatory 
use,  J.  H.  Pielert  and  P.  W.  Cooke,  70  pages  (Oct.  1980). 
Order  from  NTIS  as  PB81-1 11742. 

Key  words:  building;  building  codes;  building  design;  disas- 
ter mitigation;  earthquakes;  engineering;  standards. 

THE  TENTATIVE  PROVISIONS  FOR  THE  DEVELOP- 
MENT OF  SEISMIC  REGULATIONS  FOR  BUILDINGS 
were  developed  by  the  Applied  Technology  Council  to  present, 
in  one  comprehensive  document,  current  state-of-knowledge 
pertaining  to  seismic  engineering  of  buildings.  The  TENTA- 
TIVE PROVISIONS  are  in  the  process  of  being  assessed  by  the 
building  community.  This  report  is  one  of  a  series  of  reports 
that  documents  the  deliberations  of  a  group  of  professionals 
jointly  selected  by  the  Building  Seismic  Safety  Council  and  the 
National  Bureau  of  Standards  and  charged  with  reviewing  the 
TENTATIVE  PROVISIONS  prior  to  the  conduct  of  trial  de- 
signs. The  report  contains  the  recommendations  and  records  of 
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the  committee  charged  with  review  of  the  regulatory  implemen- 
tation and  enforcement  aspects  of  the  provisions.  The  committee 
made  two  recommendations  for  revisions  to  the  TENTATIVE 
PROVISIONS  and  five  additional  recommendations  concerning 
subsequent  activities,  such  as  the  conduct  of  trial  designs.  These 
recommendations  were  made  to  the  parent  group,  the  Joint 
Committee  on  Review  and  Refinement,  and  their  action  on 
these  recommendations  is  documented  in  a  companion  report. 

NBSIR  80-2112.  Explosion  containment  for  underground  coal 
mine  equipment:  A  bibliography,  C.  A.  Wan  and  E.  Braun,  31 
pages  (Aug.  1980).  Order  from  NTIS  as  PB80-224843. 

Key  words:  bibliography;  coal  mines;  electrical  equipment; 
enclosures;  explosion;  explosion  containment;  mine  safety. 

This  is  a  bibliography  of  publications  concerning  explosion- 
proof  enclosures  with  the  emphasis  on  underground  coal  mine 
applications.  A  survey  of  the  literature  primarily  in  English 
speaking  countries  through  1974  is  compiled.  The  compilation 
includes  over  200  citations.  An  author  and  key  word  index  is 
included  for  cross  reference. 

NBSIR  80-2114.  Fire  research  publications,  1979,  N.  H.  Jason, 
20  pages  (Aug.  1980).  Order  from  NTIS  as  PBS  1-103335. 

Key  words:  bibliographies;  building  fires;  cable  fires;  com- 
partment fires;  decision  analysis;  fabric  flammability;  fire 
suppression;  fire  tests;  flame  research;  smoke  detectors;  tox- 
icity. 

"Fire  Research  Publications,  1979"  is  a  supplement  to  the 
previous  editions:  1969-72  NBSIR  73-246,  NTIS  Order  No. 
COM-74-10989;  1973  NBSIR  74-511,  NTIS  Order  No.  COM-74- 
11448;  1974  NBSIR  75-736,  NTIS  Order  No.  COM-75-1 1018; 
1975  NBSIR  76-1120,  NTIS  Order  No.  PB-257837;  1976  NBSIR 
77-1277,  NTIS  Order  NO.  PB-269965;  1977  NBSIR  78-1504, 
NTIS  Order  No.  PB284462;  1978  NBSIR  79-1745,  NTIS  Order 
No.  PB-295395. 

Only  publications  prepared  by  members  of  the  Center  for 
Fire  Research  (CFR),  by  other  National  Bureau  of  Standards 
(NBS)  personnel  or  external  laboratories  under  contract  or 
grant  from  the  CFR  are  cited.  Articles  published  in  NBS  house 
organs  also  are  cited. 

NBSIR  80-2115.  Prospectus  for  data  dictionary  system  standard. 

Application  Systems  Division,  20  pages  (Sept.  1980).  Order 
from  NTIS  as  PB80-225204. 

Key  words:  computer  program;  database;  database  manage- 
ment system;  data  dictionary  system;  data  inventory;  data 
management;  data  standards;  documentation;  software. 

A  Data  Dictionary  System  is  an  automated  information 
system  to  assist  in  organization-wide  data  management,  without 
restriction  to  computer  data.  This  report  describes  NBS  effort 
to  develop  a  Federal  Data  Dictionary  System  standard.  It  dis- 
cusses the  scope  and  purpose  of  the  standard,  the  intended 
audience,  general  issues  being  investigated,  and  the  basic  project 
approach. 

NBSIR  80-2116.  Dimensional  considerations  in  solar  installations, 

H.  J.  Milton,  154  pages  (Sept.  1980).  Order  from  NTIS  as 
PB81-106312. 

Key  words:  dimensions;  flat  plate  collectors;  preferred 
sizes;  solar  installations;  standardization. 

The  Interim  Report  contains  a  study  of  dimensional  consider- 
ations in  solar  installations  using  non-integrated  flat  plate  collec- 
tors. Special  attention  is  given  to  sizes  of  collectors  and  their 
constituent  materials,  to  dimensions  that  affect  the  collector 
array,  and  to  sizes  for  thermal  storage  tanks. 

One  of  the  aims  of  the  investigation  was  to  assess  the  scope 
for  future  standardization  of  collector  sizes  and  their  configura- 
tions, with  the  object  to  facilitate  the  processes  of  collector 


design,  production  and  distribution,  system  design,  installation, 
operation,  and  maintenance.  An  additional  aspect  was  to  assess 
the  potential  impacts  of  a  change  to  metric  units  and  product 
sizes  in  U.S.  industry. 

The  report  deals  principally  with  a  listing  and  evaluation  of 
dimensional  data  for  185  fiat  plate  collectors  in  production  and/ 
or  use  in  1978,  (141  liquid,  37  air,  and  8  special  types),  produced 
by  152  manufacturers.  Measured  sizes  cover  a  wide  range  of 
width/length  combinations,  but  some  preferred  sizes  can  be 
observed.  Solar  water  heaters  have  followed  standardization 
patterns  of  hot  water  tank  manufacturers.  The  report  suggests 
that  greater  standardization  of  solar  systems  and  components  is 
feasible,  and  points  to  some  benefits  that  would  result.  The 
report  also  contains  recommendations  for  follow-up  and  future 
investigations. 

The  Interim  Report  is  intended  to  provide  an  overview  of 
trends  in  the  industry  in  1978/79,  and  not  an  evaluation  of 
individual  commercially  available  components. 

NBSIR  80-2117.  Probabilistic  assessment  of  tornado-borne  mis- 
sile speeds,  E.  Simiu  and  M.  R.  Cordes,  86  pages  (Sept.  1980). 
Order  from  NTIS  as  PB81-128431. 

Key  words:  engineering;  missiles;  structural  engineering; 
tornadoes;  wind. 

A  procedure  was  developed  for  estimating  speeds  with  which 
postulated  missiles  hit  any  given  set  of  targets  in  a  nuclear 
power  plant  or  similar  installation.  Hit  speeds  corresponding  to 
probabilities  of  occurrence  of  10"'  were  calculated  for  a  given 
nuclear  power  plant  under  various  assumptions  concerning  the 
magnitude  of  the  force  opposing  missile  take-off,  direction  of 
tornado  axis  of  translation,  number  and  location  of  missiles,  and 
size  of  target  area.  The  results  of  the  calculations  are  shown  tQ 
depend  upon  the  parameters:  CoA/m,  where  Co  =  drag  coeffi- 
cient, A  =  projected  area,  m  =  mass  of  missiles,  and  the  ratio, 
k,  between  the  minimum  aerodynamic  force  required  to  cause 
missile  take-off,  and  the  weight  of  the  missile. 

NBSIR  80-2118.  Tables  of  rate  constants  for  gas  phase  chemical 
reactions  of  sulfur  compounds  (1971-1979),  F.  Westley,  60 
pages  (July  1980).  Order  from  NTIS  as  PB81-105074. 

Key  words:  Arrhenius  parameters;  chemical  kinetics;  com- 
bustiorl;  decomposition;  free  radicals;  gas  phase;  hydrocar- 
bons; hydrogen;  nitrogen  oxygen;  rate  of  reaction;  sulfur. 

A  table  of  rate  constants  for  gas  phase  chemical  reactions  of 
sulfur  compounds  is  presented.  Specifically,  it  gives  in  tabular 
form  the  values  of  the  parameters  for  the  modified  Arrhenius 
equation  k  =  AT^exp(  — E/RT).  The  table  covers  the  reactions 
of  sulfur  containing  molecules  and  free  radicals — S,  S2,  SO,  SO2, 
SO3,  S2O,  SH,  H2S,  CS,  CS2,  COS,  CHsS;  CH3SH,  cy- 
CH2CH2S,  CH3SCH2-  and  a  number  of  thiols,  thioethers  and 
thioesters — with  other  compounds.  The  table  includes  16  unimo- 
lecular,  187  bimolecular,  and  11  termolecular  reactions  totalling 
214  distinct  chemical  reactions.  There  are  348  distinct  entries, 
distributed  as  follows:  26  for  first  order  reactions,  294  for 
second  order  reactions  and  28  for  third  order  reactions.  The 
kinetic  data  were  compiled  from  109  experimental  papers  and  6 
critical  reviews  published  between  1970  and  1979. 

NBSIR  80-2119.  State-of-the-art  summary  of  incentives  for  resi- 
dential water  conservation,  J.  Elder,  38  pages  (Oct.  1980). 
Order  from  NTIS  as  PB81-1  15958. 

Key  words:  consumer  education;  energy  conservation;  feed- 
back; incentives;  metering;  rate  structures;  water  conserva- 
tion. 

Water  conservation  programs  are  being  discussed  and  imple- 
mented throughout  the  country.  It  appears,  however,  that  unless 
there  is  a  water  crisis,  these  programs  have  little  effect  on 
domestic  consumption.  Why  have  water  conservation  programs 
been  ineffective?  What  incentives  exist  for  the  individual  home- 
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owner  to  conserve  water?  This  report  addresses  some  programs 
and  techniques  that  have  been  developed  to  encourage  residen- 
tial water  conservation.  Energy  conservation  techniques  that 
appear  to  be  directly  relevant  to  water  conservation  have  also 
been  included.  Specific  areas  covered  are:  consumer  education 
and  information  programs,  feedback  techniques,  possible  incen- 
tives in  mass-metered  residences,  and  the  impact  of  pricing  on 
water  consumption.  An  extensive  bibliography  is  included. 

NBSIR  80-2120.  Fire  development  in  residential  basement  rooms, 

J.  B.  Fang  and  J.  N.  Breese,  98  pages  (Oct.  1980).  Order  from 
NTIS  as  PBS  1-141 509. 

Key  words:  building  fires;  fire  resistance;  fire  tests;  flow 
measurement;  gas  temperatures;  heat  release  rate;  interior 
finishes;  residential  buildings;  room  fires. 

A  multi-phase  study  program  has  been  established  to  develop 
a  rational  test  procedure  for  evaluating  the  fire  resistance  of 
residential  floor  assemblies.  The  first  phase  of  this  research 
program  was  aimed  at  characterizing  the  severity  of  fires  origi- 
nating in  residential  rooms  and  developing  a  specified  set  of  fire 
exposure  conditions  applicable  for  fire  resistance  testing  of  floor 
constructions. 

A  total  of  16  burnout  tests  were  conducted  to  investigate  the 
fire  behavior  in  typical  residential  recreation  rooms  of  single 
family  houses.  These  fire  tests  were  usually  run  for  one  hour 
and  were  performed  in  two  instrurrrented  test  rooms,  3.3  X 
3.3  X  2.4  m  and  3.3  X  4.9  X  2.4  m  in  width,  length,  and  height 
respectively,  furnished  with  household  furniture  and  lined  with 
interior  finish  materials  typical  of  actual  occupancies.  Meas- 
urements were  made  of  the  temperature,  heat  flux,  static  pres- 
sure, smoke  density,  gas  velocity,  species  concentration,  and 
oxygen  consumption.  The  effects  of  such  parameters  as  the 
ventilation,  fire  load  density,  initial  item  ignited,  room  size,  and 
thermal  and  flammable  properties  of  the  wall  and  ceiling  materi- 
als on  the  fire  severity  were  evaluated  quantitatively.  A  fire 
exposure  temperature-time  curve  which  is  different  from  the 
ASTM  E  119  curve,  has  been  developed  for  testing  the  fire 
resistance  of  such  building  structures. 

NBSIR  80-2123.  Need  for  economic  information  on  standards 
used  in  regulatory  programs:  Problems  and  recommendations, 

M.  Breitenberg,  62  pages  (Sept.  1980).  Order  from  NTIS  as 
PB81-1 15784. 

Key  words:  economic  impact  of  regulations;  economic 
impact  of  standards;  economic  information  on  standards; 
Federal  use  of  voluntary  standards;  procedural  history; 
rationale;  standardization. 

A  number  of  government  regulatory  agencies  are  increasing 
their  use  of  standards  developed  by  the  private  sector.  Federal 
regulators  are,  however,  being  required  to  provide  increasing 
justification  for  their  regulations,  especially  information  on  their 
economic  desirability.  If  regulators  are  to  effectively  use  volun- 
tary standards  in  their  regulations  rather  than  develop  standards 
in-house,  they  will  need  the  same  types  of  economic  information 
on  the  voluntary  standards  as  they  would  have  on  their  in-house 
standards.  This  paper  describes  the  types  of  requirements  and 
pressures  that  regulatory  agencies  are  faced  with  in  justifying 
their  actions,  and  provides  standards  writers  with  guidelines  on 
the  types  of  economic  information  that  may  allow  regulators  to 
make  greater  use  of  voluntary  standards. 

NBSIR  80-2124.  Slag  characterization:  Viscosity  of  synthetic  coal 
slag  in  steam,  W.  S.  Brower,  J.  L.  Waring,  and  D.  H.  Black- 
burn, 33  pages  (Oct.  1980).  Order  from  NTIS  as  PB81-1 15990. 

Key  words:  coal  gasification;  coal  slag;  high  temperature; 
steam;  viscosity. 

A  rotating  cylinder  apparatus  has  been  designed  and  con- 
structed for  measuring  the  viscosity  of  molten  slags  under  steam 
pressure  in  the  range  15  to  —300  psi  and  up  to  about  1400  °C. 


Two  synthetic  coal  slags,  one  high  in  alkali  and  the  other  lower 
in  alkali  but  higher  in  calcia  were  studied  with  this  apparatus.  In 
the  high  alkali  slag,  equilibrium  was  probably  not  achieved  and 
the  viscosity  appeared  to  increase  with  time.  In  the  low  alkali 
slag,  although  the  viscosity  appeared  to  be  increased  with  in- 
creasing steam  pressure,  the  ambient  and  higher  pressure  curves 
appear  to  tend  to  coalesce  with  increasing  temperature. 

NBSIR  80-2127.  Fourth  annual  conference  on  fire  research,  I.  M. 

Martinez  and  S.  M.  Cherry,  Eds.,  159  pages  (Oct.  1980). 
Order  from  NTIS  as  PB81-1 10447. 

Key  words:  chemistry  of  fire;  combustion  products;  detec- 
tion; fire  hazards;  fire  modeling;  fire  protection;  fire  re- 
search; fire  suppression;  human  behavior  in  fires;  physics  of 
fire;  toxicity  of  combustion  products. 

This  report  contains  descriptions  of  the  internal  programs  of 
the  Center  for  Fire  Research  as  well  as  extended  abstracts  of 
grants  and  contracts  sponsored  by  the  Center  for  Fire  Research, 
National  Bureau  of  Standards. 

NBSIR  80-2128.  The  NBS  energy  model  assessment  project:  Sum- 
mary and  overview,  S.  I.  Gass,  K.  L.  Hoffman,  R.  H.  F. 
Jackson,  L.  S.  Joel,  and  P.  B.  Saunders,  42  pages  (Sept.  1980). 
Order  from  NTIS  as  PB81-105082. 

Key  words:  assessment;  documentation;  energy;  forecasting; 
mathematical  models;  sensitivity  analysis. 

This  report  is  a  summary  of  the  activities  and  technical  re- 
ports for  the  Energy  Model  Validation  Procedure  Development 
project  undertaken  by  the  Operations  Research  Division  for  the 
Department  of  Energy,  using  DOE's  Midterm  Oil  and  Gas 
Supply  Modeling  System  (MOGSM)  as  a  test  vehicle.  The  re- 
ports cover:  (1)  assessment  of  the  documentation  of  MOGSM; 
(2)  analysis  of  (a)  the  model  methodology,  (b)  characteristics  of 
the  input  and  other  supporting  data,  (c)  statistical  procedures 
undergirding  construction  of  the  model,  and  (d)  sensitivity  of 
the  outputs  to  variations  in  input;  as  well  as  (3)  guidelines  and 
recommendations  for  the  role  of  these  in  model  building  and 
developing  procedures  for  their  evaluation. 

NBSIR  80-2129.  Modeling  for  determination  of  temperatures  of 
electrical  cables  within  thermally  insulated  walls,  D.  D.  Evans, 
29  pages  (Oct.  1980).  Order  from  NTIS  as  PB81-1 13847. 

Key  words:  electric  wiring;  resistive  heating;  thermal  insu- 
lation; thermal  model;  wiring  system. 

Models  have  been  developed  to  predict  the  temperature  rise 
caused  by  resistive  heating  of  a  current-carrying  electric  cable 
within  an  insulated  wall  cavity,  with  emphasis  on  simplified 
models  to  minimize  computation  time.  Predictions  are  compared 
to  measurements  performed  on  an  AWG-12  2-G  NM  cable 
installed  in  a  laboratory  wall  space  mock-up.  Results  of  the  two- 
dimensional  model  are  within  15  percent  of  the  measured  tem- 
peratures. The  heat  sink  effect  of  the  wood  studs  within  the 
wall  on  the  temperature  rise  of  the  section  of  cable  passing 
through  them  is  demonstrated  both  with  experiment  and  calcu- 
lation. 

NBSIR  80-2130.  A  survey  of  field  experience  with  smoke  detec- 
tors in  health  care  facilities,  R.  W.  Bukowski  and  S.  M. 
Istvan,  37  pages  (Oct.  1980).  Order  from  NTIS  as  PB81- 
132276. 

Key  words:  detector  location;  false  alarms;  health  care 
facilities;  hospitals;  ionization  detectors;  maintenance; 
NFPA  101;  nursing  homes;  photoelectric  detectors;  smoke 
detectors;  surveys. 

A  survey  of  health  care  facilities  in  eight  states  was  conduct- 
ed to  gather  data  on  experience  with  smoke  detection  systems. 
Requested  information  included  detector  manufacturer  and 
model  number,  number  of  detectors  and  time  in  service,  detec- 
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tor  locations,  numbers  of  false  and  real  alarms  and  the  methods 
and  frequency  of  cleaning  and  testing  the  detectors.  The  results 
of  the  survey  indicate  that  about  70  percent  of  the  detectors 
were  ionization  type,  and  30  percent  were  of  the  photoelectric 
type.  Fourteen  percent  of  the  total  number  of  detectors  were 
single-station,  battery-operated,  residential-type  detectors,  most 
of  which  were  installed  in  health  care  facilities  in  only  one  of 
the  eight  states  surveyed.  Almost  80  percent  of  the  detectors 
were  installed  in  corridors  and  the  average  age  of  the  detector 
installation  was  about  five  years.  The  detection  systems  were 
found  to  experience  approximately  14  false  alarms  for  each  real 
fire  detected  with  the  highest  false  alarm  rate  occurring  in 
detectors  installed  in  laundry  areas,  storage  areas,  and  kitchens. 
While  over  88  percent  of  the  systems  were  tested  at  least  annu- 
ally (55  percent  tested  monthly),  almost  half  (45.7  percent)  were 
never  cleaned.  Almost  1 1  percent  of  the  installed  systems  were 
maintained  under  an  outside  service  contract. 

NBSIR  80-2133.  Data  bases  available  at  the  National  Bureau  of 
Standards  Library,  D.  Cunningham,  70  pages  (Oct.  1980). 
Order  from  NTIS  as  PB8 1-132870. 

Key  words:  bibliographic  data  bases;  computerized  data 
bases;  information  storage  and  retrieval  systems;  libraries- 
automation;  machine-readable  bibliographic  data. 

An  alphabetical  listing  of  data  bases  available  on-line  at  the 
National  Bureau  of  Standards  (NBS)  Library  is  listed  by  either 
acronym  or  full  title  of  the  data  base.  Other  additional  informa- 
tion includes  description  of  the  data  base,  period  of  coverage, 
producer(s),  corresponding  hard  copy,  principal  sources  and 
vendors.  A  general  subject  and  a  cross  reference  index  to  the 
data  bases  is  also  supplied. 

NBSIR  80-2134.  Fire  performance  of  selected  residential  floor 
constructions  under  room  burnout  conditions,  J.  B.  Fang,  80 
pages  (Dec.  1980).  Order  from  NTIS  as  PB81-144404. 

Key  words:  fire  endurance;  fire  tests;  flame  through;  floors; 
furniture;  interior  finishes;  joists;  room  fires;  steel;  wood. 

A  series  of  seven  large-scale  room  burnout  fire  tests  was 
conducted  with  a  set  of  selected  residential  floor-ceiling  assem- 
blies to  provide  data  on  the  performance  of  the  assemblies;  these 
will  be  compared  with  the  results  in  future  tests  on  the  same 
constructions  in  a  fire  endurance  furnace.  Four  wood-frame  and 
three  light  gage  steel-frame,  load-bearing  assemblies,  each  meas- 
uring 3.7  X  3.7  m  in  size,  were  exposed  from  the  underside  to  a 
fire  environment  produced  from  the  burning  of  typical  furniture 
and  interior  finish  materials  in  a  room.  The  fire  resistance  peri- 
ods based  on  flame-through  of  floor  assembly  and  structural 
failure  of  floor  joists  varied  from  10  to  12  minutes  for  floors 
with  unprotected  wood  joists  and  was  4  minutes  or  less  for 
floors  with  unprotected  steel  joists.  The  addition  of  a  12.7  mm 
thick  gypsum  board  ceiling  as  a  protective  layer  increased  the 
fire  resistance  time  of  the  steel  joisted  floor  assembly  approxi- 
mately 12  minutes. 

NBSIR  80-2140,  Vol.  1.  Fire  safety  of  wood-burning  appliances. 
Part  1:  State  of  the  art  review  and  fire  tests  (Vol.  2  is  included 
in  this  volume  on  microfiche),  R.  D.  Peacock,  E.  Ruiz,  and  R. 
Torres-Pereira,  80  pages  (Nov.  1980).  Order  from  NTIS  as 
PB81-145823. 

Key  words:  chimneys;  fire  models;  fire  safety;  fire  tests; 
flues;  heating  equipment;  heat  transfer;  literature  reviews; 
radiant  energy;  stoves;  wood. 

A  series  of  18  full-scale  tests  was  conducted  in  an  instrument- 
ed test  room  using  five  different  wood-burning  appliances. 
These  tests  were  designed  (1)  to  establish  typical  operating 
conditions  including  temperatures  on  the  appliances,  chimneys, 
and  adjacent  combustible  surfaces;  (2)  to  study  the  effects  of  a 
variety  of  combinations  of  appliance  design,  clearance  to  com- 
bustibles, and  room  construction  on  temperatures  on  adjacent 


combustible  surfaces;  and  (3)  to  compare  these  measured  values 
with  theoretical  predictions  of  wall  surface  temperature.  Addi- 
tional tests  were  conducted  to  compare  a  standardized  fuel 
source  with  typical  oak  logs. 

A  review  of  literature  related  to  wood-heating  safety  included 
in  this  study  revealed  that  current  codes  are  based  on  data 
almost  40  years  old.  The  results  of  these  tests  point  out  some 
areas  where  the  codes  should  be  modernized  to  accurately  re- 
flect the  newer  appliances  and  construction  techniques. 

NBSIR  80-2143.  An  analysis  of  the  effects  of  dynamic  and  static 
forces  present  in  the  NBS  SI  volt  experiment,  M.  E.  Cage,  218 
pages  (Sept.  1980).  Order  from  NTIS  as  PB81-1 15370. 

Key  words:  absolute  volt;  balance  equations  of  motion; 
D'Alembert's  principle;  metrology;  precision  balance;  preci- 
sion electrical  measurement. 

An  analysis  of  the  NBS  SI  volt  experiment  has  been  made 
first  to  obtain  algebraic  expressions  for  the  electrical  forces 
present  on  the  suspended  electrode  of  the  electrometer.  These 
forces,  and  the  gravitational  forces,  are  used  in  the  Principle  of 
Virtual  Work  and  D'Alembert's  Principle  to  obtain  the  second 
order,  non-linear,  inhomogeneous,  coupled  differential  equations 
of  motion  for  the  balance.  Exact,  analytical  solutions  of  these 
equations  of  motion  are  obtained  using  small  angle  approxima- 
tions and  perturbation  methods.  Estimates  are  then  made  of  the 
uncertainties  that  might  result  in  both  the  slope  and  path  inte- 
gral methods  in  order  to  determine  what  requirements  must  be 
satisfied  to  reduce  the  systematic  and  random  errors  of  the  force 
determination  and  the  capacitance  measurements  to  acceptable 
levels  so  that  the  SI  volt  can  be  determined  to  within  a  few 
ppm. 

NBSIR  80-2144.  Residential  solar  data  center— MIRADS  user's 
guide,  P.  M.  Christopher,  M.  Vogt,  and  D.  Hall,  144  pages 
(Oct.  1980).  Order  from  NTIS  as  PB81-132268. 

Key  words:  automatic  data  processing;  computer  retrieval; 
data  base  retrieval;  residential  buildings;  solar  data  base; 
solar  energy  system;  solar  heating  and  cooling. 

The  Residential  Solar  Data  Center  Project  staff  in  the  Center 
for  Building  Technology,  National  Bureau  of  Standards,  main- 
tains a  computerized  data  base  containing  non-instrumented  resi- 
dential data  from  the  DoE/HUD  Solar  Heating  and  Cooling 
Demonstration  Program.  Data  contained  in  the  solar  data  base 
are  accessible  online  to  users  of  the  NBS  Center  Computer  via 
remote  terminals  with  a  data  base  retrieval  software  package 
called  MIRADS  (Marshall  Information  Retrieval  and  Display 
System).  This  document  is  a  self-teaching  user's  guide  to  the 
solar  data  base.  It  is  complete  with  the  basic  MIRADS  language 
rules,  examples  of  use,  and  a  step-by-step  walk-through  of  a 
typical  interactive  session.  Appendices  contain  all  the  data  ele- 
ment names  and  coded  values  needed  to  use  the  solar  data  with 
MIRADS,  as  well  as  many  examples  of  actual  computer  ses- 
sions. 

NBSIR  80-2149.  GRIDNET,  R.  T.  Moore,  75  pages  (Oct.  1980). 
Order  from  NTIS  as  PB8 1-144370. 

Key  words:  communications  networks;  CROSSFIRE;  link 
protocols;  local  survivability. 

This  report  describes  a  highly  reliable  and  survivable  digital 
data  communication  system.  It  is  based  on  the  multiple  intercon- 
nection of  dual  fiber  optic  loops,  with  up  to  about  twenty  data 
communications  stations  being  served  by  each  dual  loop.  The 
dual  loop  configuration  is  called  CROSSFIRE.  The  intercon- 
nection of  many  of  these  to  form  a  large  network  is  called 
GRIDNET.  The  network  is  highly  connected  and  many  alter- 
nate routes  are  available  for  transmitting  a  message  between  two 
stations  located  at  different  points  on  the  network.  The  intelli- 
gence required  for  the  control  of  communications  and  the  rout- 
ing of  traffic  is  distributed  among  a  number  of  data  communica- 
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tion  nodes  called  gateway  stations.  Network  survival  is  not 
dependent  on  the  survival  of  any  node  or  link,  but  requires 
instead  that  the  network  not  be  fragmented. 

NBSIR  80-2159.  NBS  Software  Tools  Database,  R.  C.  Houghton, 
Jr.,  and  K.  A.  Oakley,  Eds.,  107  pages  (Oct.  1980).  Order 
from  NTIS  as  PB81-124935. 

Key  words:  dynamic  analysis;  programming  aids;  software 
development;  software  management;  software  tools;  static 
analysis. 

A  listing  of  information  on  the  software  tools  contained  in  the 
NBS  Software  Tools  Database  is  provided  for  review. 

NBSIR  80-2161.  A  "reference  building"  approach  to  building 
energy  performance  standards  for  single-family  residences,  S. 

R.  Petersen  and  J.  L.  Heldenbrand,  39  pages  (Oct.  1980). 
Order  from  NTIS  as  PB8 1-1 35642. 

Key  words:  building  design;  building  energy  performance 
standards;  building  standards;  component  performance 
standards;  energy  conservation;  housing. 

The  Department  of  Energy  is  currently  developing  building 
energy  performance  standards  (BEPS)  that  are  intended  to  sig- 
nificantly reduce  the  design  energy  requirements  of  new  build- 
ings. This  report  provides  a  modified  approach  to  the  DoE 
BEPS  development  program  for  residential  buildings.  The 
modified  BEPS  are  not  meant  to  replace  component  perform- 
ance standards  for  new  buildings  but  rather  to  augment  them  so 
that  design  tradeoffs  can  be  made  at  the  whole  building  level  if 
they  can  be  shown  not  to  increase  design  energy  requirements. 

In  the  modified  approach,  equivalence  must  be  demonstrated 
between  the  thermal  performance  of  a  proposed  building  design 
and  a  reference  building  design  of  the  same  type  and  size  and  in 
the  same  geographic  location.  A  number  of  approved  calcula- 
tion methods  could  be  used  to  demonstrate  such  equivalence. 
This  modified  approach  to  BEPS  development  is  directly  linked 
to  reference  component  performance  specifications  for  both 
shell  and  equipment  through  a  reference  building  envelope  con- 
figuration. This  reference  basis  for  the  BEPS  provides  a  great 
deal  of  information  to  the  user  about  acceptable  building  de- 
signs, making  the  modified  BEPS  approach  both  more  manage- 
able and  more  flexible  than  the  current  DoE  approach. 

NBSIR  80-2162.  Technical  activities  1980— Office  of  Nondestruc- 
tive Evaluation,  H.  Berger  and  L.  Mordfin,  Eds.,  119  pages 
(Nov.  1980).  Order  from  NTIS  as  PB81-132466. 

Key  words:  acoustic  emission;  eddy  currents;  imaging;  leak- 
age testing;  magnetics;  material  parameters;  nondestructive 
evaluation;  optics;  penetrants;  radiography;  ultrasonics. 

A  review  of  nondestructive  evaluation  programs  at  NBS,  for 
FY1980  is  presented  in  this  annual  report. 

NBSIR  80-2167.  Weatherization  investment  costs  for  low-income 
housing,  S.  F.  Weber,  M.  J.  Boehm,  and  B.  C.  Lippiatt,  84 
pages  (Nov.  1980).  Order  from  NTIS  as  PB81-133829. 

Key  words:  building  economics;  cost  components;  data 
analysis;  data  collection;  demonstration;  economic  analysis; 
energy  conservation;  insulation;  low-income  housing;  statis- 
tics; unit  costs;  weatherization. 

This  report  presents  the  results  of  a  project  involving  the 
collection  and  tabulation  of  field  data  on  the  costs  of  retrofitting 
low-income  houses  for  energy  conservation.  This  project  is  part 
of  the  Community  Services  Administration  Weatherization 
Demonstration  Program  being  carried  out  through  the  National 
Bureau  of  Standards.  The  program  involves  the  installation  and 
evaluation  of  a  broad  range  of  energy  conservation  techniques 
for  over  200  single-family  houses  in  14  demonstration  sites 
throughout  the  United  States.  The  energy  conservation  tech- 
niques discussed  in  this  report  consist  of  a  variety  of  architectur- 


al modifications  to  building  envelopes  for  the  purpose  of  reduc- 
ing heat  losses  due  either  to  air  infiltration  or  conduction.  The 
methods  used  to  collect  and  synthesize  the  field  data  on  the 
major  cost  components  of  installing  these  techniques  are  de- 
scribed. An  analysis  of  these  costs  is  presented  in  the  form  of 
summary  statistics  including  the  weighted  mean  and  standard 
deviation  of  the  unit  cost  of  installing  each  architectural  option 
in  each  demonstration  site.  The  significant  intercity  variation 
found  in  the  mean  unit  cost  of  most  techniques  suggests  that 
unique  cost  estimating  procedures  may  be  needed  for  each  city. 
Possible  sources  of  variation  in  the  mean  unit  costs  are  dis- 
cussed. Recommendations  for  further  research  include  investi- 
gating the  effect  on  cost  that  can  be  attributed  to  selected 
sources  of  variation. 
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5.15  GRANT/CONTRACT  REPORTS  AND  NBS  PATENTS 


Grant /contract  reports  are  prepared  by  non-NBS  persons 
or  organizations  working  under  grant  or  contract  from  the 
National  Bureau  of  Standards.  Those  contract  reports  not  incor- 
porated into  the  formal  NBS  publication  series  are  available 
directly  from  the  National  Technical  Information  Service 
(NTIS,  Springfield,  VA  22161)  in  paper  copy  or  microfiche 
form  unless  otherwise  stated.  When  ordering  a  report  from 
NTIS  you  must  order  it  by  the  "COM,  PB,  AD,  or  N"  number 
as  indicated. 

Patents  are  legal  documents  which  fully  describe  inventions  in 
return  for  the  right  for  17  years  to  exclude  others  from  making, 
using,  or  selling  the  inventions.  They  are  obtained  on  NBS 
inventions  of  high  commercial  potential  in  order  to  establish 
Government  ownership  of  the  patent  rights.  The  patents  are 
then  made  available  for  the  grant  of  nonexclusive  licenses  to  all 
qualified  applicants.  A  limited  exclusive  license  may  be  granted 
under  a  particular  patent,  however,  if  it  appears  that  some 
period  of  exclusivity  is  necessary  as  an  incentive  for  the  invest- 
ment of  risk  capital.  For  information  on  licensing  any  of  the 
following  patents,  write  to  the  Office  of  the  Legal  Adviser, 
National  Bureau  of  Standards,  Washington,  DC  20234.  Copies 
of  patents  may  be  obtained  from  the  U.S.  Patent  and  Trademark 
Office,  Washington,  DC  2023 1  for  50  cents  each. 

NBS-GCR-79-171.  Regulatory  use  of  standards:  The  implications 
for  standards  writers,  P.  J.  Harter,  286  pages  (Nov.  1979). 
Order  from  NTIS  as  PB80- 120579. 

Key  words:  administrative  law;  law;  legal  aspects  of  stand- 
ards; regulation;  safety  regulation;  standards  organizations; 
voluntary  standards. 

The  purposes  of  this  report  are:  1)  to  help  standards-writing 
organizations  prepare  standards  that  are  acceptable  to  regula- 
tory agencies  for  use  in  regulations  or  as  an  alternative  to 
regulation;  and  2)  to  suggest  how  regulatory  agencies  might 
improve  their  relationships  with  private  sector  standards  organi- 
zations. The  report  describes  how  standards  are  used  in  regula- 
tory programs  and  discusses  the  requirements  imposed  on  agen- 
cies by  administrative  law.  From  this  analysis,  it  is  possible  to 
make  some  general  suggestions — for  example:  organizations 
writing  standards  for  possible  regulatory  use  should  prepare  an 
accompanying  rationale  and  procedural  history.  The  report 
summarizes  complaints  of  standards  organizations  about  regula- 
tory agencies,  and  suggests  how  agencies  might  improve  their 
relationships  with  standards  organizations. 

NBS-GCR-79-173.  Cost  effectiveness  of  marine  fire  protection 
programs,  K.  R.  Oppenheimer,  R.  S.  Alger,  S.  B.  Martin,  P. 
C.  McNamee,  and  F.  L.  Offensend  (NBS  contact:  Nora 
Jason),  222  pages  (Nov.  1978).  Order  from  NTIS  as  PB80- 
185671. 

Key  words:  cost  benefit  analysis;  cost  effectiveness;  fire 
departments;  fire  losses;  fire  models;  fire  protection;  marine 
transportation;  merchant  vessels;  shipboard  fires. 

This  report  presents  the  results  of  a  cost-effectiveness  study  of 
alternative  marine  fire  protection  programs.  It  includes  an  esti- 
mate of  current  and  future  marine  fire  losses  and  a  comparison 
of  the  cost-effectiveness  of  programs  designed  to  reduce  these 
losses.  The  study,  sponsored  by  the  U.S.  Department  of  Com- 
merce, evaluates  proposed  legislation  that  would  establish  re- 
gional marine  firefighting  teams  in  port  cities  throughout  the 
country.  In  the  analysis,  a  wide  range  of  alternatives  are  com- 
pared with  the  regional  team  approach;  these  alternative  ap- 
proaches include  fire  prevention  and  fire  suppression,  and  in- 


volve fire  departments,  the  U.S.  Coast  Guard,  merchant  seamen, 
and  fire  protection  equipment.  To  compare  the  cost-effective- 
ness of  these  marine  fire  protection  programs  several  quantita- 
tive models  are  built — models  of  fire  development,  firefighting 
performance,  and  fire  losses.  These  models  compute  the  expect- 
ed net  savings  of  each  alternative,  where  expected  net  savings  is 
defined  as  the  expected  reduction  in  losses  minus  the  expected 
cost  of  the  program  (relative  to  the  status  quo).  The  models 
relate  firefighting  performance  in  each  type  of  ship  fire  to  the 
extent  of  damage  that  occurs.  They  incorporate  both  historical 
data  and  consensus  judgments  of  experts,  and  are  tested  and 
calibrated  against  past  ship  fire  data.  The  alternatives  are  ranked 
by  expected  net  savings  and  by  incremental  benefit-cost  ratios. 
The  optimal  program  turns  out  to  be  a  combination  of  several 
of  the  individual  alternatives. 

NBS-GCR-79-175.  Linewidth  measurement  by  diffraction  pattern 
analysis,  H.  L.  Kasdan  (NBS  contact:  Elaine  Cohen),  159 
pages  (Apr.  1980).  Order  from  NTIS  as  PB80- 199342. 

Key  words:  diffraction;  diffraction  pattern  analysis;  Fourier 
analysis;  Fourier  spectrum;  linewidth;  linewidth  measure- 
ment; photomask. 

Measurements  on  photomask  linewidths  of  1  to  10  ixm  are 
made  using  a  technique  of  diffraction  pattern  analysis.  This 
technique  consists  of  Fourier  analyzing  the  diffraction  pattern 
produced  by  coherent  light  of  wavelength  632.8  nm  diffracting 
from  a  1-  to  10-fi,m  wide  photomask  line.  The  technique  is 
applied  to  both  clear  and  opaque  lines.  Linewidth  dimensions 
are  obtained  by  numerical  inversion  of  the  measured  Fourier 
diffraction  spectrum  to  form  the  autocorrelation  function  and 
then  statistically  determining  the  x-axis  intercept  of  this  func- 
tion. The  effects  of  the  variables  of  detector  linearity,  laser 
intensity  variation  and  focusing  on  the  measurement  precision 
are  investigated.  The  measurement  linearity  and  repeatability  are 
evaluated  as  functions  of  nominal  linewidth  dimensions,  repeat- 
ed focusing,  and  instrument  aperture  width  for  clear  and  opaque 
lines.  The  effects  on  the  measured  dimensions  of  a  nonzero 
transmittance  of  the  background  for  clear  lines  are  calculated 
from  theory. 

Analyses  show  that  the  most  critical  instrument  parameters 
are  the  uniformity  and  phase  of  the  aperture  illumination  and 
the  numerical  aperture  of  the  illuminating  objective  lens  as  well 
as  the  characteristics  of  the  line  or  space  being  measured. 
Anomalies  were  observed  in  the  autocorrelation  function  which 
suggest  that  additional  analysis  and  instrument  improvements 
are  required  to  interpret  accurately  linewidths  less  than  2.5  /nm. 
The  measurement  repeatability  was  about  two  percent. 

NBS-GCR-79-180.  Snow  and  ice  accumulation  around  solar  col- 
lector installations,  M.  J.  O'Rourke,  72  pages  (Aug.  1979). 
Order  from  NTIS  as  PB80-127053. 

Key  words:  building;  ice;  load;  roof;  roof  load;  snow;  solar 
collector;  structural  engineering. 

This  report  presents  observations  on  and  measurements  of 
snow  and  ice  on  eight  structures  with  flat  plate  solar  collectors 
mounted  on  the  roof.  The  data  was  collected  from  January 
through  March  of  1979  in  areas  of  New  York,  New  Hampshire 
and  Connecticut  in  the  general  vicinity  of  Albany,  New  York. 
Half  the  installations  had  the  collectors  mounted  flush  with  the 
roof  surface,  while  the  remainder  had  collectors  mounted  on 
racks  at  an  angle  to  the  roof.  Contours  of  snow  depth  on  the 
roof,  snow  densities,  measurements  of  snow  on  the  ground  adja- 
cent to  the  buildings,  sketches  and  photographs  of  the  roofs,  and 
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comments  of  the  owners  of  the  installations  are  included  in  the 
report,  in  addition  to  a  discussion  of  the  state  of  the  art  of 
predicting  snow  accumulation  on  roofs  of  buildings.  The  effect 
of  solar  collectors  on  the  design  of  roof  structures  for  the 
support  of  snow  loads  is  discussed  and  recommendations  for 
future  research  are  made. 

NBS-GCR-79-183.  Smoke  movement  studies  at  the  NIH  Clinical 
Center,  Integrated  Systems,  Inc.,  101  Central  Ave.,  Bruns- 
wick, MD  21716  (NBS  contact:  N.  Jason),  97  pages  (June 

1978)  .  Order  from  NTIS  as  PB80-123094. 

Key  words:  air  movement;  elevators;  fire  tests;  hospitals; 
smoke;  smoke  movement;  stairwells;  tracers. 

Air  movement  in  the  NIH  Clinical  Center  was  analyzed  in 
order  to  evaluate  possible  smoke  movement  in  the  event  of  a 
real  fire.  The  experimental  techniques  employed  were  pressure 
mapping  and  tracer  gas  tests.  The  tests  were  conducted  under 
both  summer  and  winter  conditions  which  produce  different  air 
flow  conditions.  In  addition,  the  location  of  the  neutral  planes  in 
elevator  shafts  and  stairwells  changed  significantly  with  the 
seasons. 

NBS-GCR-79-184.  Solar  collector  fluid  parameter  study,  W.  W. 

Youngblood,  W.  Schultz,  and  R.  Barber,  130  pages  (July 

1979)  .  Order  from  NTIS  as  PB80-125891. 

Key  words:  efficiency;  flow  rate;  heat  transfer  fluid;  solar 
collector;  thermal  performance. 

A  series  of  instantaneous  thermal  performance  tests  were  per- 
formed on  four  differently  constructed,  commercially  available 
flat  plate  solar  collectors  with  each  of  four  commonly  used  heat 
transfer  fluids.  The  tests  were  designed  to  illustrate  the  magni- 
tude of  fluid  parameter  effects  on  the  thermal  performance  of 
flat  plate  solar  collectors.  The  configurations  were  selected  to 
provide  a  broad  variety  of  flow  condition.  The  heat  transfer 
fluids  used  were  as  follows:  (1)  water;  (2)  an  ethylene  glycol 
(Prestone  11) —  water  solution  (50  percent  by  weight);  (3)  a 
silicone  based  heat  transfer  fluid  (SYLTHERM  444);  and  (4)  a 
synthetic  hydrocarbon  (Therminol  44).  Each  collector  was 
tested  with  flow  rates  in  the  range  of  approximately  0.010  to 
0.047  kg/sec  per  square  meter  (7  to  35  Ibm/hr.ft^  of  net  aper- 
ture area.  The  efficiency  of  the  heat  collection  process  for  each 
test  was  correlated  with  the  heat  transfer  fluid  flow  rate.  The 
ASHRAE  93-77  recommended  flow  rate  of  0.02  kg/sec-m^  (14.7 
Ibm/hr.ft^  was  used  as  a  reference  baseline.  Results  show  a 
marked  decrease  in  efficiency  (5  to  8  percentage  points)  for  all 
collectors  tested  when  using  the  silicone  oil  and  the  synthetic 
hydrocarbon  oil  from  the  efficiency  obtained  when  using  water 
at  the  same  flow  rate.  Decreases  in  efficiency  of  2  to  4  percent- 
age points  were  observed  for  all  collectors  tested  when  the 
Prestone-water  solution  was  used  compared  to  water  at  the 
same  flow  rate.  The  results  indicate  that  a  flat  plate  solar  collec- 
tor's thermal  efficiency  response  to  fluid  parameter  effects  is  a 
strong  function  of  the  absorber  plate  to  fluid  heat  transfer  path, 
and  a  weaker  function  of  the  collector's  optical  characteristics 
(i.e.,  ra). 

NBS-GCR-79-185.  Colorimetry  of  fluorescent  specimens.  A  state- 
of-the-art  report,  F.  W.  Billmeyer,  Jr.,  (NBS  contact:  Pam 
Jackson),  47  pages  (Oct.  1979).  Order  from  NTIS  as  PB80- 
165590. 

Key  words;  color;  colorimetry;  fluorescent;  fluorescent 
specimens;  measurement. 

Accurate  measurement  of  the  color  of  fluorescent  specimens, 
independent  of  instrument  parameters,  is  very  difficult  because 
such  materials  absorb  radiant  power  in  one  wavelength  region 
(the  excitation  region)  and  emit  power  in  a  region  of  longer 
wavelengths  (the  emission  region).  There  is  a  complicating 
overlapping  wavelength  region  in  which  both  excitation  and 
emission  take  place.  Measurement  of  the  spectral  radiance  fac- 


tors of  fluorescent  specimens,  the  quantity  correlating  with  their 
visual  appearance,  requires  the  use  of  a  spectrophotometer  in 
which  the  specimen  is  irradiated  by  the  exact  source  designed 
for  the  visual  observations.  Bidirectional  illumination  and  view- 
ing, normally  45V0°  must  be  used,  since  in  the  more  common 
integrating-sphere  arrangement  the  sample  itself  alters  the  irra- 
diation away  from  that  desired.  Conformance  to  better  color 
specifications  requires  irradiation  by  a  source  identical  to  CIE 
standard  daylight  illuminant  Des,  but  existing  instrument  day- 
light simulators  provide  a  widely  discrepant  range  of  results. 
Calculation  methods  are  described  allowing  these  results  to  be 
converted  to  those  for  Des  by  computation.  Instrument  modifi- 
cations and  accompanying  material  standards  are  proposed  for 
direct  measurements  corresponding  to  Des  irradiation.  A  pro- 
posed field  test  method  and  instrument  are  described.  Recom- 
mendations for  implementing  these  techniques  are  made  for  both 
short-term  and  long-term  time  frames. 

NBS-GCR-79-186.  Life  cycle  cost  workbook,  J.  W.  Griffith 
(NBS  contact:  Nora  Jason)  30  pages  (Dec.  1979).  Order  from 
NTIS  as  PB80-128788. 

Key  words:  cash  flow;  economic  analysis;  fire  safety;  fire 
safety  evaluation  system;  health  care  facilities;  life  cycle. 

The  workbook  presents  a  methodology  to  compare  total  or 
relative  (Life  Cycle)  cost  of  the  alternative  plans.  It  is  designed 
to  be  useable  by  any  person  who  has  access  to  the  necessary 
financial  data  and  a  rudimentary  understanding  of  normal  busi- 
ness financing  and  cost.  The  approach  used  is  based  on  the 
completion  of  simple  work  sheets.  All  of  the  definitions  and 
reference  tables  needed  to  execute  the  work  sheets  are  included 
in  the  workbook.  By  use  of  this  approach  the  health  care  pro- 
vider, or  other  person  responsible  for  making  preliminary  deci- 
sions among  widely  varying  alternatives,  can  extend  his  infor- 
mation base  beyond  the  traditional  approach  of  first  cost  figures 
to  consider  the  actual  life  cycle  price. 

NBS-GCR-79-187.  An  examination  and  analysis  of  the  dynamics 
of  the  human  behavior  in  the  fire  incident  at  the  Georgian 
Towers  on  January  9,  1979,  J.  L.  Bryan  and  P.  J.  DiNenno 
(NBS  contact:  Nora  Jason),  44  pages  (Apr.  30,  1979).  Order 
from  NTIS  as  PB80-148596. 

Key  words:  apartments;  building  fires;  doors;  egress;  evacu- 
ation; fire  departments;  fire  fighters;  fire  investigations;  mat- 
tresses; smoke. 

This  fire  incident  at  the  Georgian  Towers  Apartment  Com- 
plex in  Silver  Spring,  MD,  on  January  9,  1979  was  initially 
detected  by  the  occupant  of  apartment  214  when  he  was  awak- 
ened with  his  mattress  on  fire.  The  occupant  attempted  to 
remove  the  mattress  from  the  apartment  and,  being  unsuccess- 
ful, ran  down  four  levels  to  the  desk  receptionist  to  call  the  fire 
department.  The  fire  department  received  the  alarm  at  0246. 
The  corridor  door  to  the  apartment  of  fire  origin  had  been  left 
open  and,  with  the  arrival  of  the  Silver  Spring  Fire  Department 
at  0248,  flashover  had  occurred  in  the  apartment,  and  smoke 
had  completely  saturated  the  second  floor  corridor  of  both  the 
"A"  and  "B"  wings.  The  fire  was  extinguished  with  two  2-inch 
hose  lines,  one  from  the  corridor  and  one  from  the  balcony. 
Smoke  permeated  most  of  the  building,  being  especially  on  the 
second,  seventh,  ninth  and  eleventh  floors.  A  total  fire  depart- 
ment response  of  four  alarms  was  required  to  assure  the  evacua- 
tion of  over  250  occupants.  Approximately  21  occupants  re- 
quired emergency  medical  treatment,  17  for  smoke  inhalation. 
The  fire  was  confined  to  the  apartment  of  origin  and  the  imme- 
diately exposed  second  floor  corridor  area. 

NBS-GCR-79-189.  Data  requirements  and  thermal  performance 
evaluation  procedures  for  solar  heating  and  cooling  systems,  E. 
R.  Streed,  Ed.,  87  pages  (Aug.  1979).  Order  from  NTIS  as 
PB80-120173. 
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Key  words:  heating  and  cooling  performance;  solar  energy 
system;  thermal  performance  evaluation. 

This  document  provides  standardized  nomenclature  and  pro- 
cedures to  serve  as  a  guide  to  monitor  and  evaluate  research  or 
demonstration  type  solar  hot  water  or  heated  and/or  cooled 
systems,  components  and  buildings.  Performance  factors,  data 
requirements,  measurement  parameters  and  data  analysis  meth- 
ods are  described  for  typical  solar  energy  systems.  The  docu- 
ment has  resulted  from  the  review  and  comments  submitted  by 
representatives  of  countries  participating  in  Task  1.  Material 
developed  by  the  United  States  for  use  in  the  National  Solar 
Heating  and  Cooling  Demonstration  Program  and  published  as 
NBSIR  76-1137,  was  used  as  the  primary  reference.  The  contact 
persons  for  each  country  participating  in  Task  1  are  listed  in 
Appendix  A. 

NBS-GCR-80-164.  Design,  cost  and  operating  data  for  alternative 
energy  systems  for  the  Summit  Plaza  Complex,  Jersey  City, 

NJ,  H.  O.  Nottingham  and  Associates,  Inc.  (NBS  contact: 
Morris  Nimmo),  315  pages  (May  1979).  Order  from  NTIS  as 
PB80- 183445. 

Key  words:  cogeneration;  costs;  economic  analysis;  energy 
consumption;  HVAC  systems;  Total  Energy  systems. 

This  report  develops  basic  design  and  operating  data  for  a 
comparison  of  alternative  methods  of  supplying  heating,  cooling 
and  electric  power  to  a  residential/commercial  complex.  The 
community  complex  studied  is  the  Summit  Plaza  Development 
located  in  Jersey  City,  NJ,  which  has  been  served  since  Janu- 
ary, 1974,  by  a  Total  Energy  (TE)  plant.  The  Summit  Plaza  TE 
project  is  a  demonstration  effort  of  the  U.S.  Department  of 
Housing  and  Urban  Development  (HUD)  currently  being  ad- 
ministered by  the  National  Bureau  of  Standards  (NBS)  for  anal- 
ysis of  the  performance  and  overall  viability  of  the  Total 
Energy  facility. 

Included  in  the  scope  of  this  study  is  the  following:  Analysis 
of  the  installed  energy  system;  Conceptual  design  of  alternate 
energy  systems;  Estimates  of  the  capital  costs  of  the  existing 
system  and  each  alternate  system;  Estimates  of  the  operation 
and  maintenance  costs  of  the  existing  system  and  alternate  sys- 
tems; Simulation  of  the  energy  systems  operating  through  a 
typical  year  to  determine  energy  demands  and  consumptions. 

The  data  in  this  report  are  incorporated  into  the  Final  Report 
being  prepared  by  NBS  for  the  HUD  Total  Energy  Demonstra- 
tion Project.  The  Final  Report  will  compare  the  energy,  eco- 
nomic, reliability,  and  environmental  viability  of  each  energy 
system. 

NBS-GCR-80-165.   Detailed  initial  cost  data  for  alternative 
energy  systems  for  the  Summit  Plaza  Complex,  Jersey  City, 

NJ,  H.  O.  Nottingham  and  Associates,  Inc.  (NBS  contact: 
Morris  Nimmo),  142  pages  (May  1979).  Order  from  NTIS  as 
PB80-183452. 

Key  words:  cogeneration;  costs;  economic  analysis;  HVAC 
systems;  Total  Energy  system. 

This  report  presents  detailed  estimates  of  the  construction 
cost  of  12  alternative  energy  systems  which  could  supply  heat- 
ing, cooling  and  electrical  services  to  the  Summit  Plaza  Com- 
plex. Construction  costs  are  developed  for  each  system  in  the 
report  by  a  quantity  take-off  for  all  major  and  minor  equipment 
for  each  energy  system  including  the  individual  electrical  and 
mechanical  components  of  the  energy  conversion  equipment, 
site  distribution,  equipment,  building  terminal  equipment  etc. 

The  detailed  data  in  the  report  is  summarized  in  a  related 
report  in  which  the  energy  performance  and  costs  for  the 
energy  system  were  developed:  Design,  Cost  and  Operating 
data  for  Alternative  Energy  Systems  for  the  Summit  Plaza 
Complex,  Jersey  City,  NJ. 

NBS-GCR-80-191.  An  examination  and  analysis  of  the  dynamics 
of  the  human  behavior  in  the  fire  incident  at  the  University 


Nursing  Home  on  April  13,  1979,  J.  L.  Bryan  and  P.  J. 
DiNenno  (NBS  contact:  Nora  Jason),  39  pages  (Jan.  1980). 
Order  from  NTIS  as  PB80-158157. 

Key  words:  death;  doors;  egress;  evacuation;  fire  alarm 
systems;  fire  departments;  fire  fighters;  fiashover;  nursing 
homes;  nursing  staff;  patients;  room  fires;  smoke  detectors. 

At  approximately  0833  hours  on  April  13,  1979,  the  smoke 
detector  located  on  the  ceiling  of  the  lounge  area  at  the  south 
end  of  the  corridor  of  the  South  Section  of  B  wing  on  the 
second  floor  activated  in  the  University  Nursing  Home,  901 
Areola  Avenue,  Silver  Spring,  Maryland.  This  detector  was 
activated  by  a  flow  of  convected  heat  and  dark  smoke  from  the 
door  of  patient  room  27,  fifteen  feet  to  the  north.  The  activation 
of  this  smoke  detector  automatically  initiated  the  activation  of 
the  local  alarm  system.  The  receptionist  upon  hearing  the  alarm 
notified  the  Montgomery  County  Emergency  Operations 
Center.  The  nursing  staff  were  able  to  close  the  doors  to  all  the 
patient  rooms  in  both  the  South  and  West  Sections  of  B  wing 
with  the  exception  of  the  door  to  the  room  of  fire  origin,  room 
27.  The  room  experienced  flashover  and  the  rapidly  spreading 
heat  and  smoke  forced  the  staff  out  of  the  area.  The  smoke 
barrier  doors  closed  with  the  activation  of  the  local  alarm 
system  and  prevented  the  spread  of  smoke  extensively  to  the 
West  Section  and  in  particular  to  A  wing.  Approximately  21 
patients  were  removed  from  rooms  in  the  South  Section  by  the 
fire  department,  7  of  these  down  ladders.  An  additional  26 
patients  were  evacuated  from  the  West  Section  of  B  wing. 
Seventeen  patients  were  transported  to  hospitals  for  medical 
treatment  with  eight  staff  members.  Two  of  these  patients  subse- 
quently died.  The  total  fire  department  response  involved  three 
alrams.  The  fire  was  extinguished  within  5  minutes  of  the  arrival 
of  the  first  engine  and  within  9  minutes  of  smoke  detector 
activation. 

NBS-GCR-80-192.  An  examination  and  analysis  of  the  dynamics 
of  the  human  behavior  in  the  fire  incident  at  the  National 
Institutes  of  Health  Clinical  Center  on  April  21,  1979,  J.  L. 

Bryan  and  P.  J.  DiNenno  (NBS  contact:  Nora  Jason),  43 
pages  (Jan.  1980).  Order  from  NTIS  as  PB80- 177264. 

Key  words:  egress;  evacuation;  fire  alarm  systems;  fire  de- 
partments; fire  fighters;  hospitals;  nursing  staff;  patients; 
smoke. 

This  fire  incident  at  the  National  Institutes  of  Health  Clinical 
Center  on  April  21,  1979,  was  detected  by  a  pharmacy  techni- 
cian on  the  ninth  floor,  west  pediatrics  nursing  unit  with  the 
visual  observation  of  smoke  in  the  solarium  lounge  at  approxi- 
mately 1502.  The  technician  immediately  notified  the  charge 
nurse.  The  local  alarm  system  was  activated,  which  automatical- 
ly transmitted  an  alarm  to  the  National  Institutes  of  Health  Fire 
Department.  Four  ambulatory  patients  and  two  visitors  were 
,  evacuated  by  the  nursing  staff  and  one  ambulatory  patient  was 
evacuated  by  maintenance  personnel.  Bethesda  Fire  Department 
personnel  rescued  one  infant.  The  Clinical  Center  was  evacuat- 
ed from  the  fourteenth  through  the  third  floors  of  approximate- 
ly 184  patients  and  50  visitors  primarily  by  staff  and  NIH 
personnel  in  approximately  55  minutes.  A  total  of  seven  persons 
was  hospitalized  for  medical  observation  or  treatment:  four  fire 
department  personnel,  one  police  officer,  one  visitor  and  one 
patient.  The  initial  response  by  the  National  Institutes  of  Health 
Fire  Department  consisted  of  one  engine  and  one  ambulance 
with  5  personnel.  The  fire  was  extinguished  by  Bethesda  Fire 
Department  personnel  with  one  2  inch  hose  line  from  the  stand- 
pipe  system  in  stairway  7,  in  approximately  20  minutes.  The  fire 
damage  in  this  26  year  old  fire  resistive  building  was  limited  to 
the  solarium  lounge  and  the  corridor  of  the  9  west  nursing  unit. 

NBS-GCR-80-193.  An  examination  and  analysis  of  the  dynamics 
of  the  human  behavior  in  the  Are  incident  at  Thurston  Hall  on 
April  19,  1979,  J.  L.  Bryan,  J.  A.  Milke,  and  P.  J.  DiNenno 
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(NBS  contact:  Nora  Jason),  44  pages  (July  31,  1979).  Order 
from  NTIS  as  PB80-163017. 

Key  words:  doors;  dormitories;  evacuation;  fire  depart- 
ments; fire  fatalities;  fire  fighters;  flashover;  ladders;  room 
fires;  smoke;  students. 

This  fire  incident  occurred  on  the  fifth  floor  of  Mabel  Nelson 
Thurston  Hall,  George  Washington  University,  1900  F  Street, 
N.W.,  Washington,  DC,  on  April  19,  1979.  The  fire  incident 
was  initially  detected  by  a  student  who  investigated  an  abnor- 
mal noise  followed  by  smoke  issuing  from  the  corridor  into  the 
room  501,  occupied  by  the  student.  The  student  opened  the 
room  door  and  observed  that  the  corridor  was  involved  in  fire. 
Other  students  were  awakened  by  abnormal  noises  or  the  smell 
of  smoke.  Many  students  attempted  to  evacuate  through  the 
corridor,  while  others  waited  for  rescue  in  their  rooms.  Two 
students  jumped  and  incurred  serious  injuries.  The  District  of 
Columbia  Fire  Department  arrived  after  flashover  had  occurred 
in  the  corridor  of  the  fifth  floor.  Upon  arrival,  fire  department 
personnel  found  students  calling  for  help  from  their  dormitory 
windows.  Aerial  ladders  were  raised  by  the  truck  companies  on 
the  North  and  East  sides  of  the  building,  and  students  evacuated 
from  the  building.  The  fire  in  the  fifth  floor,  north  and  west 
corridor  and  room  533  was  extinguished  with  one  1-1/2  inch 
hose  line  off  the  standpipe  system  in  the  Northwest  stairway. 
Smoke  permeated  the  top  half  of  the  building,  floors  five 
through  nine,  which  hindered  prompt  evacuation  of  the  build- 
ing. Eight  hundred  ninety-eight  students  and  University  staff 
residing  in  the  building  were  evacuated.  Approximately  37  oc- 
cupants required  emergency  medical  treatment;  15  occupants 
were  admitted  to  hospitals. 

NBS-GCR-80-194.  Personality  theory  and  firesetting:  An  elabora- 
tion of  a  psychological  model,  R.  G.  Vreeland  and  M.  B. 
Waller  (NBS  contact:  Nora  Jason),  65  pages  (Feb.  1980). 
Order  from  NTIS  as  PB80-161599. 

Key  words:  antisocial  behavior;  arson;  cognition;  firesetters; 
human  behavior;  social  environments;  social  learning 
theory. 

This  report  attempts  to  develop  a  theoretical  framework  for 
understanding  firesetting  behavior  in  terms  of  social  learning 
theory.  An  advantage  of  the  social  learning  approach  is  that  it 
provides  a  unified  functional  approach  to  classification,  theory, 
and  therapeutic  change,  and  that  there  is  some  continuity  be- 
tween an  understanding  of  firesetting  and  an  understanding  of 
the  determinants  of  behavior  in  general.  Three  major  aspects  of 
the  interaction  between  a  person's  behavior  and  the  social  envi- 
ronment are  considered.  (1)  At  the  behavioral  level,  the  individ- 
ual's behavior  acts  upon  and  is  acted  upon  the  environment,  and 
aspects  of  the  rearing  environment  which  may  lead  to  firesetting 
are  considered.  (2)  Vicarious  processes  determine  how  behavior  is 
influenced  by  other  sources  of  information,  including  modeling 
and  instructional  influences.  (3)  Cognitive  processes  determine 
how  a  person  selects,  encodes,  and  evaluates  incoming  informa- 
tion about  the  social  environment,  and  how  behavioral  se- 
quences are  determined  in  light  of  the  person's  expectations  and 
abilities.  These  three  components,  which  are  considered  basic 
processes  in  a  person's  successful  adaptation  to  the  environment, 
sometimes  interact  in  ways  which  produce  and  maintain  deviant 
behavior  patterns,  including  firesetting.  The  implications  of 
social  learning  theory  for  the  treatment  of  firesetting  in  children 
and  adults  are  discussed  in  detail.  The  present  paper  also  pro- 
vides a  framework  for  future  studies  examining  the  social  learn- 
ing determinants  of  firesetting  behavior. 

NBS-GCR-80-197.  An  investigation  of  factors  affecting  geograph- 
ic cost  differentials  on  military  construction  projects,  J.  M. 

Johannes,  P.  D.  Koch,  and  R.  H.  Rasche  (NBS  contact:  Pam 
Jackson),  100  pages  (Mar.  1980).  Order  from  NTIS  as  PB80- 
160427. 


Key  words:  building  economics;  construction;  cost  estima- 
tion; econometric  models;  economic  analysis;  engineering 
economics;  mathematical  models;  program  planning. 

The  Center  for  Building  Technology  of  the  National  Bureau 
of  Standards  is  conducting  a  project  to  develop  an  economically 
sound  method  for  estimating  area  cost  factors  for  military  con- 
struction projects.  Accurate  estimates  of  area  cost  factors  are  of 
crucial  importance  to  the  military  since  these  factors  are  used  as 
deflators  to  control  for  regional  cost  differentials  among  planned 
projects.  The  focus  of  this  report  is  on  the  theoretical  and 
empirical  considerations  associated  with  the  estimation  and  use 
of  cost  functions  to  control  for  variations  in  construction  cost 
due  to  changing  location  and  structure  type.  Three  classes  of 
cost  functions  are  estimated  based  on  an  assumed  Cobb-Douglas 
production  technology.  A  base  city  is  then  chosen  for  use  as  a 
deflator.  This  approach  permits  area  cost  factors  for  each  major 
geographical  region  to  be  calculated.  Included  in  the  report  are 
annual  estimates  of  the  area  cost  factors  for  military  construc- 
tion projects  in  each  major  geographical  region  between  the 
years  of  1975  and  1978. 

NBS-GCR-80-198.  Application  of  decision  analysis  to  a  regula- 
tory problem:  Fire  safety  standards  for  liquid  insulated  trans- 
formers, D.  Levinthal  (NBS  contact:  Nora  Jason),  98  pages 
(Apr.  1980).  Order  from  NTIS  as  PB80-182108. 

Key  words:  cost  analysis;  decision  analysis;  dielectric  fluids; 
fire  safety;  flammable  Hquids;  standards;  transformers. 

This  analysis  is  an  illustrative  application  of  the  methodology 
of  decision  analysis  to  the  complex  regulatory  problem  of  set- 
ting fire  safety  standards  for  liquid-insulated  transformers.  The 
choice  among  alternative  standards  is  difficult  because  of  the 
divergence  of  opinion  among  experts,  the  uncertainty  inherent 
in  the  evaluation  of  strategies  for  reducing  accidental  losses,  and 
the  difficult  questions  of  valuing  human  losses. 

The  analysis  provides  a  preliminary  structuring  of  the  deci- 
sion problem.  The  losses  that  would  ensue  under  selected  alter- 
native safety  measures  are  estimated  by  the  use  of  a  decision 
tree  with  probability  assignments  derived  from  the  expert  judg- 
ment of  transformer  manufacturers,  developers  of  insulating 
fluids,  researchers  at  insurance  companies,  fire  engineers,  and 
available  statistical  data.  Alternative  safety  measures  are  evaluat- 
ed in  terms  of  their  cost,  the  degree  of  property  damage,  and 
level  of  human  losses. 

Despite  the  fire  community's  professed  lack  of  knowledge 
concerning  transformer  fires,  it  was  possible  to  develop  a  rigor- 
ous framework  for  making  this  difficult  regulatory  decision. 
Although  there  are  significant  technological  uncertainties,  the 
analysis  shows  that  the  critical  factor  affecting  the  choice  of  fire 
safety  standards  for  liquid-insulated  transformers  is  the  level  of 
risk  tolerence. 

NBS-GCR-80-199.  Software  tool  taxonomy  annotated  bibliogra- 
phy, D.  J.  Reifer  and  H.  A.  Montgomery  (NBS  contact:  Lee 
Rhodes),  38  pages  (Dec.  1,  1979).  Order  from  NTIS  as  PB80- 
176902. 

Key  words:  automated  aids;  programming  aids;  software 
engineering;  software  techniques;  software  tools;  taxonomy. 

This  report  covers  the  results  of  a  literature  search  conducted 
to  identify  source  material  useful  in  the  development  of  a  soft- 
ware tool  taxonomy.  The  findings  are  organized  into  three 
parts.  Part  1  summarizes  twelve  articles  which  deal  with  taxon- 
omies. Each  article  is  abstracted  and  evaluated  in  terms  of  its 
strengths  and  weaknesses.  Part  2  provides  an  annotated  bibliog- 
raphy of  thirty  articles  which  survey,  compare  and/or  report 
experience  with  tools.  Part  3  lists  197  references  which  were 
reviewed  during  the  investigation. 

NBS-GCR-80-200.  An  examination  and  analysis  of  the  dynamics 
of  the  human  behavior  in  the  fire  incident  at  the  Taylor  House 
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on  April  11,  1979,  J.  L.  Bryan,  J.  A.  Milke,  and  P.  J.  DiNenno 
(NBS  contact:  Nora  Jason),  42  pages  (Apr.  1980).  Order  from 
NTIS  as  PB80- 179054. 

Key  words:  evacuation;  fire  departments;  fire  fatalities;  fire 
investigations;  flashover;  group  homes;  halfway  houses; 
mental  disorders;  smoke;  upholstered  furniture. 

This  fire  incident  originated  on  a  sofa  in  the  first  floor  lounge 
of  the  duplex  unit  at  1715  Lamont  Street,  N.W.  Washington, 
DC,  on  April  11,  1979.  The  duplex  dwelling  at  1715-17  Lamont 
Street,  was  known  as  the  "Taylor  House"  and  operated  as  a 
Community  Residence  Facility  for  fifty-one  psychiatric  resi- 
dents on  an  out-patient  status  from  St.  Elizabeth's  Hospital.  At 
the  time  of  the  fire  incident,  there  were  a  total  of  26  residents  in 
the  1717  duplex  unit  which  received  only  light  smoke  damage. 
There  were  a  total  of  21  residents  in  the  1715  duplex  unit,  with 
two  staff  members  at  the  time  of  the  fire  incident.  This  fire 
incident  was  initially  detected  by  a  resident  who  observed 
flames  approximately  two  inches  high  on  the  couch  and  at- 
tempted to  extinguish  the  flames  with  a  jar  of  water  four  times 
at  approximately  0056  hours.  The  resident  alerted  the  staff 
member  who  phoned  the  maintenance  man,  residing  in  the  base- 
ment, and  then  the  fire  department.  The  flames,  heat  and  smoke 
spread  up  the  one  interior  open  stairway  creating  an  untenable 
condition  for  the  egress  of  the  residents.  Two  residents  jumped 
from  the  second  floor  and  were  severely  injured,  one  fatally. 
The  District  of  Columbia  Fire  Department  upon  arrival  found  a 
post  flashover  fire  which  had  extended  to  all  three  floors  with 
residents  calling  for  help  from  room  windows,  the  front  porch 
roof  and  the  roof  of  the  building.  The  fire  department  personnel 
evacuated  and  rescued  7  residents  from  the  building.  There 
were  a  total  of  ten  resident  fatalities,  and  five  residents  suffered 
injuries  requiring  hospital  treatment. 

NBS-GCR-80-202.  Trench  pressure  measurements  with  hydraulic 
shores,  R.  L.  Tucker,  L.  C.  Reese,  and  M.  H.  Nicholas  (NBS 
contact:  Pam  Benjamin),  86  pages  (May  1980).  Order  from 
NTIS  as  PB80- 192800. 

Key  words:  construction;  excavation;  geotechnical  engi- 
neering; retaining  structures;  shoring;  slope  stability. 

A  system  was  developed  by  which  strut-loads  in  shallow 
trench  bracing  can  be  measured.  The  system  makes  use  of 
commercially  available  hydraulic  shores.  The  results  of  a  pilot 
study  in  which  the  system  was  developed  and  used  to  measure 
strut  loads  are  reported.  Data  on  strut  loads  in  a  fissured  clay, 
taken  during  and  after  the  development  of  failure  slip  surfaces, 
are  reported. 

NBS-GCR-80-203.  Electro-optical  measurements  of  solid  insula- 
tor surface  fields  and  surface  charging  in  vacuum,  D.  M. 

Hyslop,  J.  E.  Thompson,  and  T.  S.  Sudarshan  (NBS  contact: 
Sandy  Kelly),  113  pages  (Apr.  21,  1980).  Order  from  NTIS  as 
PB80-192875. 

Key  words:  electrical  breakdown;  electro-optics;  interfacial 
breakdown;  Pockels  effect;  space  charge;  surface  flashover; 
vacuum  breakdown. 

Electro-optical  measurements  of  the  electric  field  along  insu- 
lator surfaces  and  in  the  bulk  of  insulator  materials  have  been 
made  to  determine  the  mechanisms  associated  with  insulator 
surface  flashover.  The  Pockels  effect  in  KDP  has  been  used  in 
conjunction  with  a  polarization  interferometer  and  a  pulsed 
laser  to  measure  interfacial  and  bulk  fields  for  KDP/vacuum 
interfaces. 

The  results  show  that  the  solid  insulator  surface  and  bulk 
electric  field  distributions  are  spatially  non-uniform.  The  electric 
field  at  the  cathode  is  considerably  enhanced  while  the  field  at 
the  anode  is  reduced.  The  time  evolution  and  steady  state  be- 
havior of  the  insulator  electric  field  distribution  for  DC,  60  Hz 
AC,  and  pulsed  excitations  will  be  presented. 


NBS-GCR-80-205.  An  examination  and  analysis  of  the  dynamics 
of  the  human  behavior  in  the  fire  incident  at  the  Sacred  Heart 
Home,  March  19,  1978,  J.  L.  Bryan  and  P.  J.  DiNenno  (NBS 
contact:  Nora  Jason),  43  pages  (July  31,  1978).  Order  from 
NTIS  as  PB80-183212. 

Key  words:  evacuation;  fire  departments;  fire  investigations; 
nursing  homes;  nursing  stafl";  patients;  smoke. 

The  fire  incident  at  the  Sacred  Heart  Home  on  March  19, 
1978  was  detected  by  the  nursing  staff  at  approximately  1330 
hours.  The  nursing  staff  was  investigating  an  odor  of  smoke  on 
the  third  floor  when  the  fire  was  detected  in  patient  room  335, 
with  flames  issuing  from  a  waste  basket  to  a  height  of  approxi- 
mately eighteen  inches.  The  facility  has  a  capacity  of  102  pa- 
tients and  at  the  time  of  the  fire  incident,  had  a  registered 
capacity  of  101  patients.  The  facility  has  the  main  building  of 
protected  noncombustible  construction,  is  approximately  forty- 
two  years  old  and  had  the  north  wing  of  fire  resistive  construc- 
tion added  approximately  14  years  ago.  Upon  detection  of  the 
fire,  the  nursing  staff  activated  the  local  alarm  system,  which 
automatically  transmits  a  signal  to  the  fire  department  by  a 
central  station  system  arrangement,  and  also  phoned  the  fire 
department.  The  nursing  staff  extinguished  the  waste  container 
fire  with  water  from  the  sink  in  room  335,  evacuated  the  one 
ambulatory  patient  from  room  335  and  closed  the  patient  room 
door.  The  fire  emergency  procedures  of  the  facility  were  initiat- 
ed by  all  the  staff,  the  fire  department  responded  and  verified 
the  extinguishment.  There  was  reported  to  be  no  visible  smoke 
accumulation  in  patient  room  335  or  the  third  floor  corridor. 

NBS-GCR-80-206.  An  examination  and  analysis  of  the  dynamics 
of  the  human  behavior  in  the  fire  incident  at  the  Manor  Care, 
Hyattsville  Nursing  Home,  January  10,  1978,  J.  L.  Bryan  and 
P.  J.  DiNenno  (NBS  contact:  Nora  Jason),  53  pages  (June  30, 
1978).  Order  from  NTIS  as  PB80-183221. 

Key  words:  evacuation;  fire  departments;  fire  investigations; 
nursing  homes;  nursing  staff;  patients;  room  fires;  sprinkler 
systems. 

The  fire  incident  at  the  Manor  Care,  Hyattsville  Nursing 
Home  on  January  10,  1978  was  detected  by  the  nursing  staff  at 
approximately  2130  hours.  The  fire  at  detection  involved  multi- 
ple ignitions,  some  of  which  had  self-extinguished.  A  prefla- 
shover  fire  was  detected  in  the  bathroom  of  the  patient  room  of 
fire  origin,  room  65.  The  two-story  building  of  fire  resistive 
construction  was  approximately  12  years  old.  At  the  time  of  the 
fire  incident  the  building  had  a  registered  occupancy  of  126 
patients.  The  fire  was  confined  to  the  bathroom  by  staff  action 
and  extinguished  by  the  operation  of  a  single  automatic  sprin- 
kler head. 

The  facility  alarm  was  activated  and  the  fire  department  noti- 
fied by  telephone  calls.  The  ten  nursing  staff  on  duty  evacuated 
a  total  of  ten  patients  from  the  fire  zone  on  the  terrace  level  and 
eight  patients  from  the  area  above  the  fire  zone  in  approximate- 
ly 6.5  minutes,  and  was  completed  before  the  arrival  of  the  fire 
department.  The  fire  department  confirmed  extinguishment  and 
performed  overhaul  and  smoke  removal  operations. 

NBS-GCR-80-207.  An  examination  and  analysis  of  the  dynamics 
of  the  human  behavior  in  the  kitchen  fire  incident  at  the  Manor 
Care,  Adelphi  Nursing  Home  on  March  1,  1978,  J.  L.  Bryan 
and  P.  J.  DiNenno  (NBS  contact:  Nora  Jason),  42  pages  (July 
31,  1978).  Order  from  NTIS  as  PB80- 185739. 

Key  words:  fire  extinguishers;  fire  investigations;  kitchen 
fires;  nursing  homes. 

The  fire  incident  in  the  kitchen  at  the  Manor  Care,  Adelphi 
Nursing  Home  on  March  1,  1978  was  detected  by  the  cook  at 
approximately  0615.  The  fire  at  the  time  of  detection  consisted 
of  grease  burning  on  the  side  of  the  stove  with  light  smoke  and 
flames  approximately  eighteen  inches  high.  The  two  story  build- 
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ing  of  fire  resistive  construction  was  approximately  ten  years 
old.  At  the  time  of  the  fire  incident,  the  building,  with  a  capac- 
ity for  210  patients,  had  a  registered  occupancy  of  185  patients. 

The  cook  extinguished  the  fire  with  a  ten  pound  all  purpose 
listed  dry  chemical  extinguisher.  The  local  alarm  system  of  the 
facility  was  not  activated,  the  fire  department  was  not  notified, 
and  since  patients  were  not  in  the  fire  zone,  no  evacuation  was 
initiated. 

NBS-GCR-80-208.  An  examination  and  analysis  of  the  dynamics 
of  the  human  behavior  in  the  patient  room  incident  at  the 
Manor  Care,  Adelphi  Nursing  Home  on  March  1,  1978,  J.  L. 

Bryan  and  P.  J.  DiNenno  (NBS  contact:  Nora  Jason),  41 
pages  (July  31,  1978).  Order  from  NTIS  as  PB80-183205. 

Key  words:  evacuation;  fire  departments;  fire  investigations; 
nursing  homes;  patients. 

The  fire  incident  in  the  patient  room  229  at  the  Manor  Care, 
Adelphi  Nursing  Home  on  March  1,  1978  was  detected  by  the 
nursing  staff  at  approximately  1230.  The  two  story  building  of 
fire  resistive  construction  was  approximately  ten  years  old.  At 
the  time  of  the  fire  incident,  the  facility,  with  a  capacity  of  210 
patients,  had  a  registered  occupancy  of  185  patients. 

The  fire  incident  consisted  of  an  electrical  short  circuit  in  a 
heating  and  air  conditioning  unit  in  the  exterior  wall  of  patient 
room  229.  Eight  patients  in  the  fire  zone  were  evacuated  by  the 
nursing  staff  to  adjacent  areas  or  the  second  floor.  The  facility 
local  alarm  system  was  actuated,  the  facility  emergency  proce- 
dures were  initiated,  and  the  fire  department  notified  by  tele- 
phone. The  fire  department  responded  and  the  evacuation  of 
patients  was  completed  upon  their  arrival.  The  electrical  unit 
was  disconnected. 

NBS-GCR-80-209.  An  examination  and  analysis  of  the  dynamics 
of  the  human  behavior  in  the  fire  incident  at  the  Harford 
Memorial  Hospital  on  March  9,  1978,  J.  L.  Bryan  and  P.  J. 
DiNenno  (NBS  contact:  Nora  Jason),  47  pages  (July  31, 
1978).  Order  from  NTIS  as  PB80-181654. 

Key  words:  fire  extinguishers;  fire  investigations;  hospitals; 
nursing  staff;  patients;  room  fires. 

The  fire  incident  at  the  Harford  Memorial  Hospital  on  March 
9,  1978  was  detected  by  the  nursing  staff  in  response  to  a 
patient's  cries  at  approximately  0315  hours.  The  four  nursing 
staff  members  upon  entering  patient  room  373  observed  the 
linen  involved  for  an  area  of  approximately  1.5  square  feet  and 
flames  with  a  height  of  approximately  1  foot  adjacent  to  the 
patient.  The  facility  has  a  capacity  of  289  patients  and  at  the 
time  of  the  fire  incident  279  patients  were  registered.  The  build- 
ing containing  the  patient  areas  is  approximately  eight  years  old 
and  of  fire  resistive  construction. 

Upon  observing  the  fire,  two  of  the  nursing  staff  immediately 
removed  the  patient  while  the  other  two  pulled  the  flaming 
Hnen  on  the  floor  and  extinguished  the  fire  with  a  2-1/2  gallon 
labelled  pressurized  water  extinguisher.  The  door  to  room  373 
was  closed;  the  hospital  security  notified;  the  patient  placed  in 
another  room;  and  other  patients  reassured.  The  facility  local 
alarm  system  was  not  activated;  the  facility  emergency  proce- 
dures were  not  initiated;  and  the  fire  department  was  not  noti- 
fied. 

NBS-GCR-80-210.  Standards  for  computer-based  message  serv- 
ices, R.  R,  Panko  (NBS  contact;,  Shirley  Watkins),  91  pages 
(June  1980).  Order  from  NTIS  as  PB80-202393. 

Key  words:  CBMS;  communications;  Computer-Based  Mes- 
sage Systems;  computer  based  office  systems;  office  auto- 
mation. 

This  report  surveys  the  complex  environment  in  which  stand- 
ards for  Computer  Based  Message  Systems  and  Services  must 
be  created — CBMS  design  trends,  organizational  communication 
needs,  technological  trends,  and  the  probable  industry  structure. 


The  report  also  discusses  three  major  standards  areas:  message 
structure,  delivery  and  the  user  interface. 

NBS-GCR-80-2 1 1 .  An  examination  and  analysis  of  the  dynamics 
of  the  human  behavior  in  the  fire  incident  at  the  Magnolia 
Gardens  Nursing  Home  on  April  2,  1978,  J.  L.  Bryan  and  P.  J. 
DiNenno  (NBS  contact:  Nora  Jason),  43  pages  (July  31, 
1978).  Order  from  NTIS  as  PB80- 187578. 

Key  words:  fire  departments;  fire  incident;  nursing  homes; 
nursing  staff;  patients;  smoke. 

The  fire  incident  at  the  Magnolia  Gardens  Nursing  Home  on 
April  2,  1978  was  detected  by  the  nursing  staff  at  approximately 
1510  hours.  A  member  of  the  nursing  staff  noticed  smoke  issu- 
ing from  a  ceiling  ventilation  diffuser  in  the  second  floor  lounge 
area.  The  facility  has  a  capacity  of  104  patients  and  102  patients 
were  registered  at  the  time  of  the  fire  incident.  The  facility  is  a 
two  story  protected  noncombustible  construction  fully  sprink- 
lered  building. 

Upon  the  detection  of  the  smoke  in  the  second  floor  lounge 
area,  the  ten  patients  in  the  area  were  evacuated  through  smoke 
barrier  doors  to  an  adjacent  area  of  the  second  floor.  The 
patients  involved  were  ambulatory  or  in  wheelchairs.  The  nurs- 
ing staff  then  notified  the  fire  department  by  phone  and  activat- 
ed the  facility  local  alarm  system.  The  facility  emergency  proce- 
dures were  initiated,  the  fire  department  responded  and  deter- 
mined the  cause  of  smoke  as  an  electrical  motor  failure.  No 
smoke  detectors  or  automatic  sprinkler  heads  activated. 

NBS-GCR-80-2 12.  An  examination  and  analysis  of  the  dynamics 
of  the  human  behavior  in  the  fire  incidents  at  the  University  of 
Maryland  Hospital  on  April  26  to  May  8,  1978,  J.  L.  Bryan 
and  P.  J.  DiNenno  (NBS  contact:  Nora  Jason),  17  pages 
(Nov.  30,  1978).  Order  from  NTIS  as  PB80- 185770. 

Key  words:  fire  departments;  fire  investigations;  hospitals. 

The  eleven  fire  incidents  at  the  University  of  Maryland  Hos- 
pital from  April  26  to  May  8,  1978  involved  incipient  fires  in 
trash  containers  in  rest  rooms  and  corridors.  The  fire  incidents 
were  all  suspected  to  be  of  an  intentional  incendiary  origin.  The 
University  of  Maryland  Hospital  complex  consists  of  four  inter- 
connected buildings  of  fire  resistive  construction  varying  in  age 
from  four  to  forty-five  years  of  age.  The  hospital  complex  has  a 
total  patient  capacity  of  864  persons. 

These  eleven  fire  incidents  involved  limited  flame  involve- 
ment and  smoke  production.  The  Baltimore  City  Fire  Depart- 
ment was  notified  and  responded  in  five  of  the  incidents.  The 
remaining  six  fire  incidents  were  extinguished  by  the  University 
of  Maryland  Hospital  staff  or  security  personnel.  Evacuation 
was  not  initiated  in  any  of  the  fire  incidents. 

NBS-GCR-80-2 13.  An  examination  and  analysis  of  the  dynamics 
of  the  human  behavior  in  the  fire  incident  at  the  Anne  Arundel 
General  Hospital  on  May  1,  1978,  J.  L.  Bryan  and  P.  J. 
DiNenno  (NBS  contact:  Nora  Jason),  27  pages  (Oct.  31, 
1978).  Order  from  NTIS  as  PB80-187859. 

Key  words:  fire  departments;  fire  investigations;  hospitals; 
nursing  staff;  patients. 

The  fire  incident  at  the  Anne  Arundel  General  Hospital  on 
May  1,  1978  was  detected  by  a  Registered  Nurse  at  approxi- 
mately 0100  hours.  The  nurse  was  summoned  to  room  414  of  A 
building  by  the  patient's  call  button.  The  patient  indicated  his 
lighter  had  exploded  injurying  his  hand.  The  eight  story  build- 
ing of  fire  resistive  construction  was  approximately  nine  years 
old.  At  the  time  of  the  fire  incident  the  facility  had  a  full  patient 
capacity  of  277  patients. 

No  patients  were  evacuated.  There  was  no  visible  fire  or 
smoke  observed  by  the  staff,  although  an  odor  of  lighter  fluid 
was  present  and  the  patient  suffered  minor  first  degree  burns  to 
one  hand.  The  fire  involving  the  lighter  appeared  to  have  self 


147 


extinguished.  The  facility  fire  emergency  procedures  were  initi- 
ated, and  the  city  of  Annapolis  Fire  Department  responded. 

NBS-GCR-80-214.  An  examination  and  analysis  of  the  dynamics 
of  the  human  behavior  in  the  fire  incident  at  the  Lorien  Nurs- 
ing Home  on  May  7,  1978,  J.  L.  Bryan  and  P.  J.  DiNenno 
(NBS  contact:  Nora  Jason),  35  pages  (Aug.  31,  1978).  Order 
from  NTIS  as  PB80-187917. 

Key  words:  evacuation;  fire  departments;  fire  investigations; 
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This  report  presents  the  analysis  of  the  fire  incident  at  ap- 
proximately 1024  hours,  Sunday,  May  7,  1978  at  the  Lorien 
Nursing  Home  in  Columbia,  Howard  County,  Maryland.  This 
fire  incident  involved  an  odor  of  smoke  initially  detected  adja- 
cent to  a  vacant  patient  room  on  the  second  floor  of  the  three- 
story,  fire  resistive  construction,  fully  sprinklered  building. 

The  facility  fire  reporting  procedure  was  initiated;  the  fire 
department  was  notified  and  responded.  Patients  were  retained 
in  their  rooms  with  the  doors  closed  on  the  second  floor,  while 
approximately  thirty  patients  were  evacuated  from  the  third 
floor  by  the  four  nursing  staff  members  assigned  to  this  area. 

The  odor  of  smoke  was  determined  to  have  been  caused  by 
the  overheating  of  an  automatic  transfer  switch  in  an  enclosed 
metal  panel  box  in  the  emergency  room  on  the  first  (ground) 
floor  of  the  building. 

NBS-GCR-80-215.  An  examination  and  analysis  of  the  dynamics 
of  the  human  behavior  in  the  fire  incident  at  the  Manor  Care, 
Largo  Nursing  Home  on  May  9,  1978,  J.  L.  Bryan  and  P.  J. 
DiNenno  (NBS  contact:  Nora  Jason),  32  pages  (Sept.  30, 
1978).  Order  from  NTIS  as  PB80-187909. 

Key  words:  fire  departments;  fire  investigations;  nursing 
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The  fire  incident  at  the  Manor  Care,  Largo  Nursing  Home  on 
May  9,  1978  was  detected  by  a  staff  member  at  approximately 
0930  hours.  The  fire  consisted  of  an  odor  of  smoke,  with  some 
light  visible  smoke  emitting  from  a  washing  machine  in  the 
laundry  room  on  the  first  floor.  The  two-story  building  of  fire 
resistive  construction  was  approximately  two  years  old.  At  the 
time  of  the  fire  incident  the  facility  had  a  registered  occupancy 
of  100  patients.  The  fire  was  confined  to  the  washing  machine 
by  the  staff  action  of  disconnecting  the  electrical  power  to  the 
machine.  The  facility  local  alarm  system  and  public  address 
system  coded  announcement  were  not  activated.  The  fire  de- 
partment was  notified  and  responded.  Patients  were  not  moved 
or  evacuated,  but  retained  in  rooms  with  the  doors  closed. 

NBS-GCR-80-216.  An  examination  and  analysis  of  the  dynamics 
of  the  human  behavior  in  the  fire  incident  at  the  American 
Nursing  Home  and  Convalescent  Center  on  May  11,  1978,  J.  L. 

Bryan  and  P.  J.  DiNenno  (NBS  contact:  Nora  Jason),  45 
pages  (Aug.  31,  1978).  Order  from  NTIS  as  PB80-192677. 
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The  fire  incident  at  the  American  Nursing  Home  and  Conva- 
lescent Center  on  May  11,  1978  was  detected  by  the  nursing 
staff  at  approximately  1540  hours.  The  fire  at  detection  involved 
a  polyurethane  mattress  on  an  unoccupied  bed  in  patient  room 
308,  the  third  floor  west  wing.  The  three-story  and  basement 
building  of  fire  resistive  construction  was  erected  in  1973.  At 
the  time  of  the  fire  incident,  the  building  had  a  registered 
occupancy  of  265  patients.  The  fire  was  confined  to  the  mattress 
of  the  bed  in  room  308  and  essentially  extinguished  by  nursing 
personnel  with  a  6  pound,  2A,  40BC  rated  extinguisher. 

The  fire  department  was  notified  and  responded,  with  their 
services  being  limited  to  salvage,  overhaul  and  smoke  removal. 
Nine  nursing  staff,  including  the  Director  of  Nursing,  evacuated 
the  approximately  twenty-five  patients  in  the  fire  zone  to  other 
areas  on  the  third  floor  in  a  two  phase  evacuation  prior  to  fire 


department  arrival.  There  was  no  patient  or  staff  injuries  in  this 
fire  incident,  including  the  extinguishing  operations. 

NBS-GCR-80-217.  An  examination  and  analysis  of  the  dynamics 
of  the  human  behavior  in  the  fire  incident  at  the  Anne  Arundel 
General  Hospital  on  May  11,  1978,  J.  L.  Bryan  and  P.  J. 
DiNenno  (NBS  contact:  Nora  Jason),  31  pages  (Nov.  30, 
1978).  Order  from  NTIS  as  PB80-192669. 
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The  fire  incident  at  the  Anne  Arundel  General  Hospital  on 
May  11,  1978  was  detected  by  a  Registered  Nurse  at  approxi- 
mately 0535  hours.  The  nurse  was  summoned  to  room  414  of 
"A"  building  by  the  patient's  call  button.  The  patient  requested 
medication,  and  the  nurse  in  moving  the  patient  discovered  a 
charred  area  in  the  linen  one  inch  in  diameter  warm  to  the 
touch.  The  eight  story  building  of  fire  resistive  construction  was 
approximately  nine  years  old.  At  the  time  of  the  fire  incident 
the  facility  had  a  full  patient  capacity  of  277  patients. 

Two  patients  were  evacuated  from  room  414.  There  was  no 
visible  fire  or  smoke  observed  by  the  staff.  The  fire  involving 
the  charring  of  the  bed  linen  appeared  to  have  self  extinguished. 
The  facility  fire  emergency  procedures  were  initiated,  and  the 
city  of  Annapolis  Fire  Department  responded. 

NBS-GCR-80-218.  An  examination  and  analysis  of  the  dynamics 
of  the  human  behavior  in  the  fire  incident  at  the  Allegany 
County  Infirmary  on  May  16,  1978,  J.  L.  Bryan  and  P.  J. 
DiNenno  (NBS  contact;  Nora  Jason)  47  pages  (Aug.  31, 
1978).  Order  from  NTIS  as  PB80-194863. 

Key  words:  evacuation;  fire  alarm  systems;  fire  depart- 
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patients. 

The  fire  incident  at  the  Allegany  County  Infirmary  on  May 
16,  1978,  was  detected  by  the  nursing  staff  at  approximately 
0440,  at  which  time  the  fire  consisted  of  a  sweater  and  robe, 
fabric  materials  on  the  floor  of  room  112B  and  fabric  materials 
on  a  chair  held  by  a  patient  at  the  corridor  door  to  room  112B. 
The  two  story  building  of  fire  resistive  construction  was  thirty 
years  old.  At  the  time  of  the  fire  incident,  the  facility  had  a 
registered  occupancy  of  71  patients.  With  the  exception  of 
minor  burning  on  a  chair  held  by  a  patient  at  the  door  to  room 
112B,  the  fire  was  confined  within  room  112B.  The  patient 
involved  with  moving  the  chair  with  the  fire  on  it  suffered  first 
degree  burns  to  one  hand  and  both  legs  and  feet.  The  fire 
department  was  notified  automatically  with  the  activation  of  the 
local  fire  alarm  system  within  the  facility  at  0440  through  an 
auxiliary  system  arrangement  with  the  public  fire  alarm  system. 
The  four  nursing  staff  in  the  facility  evacuated  the  two  nonmo- 
bile  patients  in  their  beds  and  extinguished  the  fire  with  a  2-1/2 
gallon  soda  and  acid  extinguisher.  The  patients  had  been  evacu- 
ated from  the  room  of  fire  origin,  other  patients  room  doors 
closed  and  the  fire  extinguished  upon  arrival  of  the  first  due 
engine  company.  The  fire  department  removed  the  smoke  from 
the  facility  and  performed  salvage  operations. 

NBS-GCR-80-219.  An  examination  and  analysis  of  the  dynamics 
of  the  human  behavior  in  the  fire  incident  at  the  Sligo  Gardens 
Nursing  Home  on  June  10,  1978,  J.  L.  Bryan  and  P.  J.  DiN- 
enno (NBS  contact:  Nora  Jason),  41  pages  (Aug.  31,  1978). 
Order  from  NTIS  as  PB80-191018. 
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patients;  room  fires. 

The  fire  incident  at  the  Sligo  Gardens  Nursing  Home  on  June 
10,  1978  was  detected  by  the  Second  Floor,  Nursing  Wing 
charge  nurse  at  approximately  1330  hours.  The  fire  at  detection 
consisted  of  a  flaming  power  cord  to  a  television  set  in  patient 
room  228.  The  two  story  building  of  fire  resistive  construction 
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was  approximately  ten  years  old.  At  the  time  of  the  fire  incident 
the  building  had  a  registered  occupancy  to  the  full  capacity  of 
100  patients. 

One  patient  was  evacuated  by  the  nursing  staff  from  the  room 
of  fire  origin  without  injury.  The  fire  and  smoke  propagation 
was  limited  to  room  228  by  the  closing  of  the  3/4  hour  fire 
resistive  rated  doors.  The  facility  local  alarm  system  was  acti- 
vated, the  fire  department  notified  and  they  responded.  The  fire 
had  been  extinguished  prior  to  fire  department  arrival  by  nurs- 
ing staff  with  a  5  pound  all  purpose  dry  chemical  extinguisher. 

NBS-GCR-80-220.  An  examination  and  analysis  of  the  dynamics 
of  the  human  behavior  in  the  fire  incident  at  the  Avalon  Manor 
Convalescent  Center  on  June  16,  1978,  J.  L.  Bryan  and  P.  J. 
DiNenno  (NBS  contact:  Nora  Jason),  36  pages  (Oct.  31, 

1978)  .  Order  from  NTIS  as  PB80-19IOOO. 
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The  fire  incident  at  the  Avalon  Manor  Convalescent  Center 
on  June  16,  1978  was  detected  by  the  nursing  staff  at  approxi- 
mately 1215  hours.  At  detection,  the  fire  involved  an  occupied 
upholstered  chair  in  the  second  floor  T.V.  lounge.  The  two 
story  building  of  fire  resistive  construction  is  approximately  five 
years  old.  At  the  time  of  the  fire  incident,  the  facility  had  a  full 
capacity  of  115  patients. 

The  facility  emergency  procedures  were  initiated  and  the 
volunteer  fire  department  automatically  notified  with  the  activa- 
tion of  the  local  alarm  system,  through  a  remote  station  arrange- 
ment to  their  station  response  siren.  The  nursing  staff  initially 
evacuated  eight  patients  from  the  area  of  origin,  and  a  second- 
ary evacuation  of  approximately  thirty  patients  from  the  west 
wing,  second  floor  to  the  east  wing  was  accomplished.  The  fire 
and  smoke  were  confined  to  the  room  of  origin  by  the  nursing 
staff  closing  of  the  patient  room  door  and  the  construction. 

The  fire  was  extinguished  by  the  facility  staff,  prior  to  arrival 
of  the  fire  department,  with  a  2^  gallon  pressurized  water  extin- 
guisher and  a  five  pound  carbon  dioxide  extinguisher. 

NBS-GCR-80-221.  An  examination  and  analysis  of  the  dynamics 
of  the  human  behavior  in  the  fire  incident  at  the  St.  Annes 
Infant  Home  on  June  20,  1978,  J.  L.  Bryan  and  P.  J.  DiNenno 
(NBS  contact:  Nora  Jason),  26  pages  (Sept.  30,  1978).  Order 
from  NTIS  as  PB80- 197262. 
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The  fire  incident  at  the  St.  Annes  Infant  Home  on  June  20, 
1978,  was  detected  by  the  administrator  at  approximately  2015 
hours.  The  fire  at  detection  involved  the  overheating  of  electri- 
cal switch  gear,  which  produced  a  white-colored  smoke,  com- 
pletely filling  the  boiler  room  in  the  basement.  The  four-story 
and  basement  building  of  fire  resistive  construction  was  erected 
approximately  15  years  ago.  At  the  time  of  the  fire  incident,  the 
facility  had  an  occupancy  of  79  children  and  15  mothers.  The 
fire  was  confined  to  the  overheated  electrical  switch  gear,  with 
no  visible  flames,  and  smoke  limited  to  the  boiler  room,  the  area 
of  fire  origin. 

The  fire  department  was  notified  and  responded.  No  residents 
were  moved  within  the  facility  or  evacuated  from  the  facility. 
The  staff  action  of  turning  off  the  electrical  power  stopped  the 
overheating,  and  closing  of  the  boiler  room  door  confined  the 
smoke. 

NBS-GCR-80-222.  An  examination  and  analysis  of  the  dynamics 
of  the  human  behavior  in  the  fire  incident  at  the  Maryland 
General  Hospital  on  Aug.  8,  1978,  J.  L.  Bryan  and  P.  J. 
DiNenno  (NBS  contact:  Nora  Jason),  28  pages  (May  31, 

1979)  .  Order  from  NTIS  as  PB80- 195704. 
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This  fire  incident  at  the  Maryland  General  Hospital  on 
August  8,  1978  was  detected  by  a  nurses  aide  at  approximately 
0813  hours.  The  nurses  aide  detected  an  odor  of  smoke  in  the 
west  corridor  of  the  sixth  floor  central  nursing  unit.  The  nurses 
aide  immediately  reported  the  condition  to  the  patient  care 
coordinator  who  went  to  the  corridor  and  observed  a  light  haze 
of  smoke  at  the  ceiling.  The  patient  care  coordinator  directed 
the  nurses  aide  to  report  the  fire  incident  to  the  facility  tele- 
phone operator.  The  security  director  was  also  notified  by 
phone  and  upon  arrival  activated  the  local  alarm  system.  Acti- 
vation of  the  local  alarm  system  also  automatically  transmitted 
an  alarm  to  the  Baltimore  City  Fire  Department  through  an 
auxiliary  system  arrangement. 

The  smoke  source  was  discovered  to  be  a  smoldering  fire  in 
an  ash  tray  covered  with  a  sheet.  Upon  staff  removal  of  the 
sheet  and  adjacent  fuel  materials,  the  fire  self-extinguished.  The 
seven  story  central  hospital  building  of  fire  resistive  construc- 
tion was  approximately  thirteen  years  old.  At  the  time  of  the 
fire  incident  the  sixth  floor  central  nursing  unit  was  at  full 
capacity  with  thirty-eight  patients.  The  Baltimore  City  Fire 
Department  responded  and  verified  extinguishment. 

NBS-GCR-80-223.  An  examination  and  analysis  of  the  dynamics 
of  the  human  behavior  in  the  fire  incident  at  the  Manor  Care, 
Largo  Nursing  Home  on  Aug.  14,  1978,  J.  L.  Bryan  and  P.  J. 
DiNenno  (NBS  contact:  Nora  Jason),  36  pages  (Sept.  30, 
1978).  Order  from  NTIS  as  PB80-195605. 

Key  words:  evacuation;  fire  departments;  fire  extinguishers; 
fire  investigations;  nursing  homes;  nursing  staff;  smoke. 

The  fire  incident  at  the  Manor  Care,  Largo  Nursing  Home  on 
August  14,  1978  was  detected  by  the  maintenance  engineer  at 
approximately  1100  hours.  The  fire  at  detection  consisted  of 
flaming  in  the  flue  of  the  incinerator  with  smoke  propagation  to 
the  incinerator  room  and  the  first  floor  corridor  of  the  east 
wing.  The  two  story  building  of  fire  resistive  construction  was 
approximately  two  years  old.  At  the  time  of  the  fire  incident  the 
building  had  a  registered  occupancy  of  approximately  100  pa- 
tients. 

Forty  patients  were  evacuated  by  the  nursing  staff  from  the 
second  floor  skilled  care  areas,  above  the  area  of  fire  origin,  to 
the  second  floor  solarium.  The  fire  was  contained  within  the 
incinerator  and  extinguished  by  the  maintenance  engineer  with  a 
5  pound  all-purpose  dry  chemical  extinguisher  immediately 
prior  to  fire  department  arrival.  The  smoke  spread  was  confined 
to  the  first  floor  east  wing  area  by  the  smoke  barrier  doors,  with 
smoke  migration  to  the  second  floor  east  wing  through  minor 
openings  between  the  first  and  second  floors. 

NBS-GCR-80-224.  An  examination  and  analysis  of  the  dynamics 
of  the  human  behavior  in  the  fire  incident  at  the  North  Arundel 
Hospital  on  Sept.  4,  1978,  J.  L.  Bryan  and  P.  J.  DiNenno 
(NBS  contact:  Nora  Jason),  29  pages  (Oct.  31,  1978).  Order 
from  NTIS  as  PB80- 197254. 

Key  words:  fire  investigations;  hospitals;  nursing  staff;  pa- 
tients. 

The  fire  incident  at  the  North  Arundel  Hospital  on  September 
4,  1978  was  detected  by  a  nurse  at  approximately  1315  hours. 
The  fire  at  detection  consisted  of  a  smoldering  propagation  with 
a  char  area  approximately  two  inches  in  diameter  on  the  bed- 
spread and  blankets  covering  a  sleeping  sedated  patient.  The 
building  in  which  the  fire  zone  was  located  was  of  fire  resistive 
construction,  approximately  four  years  old.  At  the  time  of  the 
fire  incident  the  building  had  a  registered  occupancy  of  approxi- 
mately 285  patients. 

No  patients  were  evacuated  or  moved  in  this  fire  incident. 
The  bedding  materials  involved  were  removed  from  the  bed 
and  patient,  carried  to  a  utility  room  and  extinguished  by  dous- 
ing with  water  in  a  sink.  The  staff  and  fire  department  were  not 
notified,  no  visible  smoke  spread  occurred,  and  there  were  no 
staff  or  patient  injuries. 
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NBS-GCR-80-225.  An  examination  and  analysis  of  the  human 
behavior  in  the  fire  incident  at  the  Manor  Care,  Towson  Nurs- 
ing Home  on  Oct.  18,  1978,  J.  L.  Bryan  and  P.  J.  DiNenno 
(NBS  contact:  Nora  Jason),  29  pages  (Dec.  22,  1978).  Order 
from  NTIS  as  PB80- 194293. 

Key  words:  doors;  fire  departments;  fire  investigations; 
nursing  homes;  nursing  staff;  patients. 

The  nursing  staff  at  this  nursing  home  facility  were  alerted  to 
the  occurrence  of  the  fire  incident  at  approximately  1957  hours 
on  October  18,  1978  by  an  unusual  "popping"  noise  and  an  odor 
of  smoke.  The  odor  was  localized  in  the  area  of  the  second 
floor  nurses  station.  The  patients  were  immediately  moved  from 
the  corridors  into  their  rooms  and  all  the  patient  room  doors  on 
the  second  floor  were  closed.  Upon  investigation  the  source  of 
the  smoke  odor  was  identified  as  the  electrical  transformer  box 
for  the  patient  call  system.  The  box  was  internally  heated  and 
warm  to  the  touch.  No  smoke  or  flames  were  visible  in  the  fire 
incident. 

Upon  identification  of  the  source  of  the  smoke  odor,  the 
facility  emergency  procedures  were  initiated,  the  local  alarm 
system  was  activated,  and  the  fire  department  was  notified.  It 
responded  and  disconnected  the  power  to  the  transformer  and 
verified  extinguishment. 

The  two  story  fire  resistive  building  was  approximately  two 
years  old.  The  capacity  of  this  nursing  home  was  115  patients, 
and  the  facility  had  a  registered  population  of  109  patients  at  the 
time  of  the  fire  incident. 

NBS-GCR-80-226.  An  examination  and  analysis  of  the  dynamics 
of  the  human  behavior  in  the  fire  incident  at  the  Lafayette 
Square  Nursing  Center  on  Oct.  24,  1978,  J.  L.  Bryan  and  P.  J. 
DiNenno  (NBS  contact:  Nora  Jason),  30  pages  (Feb.  28, 
1979).  Order  from  NTIS  as  PB80-195621. 

Key  words:  fire  departments;  fire  extinguishers;  fire  investi- 
gations; nursing  homes;  smoke. 

A  staff  member  observed  smoke  issuing  from  the  vacant  pa- 
tient room  313  on  wing  C  at  approximately  1130  hours  on 
October  24,  1978.  The  staff  member  immediately  activated  the 
local  alarm  system  and  notified  the  security  staff  by  phone.  The 
security  staff  initiated  the  facility  fire  emergency  procedures 
with  the  verbal  public  address  system  announcement  and  noti- 
fied the  fire  department.  The  twenty-two  patients  on  wing  C 
had  been  moved  to  allow  insect  extermination  operations  that 
morning  so  wing  3-C  was  vacant.  None  of  the  262  patients  in 
the  facility  were  evacuated.  The  fire  was  of  electrical  origin  and 
propagated  to  the  interior  void  space  in  the  partition  wall  be- 
tween patient  rooms  311  and  313.  The  fire  was  extinguished  by 
staff  personnel  utilizing  six  2  1/2  gallon  soda  and  acid  extin- 
guishers and  two  10  pound  carbon  dioxide  extinguishers.  The 
Baltimore  City  Fire  Department  arrived,  verified  extinguish- 
ment and  checked  for  extension  of  the  fire  within  the  wall.  The 
five-story  protected  ordinary  construction  and  fire  resistive  con- 
struction building  was  seventy-five  years  old.  The  area  of  fire 
origin  was  in  the  protected  ordinary  construction  section  fully 
protected  with  automatic  sprinklers.  The  264  capacity  facility 
had  a  registered  occupancy  of  262  patients  at  the  time  of  the 
fire  incident. 

NBS-GCR-80-227.  An  examination  and  analysis  of  the  dynamics 
of  the  human  behavior  in  the  fire  incidents  at  the  Sheppard  and 
Enoch  Pratt  Hospital  on  Oct.  25  and  26,  1978,  J.  L.  Bryan  and 
P.  J.  DiNenno,  36  pages  (Jan.  31,  1979).  Order  from  NTIS  as 
PB80-195944. 

Key  words:  fire  departments;  fire  extinguishers;  fire  investi- 
gations; hospitals;  smoke. 

Two  fire  incidents  occurred  in  this  hospital  facility  on  Octo- 
ber 25  and  26,  1978.  Both  fires  involved  the  suspected  incendi- 
ary ignition  of  office  papers  and  records  on  the  desk  top  and  the 


top  of  file  cabinets  in  Room  327  of  "B"  Building.  Both  fire 
incidents  were  detected  by  administrative  staff  personnel  as  an 
odor  of  smoke.  The  telephone  operator  of  the  facility  was 
notified  and  the  facility  "Fire  Call"  announcement  was  initiated 
over  the  public  address  system  with  the  location  of  smoke  odor. 

The  facility  fire  brigade  extinguished  the  fire  on  October  25 
and  the  fire  department  was  not  notified.  A  safety  officer  extin- 
guished the  fire  on  October  26,  and  the  fire  department  was 
notified  at  the  request  of  the  safety  officer.  It  responded  and 
verified  extinguishment.  Both  fires  were  extinguished  with  six 
pound  all  purpose  dry  chemical  extinguishers. 

Patient  areas  were  not  involved  in  either  fire  incident;  no 
personnel  were  evacuated.  The  four-story  fire  resistive  building 
was  approximately  80  years  old. 

NBS-GCR-80-228.  An  examination  and  analysis  of  the  dynamics 
of  the  human  behavior  in  the  fire  incident  at  the  Anne  Arundel 
General  Hospital  on  Nov.  14,  1978,  J.  L.  Bryan  and  P.  J. 
DiNenno  (NBS  contact:  Nora  Jason),  30  pages  (Dec.  22, 

1978)  .  Order  from  NTIS  as  PB80- 195811. 

Key  words:  fire  departments;  fire  investigations;  mattresses; 
nursing  staff;  patients. 

The  fire  incident  at  the  Anne  Arundel  General  Hospital  on 
November  14,  1978  was  detected  by  a  nursing  assistant  at  ap- 
proximately 2015  hours.  The  nursing  assistant  entered  room  412 
of  "A"  building  to  prepare  the  patient  for  sleeping.  The  nurses 
assistant  in  approaching  the  patient  discovered  a  charred  area 
completely  through  the  linen  one  inch  in  diameter,  and  a 
scorched  area  on  the  mattress.  The  eight  story  building  of  fire 
resistive  construction  was  approximately  nine  years  old.  At  the 
time  of  the  fire  incident  the  facility  had  a  full  patient  capacity  of 
277  patients. 

The  77  year  old  male  patient  was  moved  from  the  bed  to  a 
chair  in  room  412.  There  was  no  visible  fire,  smoke,  or  smoke 
odor  observed  by  the  staff  The  fire  involving  the  charring  of 
the  bed  linen,  and  the  scorching  of  the  mattress  appeared  to 
have  self  extinguished.  The  facility  fire  emergency  procedures 
were  initiated,  and  the  city  of  Annapolis  Fire  Department  re- 
sponded. 

NBS-GCR-80-229.  An  examination  and  analysis  of  the  dynamics 
of  the  human  behavior  in  the  fire  incident  at  the  Washington 
Adventist  Hospital  on  Dec.  9,  1978,  J.  L.  Bryan  and  P.  J. 
DiNenno  (NBS  contact:  Nora  Jason)  29  pages  (Mar.  31, 

1979)  .  Order  from  NTIS  as  PB80-196025. 

Key  words:  doors;  fire  departments;  fire  investigations; 
nursing  staff;  patients;  smoke. 

This  fire  incident  at  the  Washington  Adventist  Hospital  on 
December  9,  1978  was  initially  detected  by  a  nurse's  aide  in 
nursing  unit  3200  as  an  odor  of  smoke  in  the  corridor  near  the 
elevator.  The  nurse's  aide  immediately  activated  the  facility 
local  alarm  system  at  approximately  1047  hours.  In  accordance 
with  the  facility  emergency  procedures  the  hospital  operator 
initiated  the  verbal  "Doctor  Red"  announcement  on  the  public 
address  system  and  notified  the  Department  of  Fire  and  Rescue 
Services  Communication  Center  on  the  direct  private  phone 
line.  The  nursing  staff  in  the  facility  placed  patients  in  their 
rooms  and  closed  the  patient  room  doors.  The  hospital  security 
staff  and  the  Takoma  Park  Volunteer  Fire  Department  respond- 
ed to  nursing  unit  3200  which  is  located  on  the  third  floor  of 
the  5-story  and  2  basement  fire  resistive  building.  When  the 
source  of  the  smoke  odor  was  not  identified  on  the  third  floor, 
an  investigative  search  of  the  lower  floors  was  initiated.  A  light 
haze  of  smoke  was  detected  outside  the  ladies  locker  room, 
room  LL2  on  the  subbasement  level,  and  a  developing  fire 
involving  three  lockers  within  the  room.  The  fire  department 
personnel  immediately  extinguished  the  fire  with  one  1-1/2  inch 
hose  line  supplied  from  the  building  wet  standpipe  system.  Due 
to  the  fire  resistive  construction  of  the  building,  the  location  of 
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the  fire,  and  its  immediate  suppression,  the  need  for  patient 
evacuation  was  precluded. 

NBS-GCR-80-230.  An  examination  and  analysis  of  tlie  dynamics 
of  the  human  behavior  in  the  fire  incident  at  the  Spring  Grove 
Hospital  Center  on  December  14,  1978,  J.  L.  Bryan  and  P.  J. 
DiNenno  (NBS  contact:  Nora  Jason),  30  pages  (Jan.  31, 
1979).  Order  from  NTIS  as  PB80-199235. 

Key  words:  evacuation;  fire  departments;  fire  investigations; 
hospitals;  smoke. 

A  secretary  on  Ward  A  of  the  White  Building  at  the  Spring 
Grove  Hospital  Center  on  December  14,  1978  at  approximately 
1205  hours  detected  an  odor  of  smoke.  The  odor  was  localized 
in  the  corridor  in  the  South  West  portion  of  the  building.  The 
secretary  notified  the  telephone  operator,  who  sent  maintenance 
personnel  to  the  building  to  locate  the  source  of  the  smoke 
odor.  Since  smoke  odor  persisted  the  secretary  called  the  safety 
officer.  The  safety  officer  immediately  notified  the  telephone 
operator  who  initiated  the  facility  emergency  procedures  and 
notified  the  fire  department.  The  White  Building  was  evacuated 
of  approximately  120  patients  and  12  nursing  staff  The  safety 
officer  located  the  source  of  the  smoke  odor  from  a  fluorescent 
light  ballast  in  an  office.  The  Baltimore  County  Fire  Depart- 
ment arrived,  verified  extinguishment  and  removed  residues  of 
the  smoke.  The  one-story,  fire  resistive  building  was  approxi- 
mately twenty  years  old.  This  is  one  building  at  this  residential 
regional  mental  hospital  center  consisting  of  twenty-two  build- 
ings with  a  total  capacity  of  1,484  patients. 

NBS-GCR-80-231.  An  examination  and  analysis  of  the  dynamics 
of  the  human  behavior  in  the  fire  incident  at  the  Washington 
Adventist  Hospital  on  December  22,  1978,  J.  L.  Bryan  and  P. 
J.  DiNenno  (NBS  contact:  Nora  Jason),  31  pages  (Jan.  31, 
1979).  Order  from  NTIS  as  PB80-207905. 

Key  words:  doors;  evacuation;  fire  extinguishers;  fire  inves- 
tigations; hospitals;  nursing  staff;  patients;  smoke. 

The  fire  incident  at  the  Washington  Adventist  Hospital  on 
December  22,  1978  was  detected  by  a  staff  employee  at  approxi- 
mately 1028  hours.  The  fire  at  detection  consisted  of  a  plastic 
food  tray,  with  plastic  containers  and  paper  combustibles  on  an 
energized  hot  plate  in  the  clean  utility  room  of  nursing  unit 
2200  on  the  second  floor.  At  detection,  flames  had  achieved  a 
height  of  approximately  24  inches  and  a  dense  black  layer  of 
smoke  had  accumulated  18  inches  in  depth  at  the  ceiling  of  the 
room  of  origin.  The  six  story  building  of  fire  resistive  construc- 
tion was  approximately  twenty-eight  years  old.  At  the  time  of 
the  fire  incident  this  hospital  had  a  registered  occupancy  of  360 
patients.  Two  patients  were  evacuated  from  the  corridor  adja- 
cent to  the  room  of  origin,  and  one  patient  from  a  room  across 
the  corridor  by  the  nursing  staff  The  fire  and  smoke  propaga- 
tion was  limited  to  the  clean  utility  room  by  the  closing  of  the 
20  minute  fire  resistive  rated  door.  The  hospital  local  alarm 
system  was  activated,  the  hospital  fire  brigade  and  the  fire 
department  were  notified.  The  fire  was  extinguished  by  a  physi- 
cian and  nursing  staff  personnel  with  a  pitcher  of  ice  water  and 
a  2-1/2  gallon  pressurized  water  extinguisher  prior  to  fire  de- 
partment arrival.  The  fire  department  verified  extinguishment 
and  conducted  overhaul  and  ventilation  operations. 

NBS-GCR-80-232.  An  examination  and  analysis  of  the  dynamics 
of  the  human  behavior  in  the  fire  incident  at  the  Southern 
Maryland  Hospital  Center  on  January  2,  1979,  J.  L.  Bryan  and 
P.  J.  DiNenno  (NBS  contact:  Nora  Jason),  33  pages  (Feb.  28, 
1979).  Order  from  NTIS  as  PB80-207343. 

Key  words:  fire  departments;  fire  extinguishers;  fire  investi- 
gations; hospitals;  nursing  staff;  smoke;  smoke  detectors. 

The  fire  incident  at  the  Southern  Maryland  Hospital  Center 
on  January  2,  1979  was  detected  by  a  patient  at  approximately 
0001  hours.  The  male  patient  in  the  psychiatric  care  unit  on  the 


fourth  floor,  west  wing,  reported  to  a  nurse  at  the  nurses  station 
that  there  was  an  odor  of  smoke  in  the  south  corridor  outside 
the  closed  door  of  vacant  patient  room  414.  The  nurse  immedi- 
ately initiated  the  facility  fire  emergency  procedures  with  a 
phone  call  to  the  facility  telephone  operator.  The  telephone 
operator  alerted  the  facility  with  a  verbal  "Code  Red"  an- 
nouncement over  the  public  address  system  and  phoned  the 
Prince  George's  County  Fire  Communications  Center  on  the 
"911"  emergency  number.  The  fire  in  a  fiber  glass  waste  con- 
tainer was  extinguished  by  a  male  psychiatric  patient  using  a  10 
pound,  listed  all  purpose  dry  chemical  extinguisher,  rated  5A, 
60B,  C.  The  smoke  propagation  was  heavy  in  room  414,  and 
moderate  in  the  south  corridor  of  the  fourth  floor,  west  wing. 
The  smoke  was  confined  to  the  west  wing  area  by  the  smoke 
barrier  doors.  The  smoke  detector  system  in  the  psychiatric  care 
unit,  including  room  414,  activated  immediately  following  extin- 
guishment. The  seventeen  patients  in  the  psychiatric  care  unit 
were  all  ambulatory  and  were  evacuated  to  the  fourth  floor, 
east  wing,  following  extinguishment  for  the  duration  of  the 
night.  The  five-  and  two-story  building  of  fire  resistive  construc- 
tion was  approximately  thirteen  months  old.  At  the  time  of  the 
fire  incident,  there  were  17  patients  in  the  25  bed  capacity 
psychiatric  unit. 

NBS-GCR-80-233.  An  examination  and  analysis  of  the  dynamics 
of  the  human  behavior  in  the  fire  incident  at  the  Crownsville 
Hospital  Center  on  January  26,  1979,  J.  L.  Bryan  and  P.  J. 
DiNenno  (NBS  contact:  Nora  Jason),  28  pages  (June  30, 
1979).  Order  from  NTIS  as  PB80-208986. 

Key  words:  evacuation;  fire  departments;  fire  extinguishers; 
fire  investigations;  hospitals;  patients;  smoke;  sprinkler  sys- 
tems. 

The  fire  incident  at  the  Crownsville  Hospital  Center  on  Janu- 
ary 26,  1979  was  detected  by  a  patient  at  approximately  0420. 
The  fire  at  detection  consisted  of  a  flaming  linen  bag  in  the 
linen  room  of  ward  91  in  the  Medical-Surgical  Building  with 
flames  to  a  reported  height  of  four  to  five  feet.  The  fire  was 
reported  by  phone  to  the  facility  operator,  and  the  local  alarm 
system  was  activated,  and  the  fire  department  notified. 

Approximately  twenty-five  patients  were  on  ward  91  at  the 
time  of  the  fire  incident.  Fifteen  patients  were  evacuated  to 
ward  93.  Nine  patients  were  moved  in  beds,  five  were  ambula- 
tory and  walked,  and  one  was  carried.  Smoke  spread  through 
ward  91  due  to  the  linen  room  door  being  left  open,  and  the 
open  plan  design  of  the  ward.  The  one  story,  fire  resistive 
medical-surgical  building  was  approximately  twenty-two  years 
old. 

The  Anne  Arundel  County  Fire  Department  responded  and 
verified  the  fire  extinguishment  by  a  staff  member  with  a  five 
pound  dry  chemical  listed  extinguisher  with  a  5 A,  lOBC  rating. 
The  wet  pipe  automatic  sprinkler  system  also  activated  from  a 
single  ordinary  rated  head.  The  fire  department  also  performed 
salvage  and  overhaul  operations. 

NBS-GCR-80-234.  An  examination  and  analysis  of  the  dynamics 
of  the  human  behavior  in  the  fire  incident  at  the  University  of 
Maryland  Hospital  on  February  6,  1979,  J.  L.  Bryan  and  P.  J. 
DiNenno  (NBS  contact:  Nora  Jason),  29  pages  (Mar.  31, 
1979).  Order  from  NTIS  as  PB80-204993. 

Key  words:  fire  departments;  fire  extinguishers;  hospitals; 
nursing  staff;  patients. 

This  fire  incident  at  the  University  of  Maryland  Hospital  on 
February  6,  1979  was  detected  by  a  nurse  at  approximately  0840 
hours.  The  nurse  was  alerted  to  the  observation  of  flames  in  a 
microwave  oven  in  the  emergency  room  doctor's  lounge,  room 
G-1142,  by  a  loud  unusual  noise.  The  nurse  immediately  report- 
ed the  fire  at  the  emergency  room  treatment  area  nurses  station. 
The  hospital  emergency  procedures  were  initiated  with  a  phone 
call  to  the  University  Communication  Center  and  activation  of 
the  building  local  alarm  system. 
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The  fire  in  the  microwave  oven  was  extinguished  by  the 
nurse  using  a  10  pound,  Hsted  carbon  dioxide  extinguisher,  rated 
5  B,  C.  Following  extinguishment  a  light  haze  of  smoke  was 
confined  to  the  doctor's  lounge.  One  patient  in  an  adjacent 
emergency  room  treatment  area  was  evacuated  as  a  precaution- 
ary action. 

The  fifteen  story  North  Hospital  Building  of  fire  resistive 
construction  was  approximately  five  years  old.  At  the  time  of 
the  fire  incident  the  twenty-five  patient  emergency  room  treat- 
ment area  had  ten  patients.  The  Baltimore  City  Fire  Department 
responded  and  verified  extinguishment. 

NBS-GCR-80-235.  An  examination  and  analysis  of  the  dynamics 
of  the  human  behavior  in  the  fire  incident  at  the  Sheppard  and 
Enoch  Pratt  Hospital  on  February  7,  1979,  J.  L.  Bryan  and  P. 
J.  DiNenno  (NBS  contact:  Nora  Jason),  27  pages  (Mar.  31, 
1979).  Order  from  NTIS  as  PB80-207897. 

Key  words:  fire  departments;  fire  extinguishers;  fire  investi- 
gations; hospitals;  kitchen  fires. 

This  fire  incident  occurred  at  approximately  0832  hours  on 
February  7,  1979  in  the  main  kitchen  on  the  first  floor  of  the 
Central  Building.  The  fire  was  immediately  detected  by  two  of 
the  kitchen  staff  since  it  was  initiated  with  the  explosive  rupture 
of  an  aerosol  can  of  grill  cleaner.  The  can  became  a  projectile 
and  upset  two  1-1/4  gallon  cans  of  cooking  grease  which  upon 
contacting  heated  areas  of  the  gas  fired  stove  and  grill,  immedi- 
ately ignited.  The  resulting  flames  involved  an  area  on  the  grill 
surface  of  approximately  six  square  feet,  with  eight-inch  high 
flames.  The  smoke  produced  was  immediately  exhausted 
through  the  kitchen  grill  hood  and  duct  system.  The  fire  was 
extinguished  by  kitchen  staff  personnel  using  a  10  pound,  listed 
carbon  dioxide,  rated  5  B,  C  extinguisher.  The  facility  emergen- 
cy procedures  were  initiated  by  the  staff  and  both  the  hospital 
fire  brigade  and  the  Baltimore  County  Fire  Department  re- 
sponded. The  fire  had  been  extinguished  by  the  kitchen  staff 
before  the  arrival  of  the  fire  brigade  or  the  fire  department.  The 
dry  chemical  stove  and  duct  extinguishing  system  were  not 
activated  in  this  fire  incident.  The  fire  had  no  effect  on  any  area 
beyond  the  kitchen  in  this  three  story  and  basement  fire  resistive 
building,  which  is  approximately  80  years  old.  None  of  the 
patients  in  this  301  bed  capacity  psychiatric  care  institute  were 
involved  or  threatened  by  this  isolated  and  controlled  fire  inci- 
dent, and  no  patients  were  evacuated. 

NBS-GCR-80-236.  An  examination  and  analysis  of  the  dynamics 
of  the  human  behavior  in  the  fire  incident  at  the  Pikesville 
Nursing  and  Convalescent  Center  on  February  8,  1979,  J.  L. 

Bryan  and  J.  A.  Milke  (NBS  contact:  Nora  Jason),  20  pages 
(Aug.  31,  1979).  Order  from  NTIS  as  PB80-204985. 

Key  words:  fire  departments;  fire  investigations;  nursing 
homes. 

This  fire  incident  at  the  Pikesville  Nursing  and  Convalescent 
Center  on  February  8,  1979  was  initially  detected  by  a  laundress 
entering  the  laundry  room.  The  laundress  turned  off  the  wash- 
ing machine  and  also  manually  tripped  the  circuit  breaker  imme- 
diately after  detection,  which  resulted  in  the  extinguishment  of 
the  fire. 

The  laundress  then  called  the  desk  receptionist  to  initiate  the 
facility  emergency  procedures  and  to  notify  the  Baltimore 
County  Fire  Department.  Patient  room  doors  were  closed  by 
staff  personnel  and  no  patients  were  evacuated  during  this  fire 
incident. 

Damage  was  limited  to  clothing  inside  the  washing  machine 
located  in  the  basement  of  this  two-story,  8-year-old  facility  of 
protected  non-combustible  construction.  The  Baltimore  County 
Fire  Department  responded  and  verified  extinguishment. 

NBS-GCR-80-237.  An  examination  and  analysis  of  the  dynamics 
of  the  human  behavior  in  the  fire  incident  at  the  Ellicott  City 
Middle  School  on  February  14,  1979,  J.  L.  Bryan  and  P.  J. 


DiNenno  (NBS  contact:  Nora  Jason),  28  pages  (Mar.  31, 
1979).  Order  from  NTIS  as  PB80-207889. 

Key  words:  evacuation;  fire  departments;  fire  investigations; 
flashover;  schools;  smoke. 

This  fire  incident  at  the  Ellicott  City  Middle  School  was 
detected  at  approximately  1030  hours  on  February  14,  1979. 
The  fire  was  apparently  detected  in  the  two-story  ordinary 
construction  building,  approximately  forty  years  old,  by  two 
teachers  simultaneously.  The  detection  involved  an  observation 
of  a  light  haze  of  smoke  in  the  second  floor  learning  center  with 
an  odor  of  smoke.  An  odor  of  smoke  was  also  detected  in  the 
first  floor  corridor  near  the  cafeteria.  Investigation  of  the  source 
of  the  first  floor  odor  resulted  in  the  observation  of  a  smoke 
accumulation  in  the  locked  and  unoccupied  band  room.  Ap- 
proximately 4  teachers  and  120  students,  the  classes  from  the 
first  floor  cafeteria  and  the  second  floor  learning  center,  initiat- 
ed their  evacuation  prior  to  the  activation  of  the  local  alarm 
system.  The  remaining  27  teachers  and  400  students  evacuated 
the  building  in  approximately  1-1/2  minutes.  With  the  activation 
of  the  local  alarm  system,  the  school  secretary  notified  the 
Howard  County  Fire  and  Rescue  Emergency  Communications 
Center  by  phone  and  the  Ellicott  City  Volunteer  Fire  Company 
was  dispatched.  Due  to  the  extreme  cold  weather,  about  20  °F, 
the  principal  allowed  the  students  and  teachers  to  reenter  the 
building  to  the  gymnasium  on  the  first  floor  after  five  minutes. 
The  fire  department  command  officer  upon  arrival  requested  the 
total  evacuation  of  the  building  again.  The  fire  department  com- 
pleted extinguishment  of  the  fully  developed  post  flashover  fire 
in  the  first  floor  band  room  with  1-1/2  inch  hose  lines  in 
approximately  twenty  minutes. 

NBS-GCR-80-238.  An  examination  and  analysis  of  the  dynamics 
of  the  human  behavior  in  the  fire  incident  at  the  Hidden  Brook 
Treatment  Center  on  February  15,  1979,  J.  L.  Bryan  and  J.  A. 
Milke  (NBS  contact:  Nora  Jason),  32  pages  (Aug.  31,  1979). 
Order  from  NTIS  as  PB80-209059. 

Key  words:  evacuation;  fire  departments;  fire  investigations; 
nursing  staff;  patients;  smoke;  smoke  detectors. 

This  fire  incident  was  detected  at  approximately  2330  by  the 
activation  of  a  smoke  detector  in  the  first  floor  corridor  and  the 
concurrent  activation  of  the  local  alarm  system.  The  nursing 
staff  of  three  persons  and  one  visitor  directed  and  assisted  the 
thirty-five  ambulatory  patients  from  the  building  in  approxi- 
mately seven  minutes. 

The  fire  was  initiated  in  the  first  floor  lounge  of  the  four- 
story  protected  ordinary  constructed  building.  The  spread  of 
fire  within  the  lounge  was  initiated  by  fire  retardant  treated  wall 
paneling.  The  vertical  spread  of  flames  and  heat  up  the  west 
stairway  was  limited  by  the  one  hour  fire  resistant  rated  door  at 
the  first  floor.  The  spread  of  smoke  was  limited  to  a  light 
accumulation  in  the  patient  occupied  areas,  even  though  dense 
smoke  was  observed  in  the  first  floor  lounge,  due  to  the  effec- 
tive operation  of  the  corridor  smoke  barrier  doors. 

The  Harford  County  Communications  Center  was  immediate- 
ly notified  by  the  staff  The  Bel  Air  Volunteer  Fire  Department 
responded  and  extinguished  the  fire  with  one  1-1/2  inch  hose 
line  within  15  minutes  of  the  activation  of  the  detector,  confin- 
ing the  fire  to  the  area  of  origin,  the  first  floor  lounge.  The  fire 
department  also  performed  ventilation,  overhaul  and  salvage 
operations. 

NBS-GCR-80-239.  An  examination  and  analysis  of  the  dynamics 
of  the  human  behavior  in  the  fire  incident  at  the  Montgomery 
General  Hospital  on  March  28,  1979,  J.  L.  Bryan  and  P.  J. 
DiNenno  (NBS  contact:  Nora  Jason),  28  pages  (May  31, 
1979).  Order  from  NTIS  as  PB80-207335. 

Key  words:  bedding;  fire  departments;  fire  investigations; 
hospitals;  nursing  staff;  patients;  s  noke;  smoldering. 
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This  fire  incident  at  the  Montgomery  General  Hospital  on 
March  28,  1979  was  initially  detected  by  a  nurses  aide  on  the 
fifth  floor,  west  wing  as  an  odor  of  smoke  while  she  was  in 
room  517  at  approximately  0100.  The  nurses  aide  immediately 
notified  the  charge  nurse.  Both  nursing  personnel  then  investi- 
gated to  determine  the  source  of  the  smoke  odor. 

A  light  haze  of  smoke  was  observed  at  the  ceiling  of  room 
516,  and  a  smoldering  fire  approximately  four  to  five  inches  in 
diameter,  on  the  cotton  bed  spread  of  an  occupied  patient  bed. 
The  nursing  staff  removed  the  bed  spread  and  top  sheet  to  a 
bathroom  across  the  corridor  and  extinguished  the  fire  in  a  sink. 
One  staff  member  remained  with  the  patient,  and  following 
extinguishment,  the  nursing  shift  coordinator  and  the  fire  de- 
partment were  notified. 

The  Sandy  Spring  Volunteer  Fire  Department  responded  and 
verified  extinguishment.  The  facility  local  alarm  system  and 
verbal  fire  announcement  were  not  initiated  and  no' evacuation 
was  conducted  in  this  7-story  fire  resistive  building  constructed 
in  1971. 

NBS-GCR-80-240.  An  examination  and  analysis  of  the  dynamics 
of  the  human  behavior  in  the  fire  incident  at  the  University  of 
Maryland  Hospital  on  April  4,  1979,  J.  L.  Bryan  and  P.  J. 
DiNenno  (NBS  contact:  Nora  Jason),  29  pages  (May  31, 
1979).  Order  from  NTIS  as  PB80-205651. 

Key  words:  evacuation;  fire  departments;  fire  extinguishers; 
fire  investigations;  hospitals;  patients. 

This  fire  incident  at  the  University  of  Maryland  Hospital  on 
April  4,  1979  was  detected  by  two  nurses  at  approximately  2130 
hours.  The  nurses  observed  light  white  smoke  being  discharged 
from  a  heating  and  air  conditioning  unit  with  electrical  arcing  in 
room  4-207.  The  two  patients  in  the  room  were  evacuated  and 
the  facility  emergency  procedures  were  initiated  with  the  phone 
call  to  the  University  Communication  Center  and  the  activation 
of  the  building  local  alarm  system. 

The  fire  was  attacked  by  a  nursing  staff  member  with  a  listed 
3A,  30BC  rated,  all-purpose  dry  chemical  extinguisher.  All  ten 
patients  on  wing  4B  were  evacuated,  eight  patients  in  their  beds, 
and  two  of  these  patients  required  portable  oxygen.  The  initial 
arriving  fire  department  personnel  from  the  Baltimore  City  Fire 
Department  assisted  in  the  evacuation  of  the  last  three  patients. 
Fire  department  personnel  extinguished  the  fire  by  disconnect- 
ing the  electrical  power  supply  to  the  unit  and  the  fire  then  self- 
extinguished. 

The  fire  department  removed  glass  from  two  openable  win- 
dows in  rooms  4-207  and  4-209  to  achieve  ventilation  in  this 
twelve-story  main  hospital  building  of  fire  resistive  construction. 

NBS-GCR-80-241.  An  examination  and  analysis  of  the  dynamics 
of  the  human  behavior  in  the  fire  incident  at  the  Sheppard  and 
Enoch  Pratt  Hospital  on  April  5,  1979,  J.  L.  Bryan  and  P.  J. 
DiNenno  (NBS  contact:  Nora  Jason),  32  pages  (July  31, 
1979).  Order  from  NTIS  as  PB80-207236. 

Key  words:  beds  (furniture);  evacuation;  fire  departments; 
fire  extinguishers;  fire  investigations;  hospitals;  patients. 

The  fire  incident  at  the  Sheppard  and  Enoch  Pratt  Hospital 
on  April  5,  1979  was  detected  by  a  patient  at  approximately 
1721  hours.  The  fire  at  detection  consisted  of  the  blankets,  linen 
and  top  surface  over  three-fourths  of  the  area  of  a  single  bed  in 
room  110  of  wing  1-E  of  the  Chapman  Building.  The  fire  was 
reported  by  phone  to  the  facility  operator  who  initiated  the 
"fire  call"  announcement  on  the  public  address  system  and 
notified  the  Baltimore  County  Fire  Department. 

The  approximately  twenty  ambulatory  patients  on  the  wing  at 
the  time  of  the  fire  were  evacuated  initially  through  the  smoke 
barrier  door  to  the  stairway  and  eventually  to  the  second  floor 
of  the  building.  The  fire  was  extinguished  by  staff  and  the 
facility  fire  brigade,  expending  fifteen  5-pound  dry  chemical 
listed  extinguishers  with  a  5A,  lOBC  rating.  The  fire  department 


responded,  verified  extinguishment  and  performed  salvage  and 
overhaul  operations. 

NBS-GCR-80-242.  An  examination  and  analysis  of  the  dynamics 
of  the  human  behavior  in  the  fire  incident  at  the  Kensington 
Gardens  Nursing  Home  on  April  14,  1979,  J.  L.  Bryan  and  P. 
J.  DiNenno  (NBS  contact:  Nora  Jason),  26  pages  (June  30, 
1979).  Order  from  NTIS  as  PB80-207228. 

Key  words:  evacuation;  fire  departments;  fire  investigations; 
nursing  homes;  nursing  staff;  patients;  smoke. 

This  fire  incident  at  the  Kensington  Gardens  Nursing  Home 
on  April  14,  1979  was  initially  detected  by  a  nurse  on  the  first 
floor  central  wing  as  an  odor  of  smoke  in  the  corridor  adjacent 
to  room  123,  at  approximately  0115  hours.  The  nurse  detected 
smoke  in  room  123  and  observed  smoke  issuing  from  an  electri- 
cal unit  heater  in  the  room.  The  nurse  immediately  disconnected 
the  electrical  power  cord  to  the  heater  from  the  wall  socket  and 
evacuated  the  single  female  patient  in  her  bed  from  the  room, 
along  the  corridor  beyond  the  smoke  barrier  doors  to  the  new 
section. 

During  the  evacuation  of  the  patient  other  nursing  staff  were 
alerted,  the  local  alarm  system  activated,  the  facility  emergency 
procedures  initiated  and  the  Montgomery  County  Emergency 
Operations  Center  notified.  The  Kensington  and  Silver  Spring 
Volunteer  Fire  Departments  responded,  verified  extinguishment 
and  conducted  ventilation  operations.  The  patient  and  one  nurs- 
ing staff  member  were  transported  by  ambulance  to  the  hospital 
for  medical  observation  and  examination  as  a  precautionary 
measure. 

There  was  no  fire  damage  beyond  the  electrical  unit  heater  in 
this  two-story,  fire  resistive  original  section  of  the  facility  con- 
structed approximately  32  years  ago. 

NBS-GCR-80-243.  An  examination  and  analysis  of  the  dynamics 
of  the  human  behavior  in  the  fire  incident  at  the  Maryland 
Masonic  Home  on  June  21,  1979,  J.  L.  Bryan  and  P.  J. 
DiNenno  (NBS  contact:  Nora  Jason),  31  pages  (Aug.  31, 
1979).  Order  from  NTIS  as  PB80-203672. 

Key  words:  accumulation  of  smoke;  dry  chemical  extin- 
guishers; fire  incident;  ventilation  procedures. 

This  fire  incident  at  the  Maryland  Masonic  Home  on  June  21, 
1979  was  detected  by  a  housekeeper  upon  entering  resident 
room  116  at  approximately  0910  hours  and  observing  a  light 
accumulation  of  smoke  at  the  ceiling.  The  housekeeper  turned 
on  a  window  fan  in  the  unoccupied  room  to  remove  the  smoke, 
and  left  the  room  closing  the  door,  to  report  the  smoke.  The 
housekeeper  reported  the  smoke  to  the  administrator  who  im- 
mediately ordered  the  fire  department  to  be  notified.  The  house- 
keeper and  the  administrator  returned  to  room  116  to  investi- 
gate the  source  of  the  smoke.  Upon  opening  the  closet  doors, 
flames  involving  the  contents  evolved.  The  administrator  or- 
dered evacuation  of  the  first  floor  and  the  assistant  administrator 
extinguished  the  fire  with  the  application  of  two,  five-pound, 
listed  dry  chemical  extinguishers,  rated  2 A,  lOBC. 

Three  residents  from  the  adjacent  section  A  of  the  first  floor 
were  assisted  in  their  evacuation  by  staff.  Most  of  the  residents 
of  this  facility  were  already  outside  the  building  due  to  a  sched- 
uled field  trip,  and  approximately  eight  percent  of  the  residents 
are  ambulatory. 

The  fire  and  smoke  effects  of  this  fire  incident  were  primarily 
limited  to  room  116  in  this  100  bed  facility  of  fire  resistive 
construction,  erected  in  1934.  The  Baltimore  County  Fire  De- 
partment responded  and  verified  extinguishment  with  overhaul 
operations,  and  also  conducted  ventilation  procedures. 

NBS-GCR-80-244.  An  examination  and  analysis  of  the  dynamics 
of  the  human  behavior  in  the  fire  incident  at  the  Sheppard  and 
Enoch  Pratt  Hospital  on  June  24,  1979,  J.  L.  Bryan  and  P.  J. 
DiNenno  (NBS  contact:  Nora  Jason),  26  pages  (Aug.  31, 
1979).  Order  from  NTIS  as  PB80-206204. 
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The  fire  was  detected  by  a  security  officer  during  a  normal 
routine  patrol  at  approximately  2016  hours.  The  security  officer 
observed  smoke  issuing  into  the  corridor  from  room  48A,  a 
laundry  room,  with  a  closed  door.  The  security  officer  immedi- 
ately activated  an  alarm  box  on  the  local  alarm  system,  phoned 
the  facility  operator,  and  then  radioed  the  security  office.  The 
fire  incident  occurred  on  the  ground  floor  of  the  "B"  building 
erected  approximately  80  years  ago  of  fire  resistive  construction. 

The  security  officer  obtained  a  five-pound  dry  chemical  listed 
extinguisher,  rated  2A,  lOBC,  entered  the  laundry  room, 
crawled  to  a  trash  can  which  contained  the  fire  and  discharged 
the  extinguisher  which  effectively  extinguished  the  flames.  The 
fire  was  extinguished  prior  to  the  arrival  of  the  facility  fire 
brigade  and  the  Baltimore  County  Fire  Department.  The  Fire 
Department  verified  extinguishment,  overhaul,  and  ventilation 
of  the  laundry  room  area. 

No  patients  were  in  the  fire  area,  and  no  patients  were  evacu- 
ated. 

NBS-GCR-80-245.  Draft  report— Features  of  the  transport  and 
session  protocols,  J.  Burruss  (NBS  contact:  LuAnn  Riorden), 
78  pages  (Mar  1980).  Order  from  NTIS  as  PB80-205214. 

Key  words:  communication  protocols;  computer  network 
protocols;  feature  analysis;  network  architecture;  network- 
ing; session  protocol;  transport  protocols. 

The  National  Bureau  of  Standards,  Institute  for  Computer 
Sciences  and  Technology  (ICST),  has  initiated  a  program  to 
develop  computer  network  protocol  standards  as  Federal  Infor- 
mation Processing  Standards  (FIPS).  FEATURES  OF  THE 
TRANSPORT  AND  SESSION  PROTOCOLS  is  one  of  a 
series  of  draft  reports  being  prepared  under  the  network  proto- 
col standards  program  for  distribution  to  government  agencies, 
voluntary  standards  organizations,  computer  and  communica- 
tions equipment  manufacturers,  and  other  interested  parties. 
This  draft  report  analyses  protocol  features  as  a  method  of 
determining  the  kernel  set  of  essential  features  of  a  protocol 
along  with  the  clusters  of  value-added  features  which  will  sup- 
port various  application  categories. 

NBS-GCR-80-246.  Draft  report — Service  specification  of  trans- 
port and  session  protocols,  G.  Pearson  and  J.  Burruss  (NBS 
contact:  LuAnn  Riorden),  73  pages  (Mar.  1980).  Order  from 
NTIS  as  PB80-226947. 

Key  words:  communication  protocols;  computer  network 
protocols;  design  specification;  formal  specification;  net- 
work architecture;  networking;  session  protocols;  transport 
protocols. 

The  National  Bureau  of  Standards,  Institute  for  Computer 
Sciences  and  Technology  (ICST),  has  initiated  a  program  to 
develop  computer  network  protocol  standards  as  Federal  Infor- 
mation Processing  Standards  (FIPS).  SERVICE  SPECIFICA- 
TION OF  TRANSPORT  AND  SESSION  PROTOCOLS  is 
one  of  a  series  of  draft  reports  being  prepared  under  the  net- 
work protocol  standards  program  for  distribution  to  govern- 
ment agencies,  voluntary  standards  organizations,  computer  and 
communications  equipment  manufacturers,  and  other  interested 
parties.  This  draft  report  specifies  the  actual  operation  of  the 
proposed  transport  and  session  protocols. 

NBS-GCR-80-247.  Draft  report — Formal  description  techniques 
for  network  protocols,  System  Development  Corp.,  7929  West- 
park  Drive,  McLean,  Virginia  22102  and  Bolt  Beranek  and 
Newman  Inc.,  10  Moulton  Street,  Cambridge,  Massachusetts 
02128  (NBS  contact:  LuAnn  Riorden),  89  pages  (Aug.  1980). 
Order  from  NTIS  as  PB80-2 15700. 


Key  words:  action  table;  computer  program;  finite  auto- 
mata; formal  description  technique;  graphs;  natural  lan- 
guage; Petri  net;  state  diagram. 

The  National  Bureau  of  Standards,  Institute  for  Computer 
Sciences  and  Technology  (ICST),  has  initiated  a  program  to 
develop  computer  network  protocol  standards  as  Federal  Infor- 
mation Processing  Standards  (FIPS).  FORMAL  DESCRIP- 
TION TECHNIQUES  FOR  NETWORK  PROTOCOLS  is  one 
of  a  series  of  draft  reports  being  prepared  under  the  network 
protocol  standards  program  for  distribution  to  government 
agencies,  voluntary  standards  organizations,  computer  and  com- 
munications equipment  manufacturers,  and  other  interested  par- 
ties. This  draft  report  contains  two  formal  description  tech- 
niques, a  general  survey,  and  a  set  of  criteria  for  evaluation  of 
these  techniques. 

NBS-GCR-80-251.  An  investigation  of  fire  impingement  on  a 
horizontal  ceiling,  H.  Z.  You  and  G.  M.  Faeth  (NBS  contact: 
Nora  Jason),  49  pages  (July  1980).  Order  from  NTIS  as 
PB80-220437. 

Key  words:  ceilings;  convection;  field;  flame  impingement; 
heat  transfer;  radiation;  temperature;  velocity. 

This  report  covers  the  second  year  of  a  three-year  study.  The 
first  year  of  the  investigation  was  devoted  to  convective  ceiling 
heat  flux  measurements.  The  present  effort  concentrated  on 
radiative  heat  flux  measurements  and  a  portion  of  the  flow 
structure  measurements. 

A  new  experimental  apparatus  was  constructed  which  allows 
the  long  term  testing  needed  for  structure  measurements.  This 
arrangement  has  a  water-cooled  ceiling,  1  m  in  diameter.  The 
fire  source  is  simulated  by  a  55  mm  ID  burner  fueled  with 
natural  gas  operating  at  heat  release  rates  up  to  8.5  kW.  Con- 
vective and  radiative  heat  fluxes  are  measured  with  heat  flUx 
gages,  mean  gas  temperatures  were  obtained  with  fine  wire 
thermocouples,  mean  velocities  and  velocity  fluctuations  are 
measured  with  a  laser  Doppler  anemometer,  an  impact  probe  is 
also  used  for  mean  velocities,  and  mean  concentrations  are 
measured  by  isokinetic  gas  sampling  with  gas  chromatograph. 

Measurements  completed  to  date  include:  flame  shape,  con- 
vective and  radiative  heat  fluxes  to  the  ceiling,  radiative  heat 
fluxes  to  the  ambiance,  mean  temperatures,  and  mean  velocities 
and  velocity  fluctuations  in  the  plume  portion  of  the  flow. 

NBS-GCR-80-253.  An  examination  and  analysis  of  the  dynamics 
of  the  human  behavior  in  the  fire  incident  at  the  Roosevelt 
Hotel  on  April  24,  1979,  J.  L.  Bryan,  J.  A.  Milke,  and  P.  J. 
DiNenno  (NBS  contact:  Nora  Jason),  36  pages  (Oct.  1979). 
Order  from  NTIS  as  PB80-220429. 

Key  words:  breathing  apparatus;  evacuation;  fire  depart- 
ments; fire  fatalities;  flashover;  hotels;  room  fires;  senior 
citizens;  smoke. 

This  fire  incident  occurred  on  the  eighth  floor  of  the  Roose- 
velt Hotel,  2101  Sixteenth  Street,  N.W.,  Washington,  DC,  on 
April  24,  1979.  The  fire  incident  was  initially  detected  by  a 
resident  on  the  eighth  floor  who  detected  an  odor  of  smoke  and 
phoned  the  Hotel  receptionist.  The  Hotel  receptionist  phoned 
the  building  engineer  in  the  basement  and  the  fire  department. 
The  District  of  Columbia  Fire  Department  arrived  after  fla- 
shover had  occurred  in  the  room  of  fire  origin,  room  818,  with 
extensive  smoke  throughout  the  eighth  floor  corridors.  The  fire 
was  extinguished  with  one  preconnected  1-1/2  inch  hose  line  by 
the  first  due  engine  company,  located  1-1/2  blocks  away.  The 
fire  department  evacuated  the  eighth  floor  with  personnel  pro- 
viding assistance  to  some  residents  from  their  breathing  appara- 
tus. The  fire  damage  was  limited  to  the  room  of  origin,  and 
smoke  propagation  to  the  eighth  floor  of  this  fire  resistive  con- 
structed building.  A  total  second  alarm  fire  department  response 
was  required  to  assure  the  evacuation  of  the  residents.  One 
resident,  the  sole  occupant  of  room  818,  was  fatally  injured,  and 
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four  other  residents  received  medical  treatment  at  hospitals. 
Two  of  the  injured  residents  from  the  eighth  floor  were  treated 
for  smoke  inhalation  and  two  residents  from  other  floors  were 
treated  for  chest  pains. 

NBS-GCR-80-256.  Draft  report— Common  command  language 
feature  analysis,  J.  Moulton  (NBS  contact:  LuAnn  Riorden), 
141  pages  (June  1980).  Order  from  NTIS  as  PB80-211261. 

Key  words:  common  command  language;  communication 
protocols;  computer  network  protocols;  feature  analysis;  file 
access  function;  file  manipulation  function;  network  archi- 
tecture. 

The  National  Bureau  of  Standards,  Institute  for  Computer 
Sciences  and  Technology  (ICST),  has  initiated  a  program  to 
develop  computer  network  protocol  standards  as  Federal  Infor- 
mation Processing  Standards  (FIPS).  COMMON  COMMAND 
LANGUAGE  FEATURE  ANALYSIS  is  one  of  a  series  of 
draft  reports  being  prepared  under  the  network  protocol  stand- 
ards program  for  distribution  to  government  agencies,  voluntary 
standards  organization,  computer  and  communications  equip- 
ment manufacturers,  and  other  interested  parties.  This  draft 
report  analyzes  common  command  language  protocol  features. 

NBS-GCR-80-257.  Performance  requirements  for  standards  proc- 
essing software,  S.  J.  Fenves  (NBS  contact:  Pam  Benjamin), 
58  pages  (Apr.  1979).  Order  from  NTIS  as  PB80-221112. 

Key  words:  codes;  computer  program;  decision  table;  net- 
work; performance  requirements;  software;  specifications; 
standards;  systems  analysis/engineering. 

A  methodology  for  the  analysis  and  synthesis  of  standards 
exists  which  can  provide  significant  assistance  to  standard  writ- 
ers and  developers.  Several  of  the  methods  have  been  imple- 
mented as  computer  programs.  With  the  experience  gained  in 
the  use  of  the  first  generation  of  programs,  this  report  presents  a 
set  of  performance  requirements  for  a  new  generation  of  stand- 
ards processing  software.  It  is  intended  that  these  requirements 
serve  as  a  basis  for  defining  functional  specifications  for  the 
subsequent  development  of  the  new  software.  The  performance 
requirements  are  organized  into  six  categories  (general,  data- 
base, interaction,  user  interaction,  analysis,  and  processing  envi- 
ronment), and  they  provide  an  ability  to  work  with  all  the 
major  elements  of  the  methodology:  decision  tables  for  the 
meaning  of  individual  provisions,  information  networks  for  the 
precedence  between  provisions,  and  classification  systems  for 
the  production  of  indexes  and  outlines.  The  report  also  presents 
a  concise  overview  of  the  methodology  for  analysis  and  synthe- 
sis of  standards  with  an  annotated,  chronological  bibliography 
and  brief  descriptions  of  previously  developed  computer  pro- 
grams. 

NBS-GCR-80-258.  Functional  specifications  for  standards  proc- 
essing software,  S.  J.  Fenves  (NBS  contact:  Pam  Benjamin), 
171  pages  (June  1979).  Order  from  NTIS  as  PB80-221120. 

Key  words:  codes;  computer  program;  decision  table;  net- 
work; performance  requirements;  software;  specifications; 
standards;  systems  analysis/engineering. 

This  is  the  second  in  a  series  of  reports  leading  to  the  devel- 
opment of  a  standards  processing  software  capability.  The  first 
report  was  Performance  Requirements  for  Standards  Processing 
Software.  The  reader  of  this  report  will  need  to  have  read  and 
be  familiar  with  the  concepts  and  terms  used  in  the  first  report. 
This  report  provides  the  complete  functional  specifications 
which  establish  the  technical  basis  for  the  development  of  the 
software.  The  salient  features  are:  1)  the  integration  of  all  user 
functions  into  a  single  system,  2)  maintenance  of  all  information 
in  a  data  base,  3)  facilities  for  convenient  user  interaction,  4) 
facilities  for  processing  and  combining  large  standards  subdi- 
vided into  several  units,  such  as  chapters,  and  5)  facilities  for 


interfacing  with  additional  capabilities  to  be  developed  in  the 
future,  both  external  and  internal  to  the  system. 

NBS-GCR-80-259.  Use  of  technical  analysis  in  editing,  L.  Tavis 
and  J.  W.  Melin  (NBS  contact:  Pam  Benjamin),  150  pages 
(Jan.  1980).  Order  from  NTIS  as  PB80-149073. 

Key  words:  codes;  decision  theory;  editing;  networks; 
specifications  standards;  systems  analysis/engineering. 

This  manual  puts  forth  a  technology  that  enables  analysts  to 
assist  authors  of  laws,  regulations,  codes,  standards,  and  specifi- 
cations in  reducing  the  risk  of  imprecision.  The  techniques 
move  from  the  basic  premise  that  much  imprecision  in  such 
documents  occurs  in  the  verbal  expression  of  interconnection, 
and  at  significant  levels  of  detail.  The  technology  makes  use  of 
decision  tables  and  trees  to  express  interconnected  logic,  of  an 
information  network  to  express  interconnected  precedence,  and 
of  equivalency  lists  to  express  equivalence  of  terms  used  in  the 
verbal  expression.  Three  iterative  cycles  are  used:  the  transla- 
tion of  the  verbal  expression  of  a  text  to  a  technical  expression 
(i.e.,  the  decision  tables,  information  network,  and  equivalency 
lists);  the  preparation  of  an  analytic  commentary  on  the  techni- 
cal expression;  and  the  editing  of  both  the  technical  and  the 
verbal  expressions  to  reduce  imprecision.  Previously  developed 
computer  programs  assist  in  the  development  and  analysis  of  the 
technical  expression. 

NBS-GCR-80-260.  An  examination  and  analysis  of  the  dynamics 
of  the  human  behavior  in  the  fire  incident  at  the  Franklin 
Square  Hospital  on  June  13,  1979,  J.  L.  Bryan  and  J.  A.  Milke 
(NBS  contact:  Nora  Jason),  29  pages  (Aug.  1980).  Order  from 
NTIS  as  PB80-2 18076. 

Key  words:  doors;  fire  alarm  systems;  fire  departments;  fire 
investigations;  hospitals;  mattresses;  nursing  staff;  room 
fires. 

This  fire  incident  at  the  Franklin  Square  Hospital  on  June  13, 
1979  was  initially  detected  at  approximately  1026  by  a  nurses 
aide  who  observed  smoke  issuing  from  under  the  door  of  the 
vacant  patient  room  13.  The  nurses  aide  immediately  activated 
the  local  alarm  system,  and  the  hospital  operator  initiated  the 
verbal  announcement  on  the  public  address  system  to  activate 
the  hospital  emergency  procedures.  The  operator  also  immedi- 
ately notified  the  Baltimore  County  Fire  Department  via  the 
direct  private  phone.  Patient  room  doors  were  closed  by  the 
nursing  staff  throughout  the  three-central  fire  zone.  Two  mem- 
bers of  the  hospital  fire  brigade  entered  the  room  of  fire  origin, 
room  3113,  and  extinguished  the  fire  in  a  cotton,  boric  acid 
treated  mattress.  The  fire  brigade  members  then  removed  the 
mattress  through  the  window  of  room  3113.  Damage  was  limit- 
ed to  the  mattress,  with  smoke  spread  from  room  3113  in  both 
corridors  of  the  three-central  area.  No  patients  were  evacuated 
and  there  was  no  fire  damage  beyond  the  room  of  origin  to  this 
three-story,  fire  resistive  building  constructed  in  1977.  The  Bal- 
timore County  Fire  Department  responded,  verified  extinguish- 
ment of  the  mattress,  and  assisted  the  staff  in  ventilation  of  the 
third  floor  of  the  facility. 

NBS-GCR-80-261.  An  examination  and  analysis  of  the  dynamics 
of  the  human  behavior  in  the  fire  incident  at  the  Union  Hospi- 
tal of  Cecil  County  on  July  29,  1979,  J.  L.  Bryan  and  J.  A. 
Milke  (NBS  contact:  Nora  Jason),  25  pages  (Aug.  1980). 
Order  from  NTIS  as  PB80-2 18084. 

Key  words:  fire  departments;  fire  investigations;  hospitals; 
smoke;  smoke  detectors. 

This  fire  incident  at  the  Union  Hospital  of  Cecil  County  on 
July  29,  1979  was  initially  detected  by  a  pharmacy  technician 
who  perceived  a  smoke  odor  in  the  pharmacy  on  the  first  floor 
at  approximately  1212  hours.  The  pharmacy  technician  immedi- 
ately phoned  the  facility  operator  who  initiated  the  facility  fire 
emergency  procedures  with   the  public  address  system  an- 
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nouncement  and  notified  the  fire  department.  The  pharmacy 
technician  and  the  laundry  supervisor  located  the  source  of  the 
smoke  emitting  from  an  exhaust  duct  in  the  linen  finishing  room 
on  the  first  floor.  Damage  was  limited  to  the  duct  in  the  finish- 
ing room  and  light  smoke  damage  first  floor  area  in  the  six- 
story,  fire-resistive,  nine-year-old  building.  Patients  were  pro- 
tected in  their  rooms  behind  closed  doors.  The  fire  self-extin- 
guished following  the  smoke  detector  activation  of  dampers  in 
the  duct.  Ventilation  of  the  first  floor  area  with  fans  and  over- 
haul procedures  was  performed  by  the  Elkton  and  North  East, 
Maryland  Fire  Departments  with  the  Christinia  and  Newark, 
Delaware  Volunteer  Fire  Departments. 

NBS-GCR-80-262.  An  examination  and  analysis  of  the  dynamics 
of  the  human  behavior  in  the  ilre  incident  at  the  Mt.  Wilson 
Center  on  June  10,  1979,  J.  L.  Bryan  and  J.  A.  Milke  (NBS 
contact:  Nora  Jason),  32  pages  (Aug.  1980).  Order  from  NTIS 
as  PB80-2 18092. 

Key  words:  evacuation;  fire  department;  fire  investigations; 
mattresses;  smoke. 

This  fire  incident  at  the  Mount  Wilson  Hospital  Center  on 
June  10,  1979  was  initially  detected  by  a  Health  Assistant  who 
perceived  smoke  odor  on  the  second  floor  of  the  Richie  Build- 
ing at  approximately  1837  hours.  The  Health  Assistant  immedi- 
ately directed  the  residents  to  evacuate  and  called  to  other  staff 
for  assistance.  The  arriving  staff  observed  the  smoke  conditions 
in  the  corridors  and  activated  the  local  alarm  system  and 
phoned  the  first  floor  staff  to  initiate  the  Hospital  fire  emergen- 
cy procedures  which  include  notification  of  the  Baltimore 
County  Fire  Department.  The  Hospital  Center  security  staff 
responded  to  the  area  of  fire  origin,  room  205  and  a  security 
guard  suppressed  the  mattress  flames  with  a  five-pound  dry 
chemical  extinguisher,  rated  2A,  lOBC.  Damage  was  Hmited  to 
the  room  of  origin  with  smoke  limited  to  two  of  the  four  smoke 
zones  on  the  second  floor  of  the  protected  oridinary  construc- 
tion building  erected  approximately  fifty  years  ago.  All  fifty-one 
of  the  residents  of  the  Richie  Building  were  evacuated  without 
staff  assistance  and  without  injury.  The  Baltimore  County  Fire 
Department  responded  and  completely  ventilated  the  second 
floor  fire  zone  with  fans  placed  in  opened  windows. 

NBS-GCR-80-263.  An  examination  and  analysis  of  the  dynamics 
of  the  human  behavior  in  the  Rre  incident  at  the  Bethesda 
Center  on  June  12,  1979,  J.  L.  Bryan  and  J.  A.  Milke  (NBS 
contact:  Nora  Jason),  27  pages  (Aug.  1980).  Order  from  NTIS 
as  PB80-2 18423. 

Key  words:  fire  alarm  systems;  fire  departments;  fire  inves- 
tigations; smoke;  sprinkler  systems. 

This  fire  incident  at  the  Bethesda  Health  Center  on  June  12, 
1979  was  automatically  detected  with  the  activation  of  a  sprin- 
kler head  on  the  wet  pipe  system.  Water  from  the  sprinkler 
head  on  the  water  flow  switch,  thereby  activating  the  local 
alarm  system  and  extinguish  the  fire  in  the  laundry  cart.  The 
nursing  supervisor  proceeded  through  the  facility  attempting  to 
locate  the  source  of  the  waterflow  alarm.  The  water  flow  acti- 
vation of  the  sprinkler  system  is  not  indicated  on  the  annunci- 
ator panel  and  she  continued  to  search  and  noted  smoke  and 
water  in  the  vicinity  of  the  first  floor  laundry  room.  She  report- 
ed the  occurance  of  the  fire  incident  by  dialing  the  911  emer- 
gency number  of  the  Montgomery  County  Emergency  Oper- 
ations Center  and  then  continued  to  monitor  the  status  of  all 
areas  of  facility.  Two  patients  were  evacuated  from  their  room 
in  an  adjacent  area  to  a  neighboring  room  in  wheelchairs  for 
precautionary  purposes  because  of  a  small  amount  of  smoke  and 
water  in  the  vicinity  of  their  room.  The  fire  was  limited  to  a 
laundry  cart,  and  the  smoke  was  limited  to  the  proximity  of  the 
laundry  storage  room.  The  Bethesda  Fire  Department  verified 
extinguishment,  performed  ventilation,  salvage,  overhaul  oper- 
ations, including  resetting  of  the  alarm  and  sprinkler  system. 


NBS-GCR-80-264.  An  examination  and  analysis  of  the  dynamics 
of  the  human  behavior  in  the  fire  incident  at  the  Reeder's 
Memorial  Nursing  Home,  July  29,  1979,  J.  L.  Bryan  and  J.  A. 
Milke  (NBS  contact:  Nora  Jason),  29  pages  (Aug.  1980). 
Order  from  NTIS  as  PB80-218100. 

Key  words:  doors;  evacuation;  fire  investigations. 

This  fire  incident  at  the  Reeder's  Memorial  Nursing  Home  on 
July  29,  1979  was  initially  detected  by  the  nursing  supervisor 
who  perceived  a  smoke  odor  in  the  area  adjacent  to  the  dining 
area  on  the  second  floor  at  approximately  2206.  The  supervisor 
investigated  and  observed  smoke  in  the  dining  room,  which 
appeared  to  be  centered  in  the  nourishment  center.  The  supervi- 
sor immediately  closed  the  smoke  barrier  doors  to  isolate  the 
smoke  in  the  dining  room  area  with  another  staff  member.  The 
supervisor  then  phoned  other  staff  personnel  and  the  Boonsboro 
Volunteer  Fire  Department.  The  staff  responded  to  the  fire  area 
and  evacuated  nine  patients,  from  rooms  112,  115,  and  117 
adjacent  to  the  dining  room  and  nourishment  center.  The  fire 
department  arrived  and  determined  the  source  of  the  smoke  to 
be  from  an  overheated  electrical  cord  to  an  ice  machine.  Fire 
department  personnel  de-energized  the  ice  machine  and  ventilat- 
ed the  nourishment  center  with  portable  fans.  There  were  no 
injuries  in  this  fire  incident  and  no  damage  to  the  two-story, 
three  year  old  fire  resistive  building. 

NBS-GCR-80-265.  An  examination  and  analysis  of  the  dynamics 
of  the  human  behavior  in  the  fire  incident  at  the  Crownsville 
Hospital  Center  on  August  19,  1979,  J.  L.  Bryan  and  J.  A. 
Milke  (NBS  contact:  Nora  Jason),  32  pages  (Aug.  1980). 
Order  from  NTIS  as  PB80-218118. 

Key  words:  fire  alarm  systems;  fire  departments;  fire  inves- 
tigations; patients;  smoke. 

This  fire  incident  at  the  Crownsville  Hospital  Center  on 
August  19,  1979  was  initially  detected  by  two  patients  in  ward 
02,  adjacent  to  room  8D  at  approximately  1530.  The  patients 
observed  smoke  issuing  from  around  the  closed  door  to  room 
8D.  The  patients  immediately  phoned  the  staff  at  the  nurses 
station  on  adjacent  ward  01,  and  then  evacuated  the  ward  02 
area  without  assistance.  The  nursing  staff  on  ward  01  activated 
a  manual  station  on  the  local  alarm  system,  and  the  system 
failed  to  operate  as  it  was  undergoing  repair.  The  staff  also 
phoned  the  facility  operator  who  initiated  the  facility  fire  emer- 
gency plan  and  phoned  the  Anne  Arundel  County  Fire  Commu- 
nication Center.  The  nursing  supervisor  entered  the  ward  02 
area  to  confirm  the  complete  evacuation  of  all  patients  and  was 
forced  to  leave  the  area  due  to  the  heavy  black  smoke.  Two 
facility  maintenance  personnel  attempted  to  enter  the  building 
and  the  ward  through  the  north  exterior  door  and  were  pre- 
vented by  heavy  black  smoke.  The  Anne  Arundel  County  Fire 
Department  units  included  the  Herald  Harbor  Volunteer  Fire 
Department  responded  and  personnel  with  self-contained 
breathing  apparatus  extinguished  the  fire  consisting  of  a  poly- 
urethane  mattress  in  room  8D  with  one  1-1/2  inch  hose  line. 
Fire  department  personnel  performed  overhaul,  salvage  and 
ventilation  operations.  The  heavy  black  smoke  was  removed 
from  this  25  year  old,  partially  sprinklered,  fire  resistive  con- 
struction building  with  fans  through  both  doors  and  windows. 

NBS-GCR-80-266.  An  examination  and  analysis  of  the  dynamics 
of  the  human  behavior  in  the  fire  incident  at  the  Mount  Wilson 
Center  on  September  4,  1979,  J.  L.  Bryan  and  J.  A.  Milke 
(NBS  contact:  Nora  Jason),  30  pages  (Aug.  1980).  Order  from 
NTIS  as  PB80-218357. 

Key  words:  evacuation;  fire  departments;  fire  investigations; 
mattresses;  patients;  smoke. 

This  fire  incident  at  the  Mount  Wilson  Hospital  Center  on 
September  4,  1979  was  initially  detected  by  a  Health  Assistant 
who  observed  smoke  issuing  from  room  512  east  wing  of  the 
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main  hospital  building  at  approximately  0925  hours.  The  health 
assistant  immediately  called  to  other  staff  for  assistance.  The 
arriving  staff  observed  the  smoke  flaming  mattress  in  room  512, 
with  smoke  in  the  corridors  and  activated  the  local  alarm 
system  which  initiated  the  hospital  fire  emergency  procedures 
which  include  notification  of  the  Baltimore  County  Fire  Depart- 
ment. Additional  hospital  staff  responded  to  the  area  of  fire 
origin,  room  512,  and  suppressed  the  mattress  flames  with  two 
five  pound  dry  chemical  extinguishers,  rated  2A,  lOBC,  follow- 
ing the  initial  suppression  action  of  water  from  a  trash  can. 
Damage  was  limited  to  one  of  the  five  smoke  zones  on  the  fifth 
floor,  east  wing  of  the  fire  resistive  construction  building  erect- 
ed approximately  twenty-seven  years  ago.  All  thirty-two  of  the 
patients  of  the  fifth  floor,  east  wing  of  the  main  hospital  build- 
ing were  evacuated  with  staff  assistance  and  without  injury.  The 
Baltimore  County  Fire  Department  responded  and  verified  ex- 
tinguishment of  the  mattress  fire,  and  ventilated  the  fifth  floor 
fire  zone  with  fans  placed  in  the  opened  windows. 

NBS-GCR-80-267.  An  examination  and  analysis  of  the  dynamics 
of  the  human  behavior  in  the  fire  incident  at  the  Thomas  B. 
Finan  Center  on  September  9,  1979,  J.  L.  Bryan  and  J.  A. 
Milke  (NBS  contact:  Nora  Jason),  35  pages  (Aug.  1980). 
Order  from  NTIS  as  PB80-2 18845. 

Key  words:  intermediate  care  facilities;  mattresses;  sprinkler 
systems. 

This  fire  incident  at  the  Thomas  B.  Finan  Center  on  Septem- 
ber 9,  1979  was  detected  by  two  housekeepers  and  a  direct  care 
aide  who  were  investigating  the  ambiguous  perceptual  cue  of  an 
abnormal  odor.  At  approximately  1255  hours  they  observed  the 
mattress,  with  the  resident  on  the  mattress  flaming  in  the  seclu- 
sion room  of  cottage  4.  The  direct  care  aide  went  to  initiate  the 
alarm  and  the  facility  fire  emergency  procedures.  One  house- 
keeper took  a  blanket,  entered  the  seclusion  room  and  smoth- 
ered the  flames  on  the  mattress  and  the  resident.  The  other 
housekeeper  gathered  the  remaining  nineteen  residents  of  cot- 
tage 4  and  evacuated  them  to  the  exterior  of  the  building.  With 
the  next  extinguishment  of  the  flames,  the  housekeeper  and  the 
direct  care  aide  together  moved  the  smoldering  mattress  into 
the  pod  area,  adjacent  to  the  seclusion  room,  and  administered 
first  aid  to  the  resident.  The  City  of  Cumberland  Fire  Depart- 
ment responded,  confirmed  extinguishment  and  performed  sal- 
vage operations.  The  fire  department  administered  medical  aid 
to  the  resident  who  had  burns  over  34  percent  of  the  body  and 
transported  to  the  resident  hospital.  The  resident  was  the  only 
person  injured  in  this  fire  incident  and  the  smoke  damage,  to  the 
one  year  old,  unprotected,  noncumbustible  constructed  fully 
sprinklered  building  was  limited  to  the  seclusion  room  in  the 
cottage  4  area.  There  was  not  enough  heat  generated  to  activate 
the  sprinkler  head  in  the  seclusion  room. 

NBS-GCR-80-268.  An  examination  and  analysis  of  the  dynamics 
of  the  human  behavior  in  the  fire  incident  at  the  Crownsville 
Hospital  Center  on  October  5  and  12,  1979,  J.  L.  Bryan  and  J. 
A.  Milke  (NBS  contact:  Nora  Jason),  41  pages  (Aug.  1980). 
Order  from  NTIS  as  PB80-218415. 

Key  words:  evacuations;  fire  alarm  systems;  fire  depart- 
ments; fire  investigations;  mattresses;  nursing  staff;  smoke. 

Both  of  the  fire  incidents  at  the  Crownsville  Hospital  Center 
on  October  5  and  12,  1979  were  initially  detected  by  patients  in 
ward  01.  The  fire  incident  was  detected  at  approximately  1353, 
and  the  second  fire  incident  was  detected  at  approximately  1455. 
The  patients  observed  smoke  issuing  from  room  3  due  to  a 
mattress  fire.  The  patients  immediately  called  to  the  staff  at  the 
nurses  station  on  ward  01.  The  staff  evacuated  the  ward  01  area 
without  assistance,  due  to  the  mobile  nature  of  the  twenty-five 
patients.  The  nursing  staff  on  ward  01  activated  a  manual  station 
on  the  local  alarm  system,  and  also  phoned  the  facility  operator 
who  initiated  the  facility  fire  emergency  plan  and  phoned  the 


Anne  Arundel  County  Fire  Communications  Center  in  both  fire 
incidents.  Both  of  these  mattress  fires  were  extinguished  by 
nursing  staff  with  a  2-1/2  gallon,  pressurized  water,  rated  2 A, 
extinguisher.  Staff  personnel  then  removed  the  smoldering  mat- 
tress to  the  exterior  of  the  building.  The  Anne  Arundel  County 
Fire  Department  responded  and  personnel  confirmed  the  extin- 
guishment of  the  mattress.  Fire  department  personnel  performed 
overhaul,  salvage  and  ventilation  operations.  The  smoke  was 
removed  from  this  25  year  old,  partially  sprinklered,  fire  resis- 
tive construction  building  with  fans  through  both  doors  and 
windows.  There  were  no  patient  injuries  in  either  of  these  fire 
incidents  and  the  damage  was  limited  to  the  mattress  in  both 
incidents. 

NBS-GCR-80-269.  An  examination  and  analysis  of  the  dynamics 
of  the  human  behavior  in  the  fire  incident  at  the  Crownsville 
Hospital  Center  on  October  12,  1979,  J.  L.  Bryan  and  J.  A. 
Milke  (NBS  contact:  Nora  Jason),  30  pages  (Aug.  1980). 
Order  from  NTIS  as  PB80-2 19009. 

Key  words:  fire  investigations;  odors;  smoke. 

This  fire  incident  in  the  Meyers  Building  at  the  Crownsville 
Center  on  October  12,  1979  was  initially  detected  by  a  resident 
as  an  ambiguous  abnormal  odor.  The  incident  was  detected  at 
approximately  1612.  The  resident  perceived  the  odor  in  the 
corridor  of  the  central  area  of  the  building,  adjacent  to  the 
dining  area.  The  resident  reported  the  suspected  smoke  odor  to 
the  staff  at  the  nurses  ward  on  04.  The  health  assistant  and  the 
resident  investigated  the  suspected  smoke  odor  in  the  dining 
area  and  detected  flames  on  top  of  a  desk.  The  health  assistant 
immediately  activated  the  local  alarm  system,  and  extinguished 
the  flames  with  a  2-1/2  gallon,  pressurized  water,  rated  2 A 
extinguisher.  The  staff  then  ventilated  the  area  through  the 
exterior  doors  of  the  dining  area.  The  Anne  Arundel  County 
Fire  Department  responded  and  personnel  confirmed  the  extin- 
guishment of  the  top  desk.  Fire  department  personnel  performed 
overhaul,  salvage  and  ventilation  operations.  The  smoke  was 
removed  from  this  25  year  old,  partially  sprinklered,  fire  resis- 
tive construction  building  with  fans  through  both  doors  and 
windows.  There  were  no  resident  or  staff  injuries  in  this  fire 
incident  and  the  damage  was  limited  to  the  top  of  the  desk,  with 
smoke  damage  confined  to  the  dining  area  during  the  five  min- 
utes, of  this  fire  incident  on  October  12,  1979.  This  was  the 
second  fire  incident  in  the  Meyer's  Building  on  this  date  with 
the  first  fire  incident  consisting  of  a  mattress  fire  on  ward  01  as 
previously  reported. 

NBS-GCR-80-270.  An  examination  and  analysis  of  the  dynamics 
of  the  human  behavior  in  the  fire  incident  at  the  Penninsula 
General  Hospital  on  September  22,  1979,  J.  L.  Bryan  and  J.  A. 
Milke  (NBS  contact:  Nora  Jason),  38  pages  (Aug.  1980). 
Order  from  NTIS  as  PB80-2 18381. 

Key  words:  fabric  flammability;  fire  departments;  fire  inves- 
tigations; smoke. 

This  fire  incident  was  apparently  initiated  with  the  ignition  of 
the  robe  and  bed  clothes  of  a  male  patient  in  the  bathroom  of 
room  2102,  on  the  second  floor.  East  wing  in  the  Cardiac  Care 
Unit.  The  fire  was  detected  by  the  observation  of  smoke  emit- 
ting from  under  the  bathroom  door  by  three  visitors  in  room 
2102  at  approximately  1650  on  September  22,  1979.  The  visitors 
opened  the  door  to  the  bathroom  and  observed  the  patient 
standing  with  the  bathrobe  in  flames.  Two  of  the  visitors  ran 
into  the  corridor  calling  "Fire,"  while  the  third  visitor  attempt- 
ed to  smother  the  flames  with  a  blanket.  Staff  personnel  re- 
sponded to  the  calls  of  "Fire,"  and  initiated  the  facility  emer- 
gency procedures  by  dialing  "11"  on  the  facility  phone.  The 
facility  operator  initiated  the  verbal  public  address  system  an- 
nouncement of  "Condition  One,"  and  notified  the  City  of  Salis- 
bury Fire  Department.  The  Facility  Fire  Brigade  personnel 
responded  with  the  "Fire  Cart."  Staff  personnel  in  the  area 
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removed  the  patient  from  room  2102  by  carrying  and  dragging 
while  six  patients  in  room  2102,  2103,  and  2104  were  evacuated 
in  wheel  chairs.  The  fire  involving  the  patient  and  his  clothing 
in  the  bathroom  was  extinguished  with  a  listed  4A,  60BC,  rated 
dry  chemical  extinguisher,  and  by  smothering  with  bed  linens. 
The  patient  was  taken  to  the  emergency  room  for  medical 
treatment.  The  fire  damage  was  confined  to  the  clothing  and  the 
male  cardiac  patient  who  died  on  September  24,  1979. 

NBS-GCR-80-271.  An  examination  and  analysis  of  the  dynamics 
of  the  human  behavior  in  the  fire  incident  at  the  Gunston 
School  on  November  30,  1979,  J.  L.  Bryan  and  J.  A.  Milke 
(NBS  contact:  Nora  Jason),  35  pages  (Aug.  1980).  Order  from 
NTIS  as  PB80-2 18407. 

Key  words:  evacuation;  fire  investigations;  smoke. 

This  fire  incident  at  the  Gunston  School  on  November  30, 
1979  was  initially  detected  by  a  student  in  room  35  at  approxi- 
mately 2250.  The  student  observed  flames  emanating  from  an 
electric  blanket  on  the  floor  in  the  South  West  corner  of  the 
room.  The  student  left  the  room,  crossed  the  corridor,  and 
notified  the  student  hall  monitor.  The  student  hall  monitor  re- 
turned to  the  room  and  verified  the  fire  incident.  The  student 
resident  of  room  35  awakened  her  roommate.  Prior  to  evacua- 
tion, the  roommate  attempted  to  smother  the  flames  with  bed- 
ding and  being  unsuccessful,  she  also  suffered  3d  degree  burns 
on  both  hands.  The  student  hall  monitor  notified  other  students 
on  her  way  to  the  second  floor  to  notify  the  on-duty  faculty 
member.  She  decided  to  activate  the  local  alarm  system  from 
the  manual  activation  station  on  the  third  floor  at  the  North 
East  Stairway.  The  faculty  member  returned  with  the  student 
hall  monitor  to  room  35  and  upon  observing  the  flames,  she 
immediately  ordered  the  complete  evacuation  of  the  building. 
She  retuined  to  her  second  floor  apartment  and  phoned  the 
Queen  Annes  County  Fire  Board.  The  30  students  evacuated 
the  building  in  accordance  with  the  pre-practiced  evacuation 
routes.  The  Centerville  Fire  Department  responded  and  extin- 
guished the  fire  in  room  35  with  two  1-1/2  inch  hose  lines.  The 
one  student  suffered  minor  burns  to  both  hands.  Damage  was 
limited  to  room  35  and  the  third  floor  corridor  of  this  7-year-old 
fire  resistive  constructed  building. 

NBS-GCR-80-272.  An  examination  and  analysis  of  the  dynamics 
of  the  human  behavior  in  the  fire  incident  at  the  Sheppard  and 
Enoch  Pratt  Hospital  on  Decembt;r  10,  1979,  J.  L.  Bryan  and 
J.  A.  Milke  (NBS  contact:  Nora  Jason),  32  pages  (Aug.  1980). 
Order  from  NTIS  as  PB80-224090. 

Key  words:  evacuation;  fire  alarm  systems;  fire  depart- 
ments; fire  investigations;  smoke. 

This  fire  incident  was  detected  simultaneously  by  staff  person- 
nel on  the  basement  level  and  first  floor  of  A-3  wing,  the  "A" 
building,  at  approximately  2108  on  the  evening  of  December  10, 
1979.  The  staff  member  in  the  basement  detected  a  smoke  odor, 
but  also  visibly  observed  light  smoke  in  the  corridor  adjacent  to 
room  123.  One  staff  member  immediately  phoned  the  operator, 
while  the  other  staff  member  activated  the  local  alarm  system. 
The  twenty-two  ambulatory  patients  in  the  A-3  wing  were 
evacuated  to  the  A-1  wing  immediately,  and  the  smoke  was  not 
a  factor  in  inhibiting  the  evacuation.  The  Baltimore  County  Fire 
Department  was  notified  by  the  auxiliary  system  arrangement 
and  responded.  The  electrical  power  to  the  "A"  building  was 
discontinued  at  approximately  2110,  while  staff  and  fire  depart- 
ment personnel  investigated  to  find  the  smoke  source.  The 
source  of  the  smoke  was  located  in  an  overheated  fan  coil  unit 
located  above  the  ceiling  of  the  first  floor  corridor  of  A-3  wing, 
and  above  the  ceiling  of  room  123.  There  was  no  appreciable 
damage  and  no  injuries  in  this  fire  incident  in  the  80-year-old 
fire  resistive  building. 

NBS-GCR-80-273.  An  examination  and  analysis  of  the  dynamics 
of  the  human  behavior  in  the  fire  incident  at  the  Fallston 


General  Hospital,  January  27,  1980,  J.  L.  Bryan  and  J.  A. 
Milke  (NBS  contact:  Nora  Jason),  40  pages  (Aug.  1980). 
Order  from  NTIS  as  PB80-218399. 

Key  words:  evacuation;  fire  departments;  fire  extinguishers; 
fire  investigations;  patients;  smoke. 

This  fire  incident  in  the  Fallston  General  Hospital  on  January 
27,  1980  was  detected  by  several  patients  who  observed  smoke 
emitting  from  under  the  door  of  patient  room  2036,  at  approxi- 
mately 1749.  The  patients  in  the  psychiatric  care  ward  in  the 
south  section,  second  floor  of  the  service  building  alerted  the 
staff  by  their  verbal  cries.  A  nursing  assistant  immediately  re- 
sponded to  room  2036,  and  upon  observing  the  smoke  and 
feeling  heat  through  the  closed  room  door,  he  immediately 
returned  to  the  office  and  phoned  the  facility  operator.  The 
operator  initiated  the  facility  emergency  procedures  and  notified 
the  Hartford  County  Emergency  Operations  Center.  The  ten 
patients  in  the  psychiatric  care  ward  were  evacuated  into  the 
adjacent  north  section  geriatric  ward  on  the  second  floor  to  the 
dining  and  day  room.  A  maintenance  man  and  orderly  attacked 
the  fire  involving  two  mattresses  on  beds  in  room  2036  with 
two  2-1/2  gallon  pressurized  water  extinguishers.  Unsuccessful, 
they  closed  the  door  to  the  room  and  left.  The  maintenance 
man  immediately  returned  and  attempted  to  extend  the  1-1/2 
inch  standpipe  hose,  but  was  forced  to  leave  due  to  the  smoke. 
The  twenty-two  geriatric  patients  were  moved  to  the  dining  and 
day  room  on  the  geriatric  ward.  Upon  the  arrival  of  the  fire 
department,  all  thirty-two  of  the  patients  were  evacuated  from 
the  second  floor  to  the  first  floor  cafeteria.  The  fire  department 
personnel  extinguished  the  fire  in  patient  room  2036  with  the  1- 
1/2  inch  standpipe  hose  and  ventilated  the  psychiatric  care 
ward. 

NBS-GCR-80-274.  An  examination  and  analysis  of  the  dynamics 
of  the  human  behavior  in  the  fire  incident  at  the  Washington 
Adventist  Hospital  on  March  5,  1980,  J.  L.  Bryan  and  J.  A. 
Milke  (NBS  contact:  Nora  Jason),  25  pages  (Sept.  1980). 
Order  from  NTIS  as  PB80-224918. 

Key  words:  fire  alarm  systems;  fire  departments;  fire  extin- 
guishers; smoke;  sprinkler  systems. 

This  fire  incident  at  the  Washington  Adventist  Hospital  on 
March  5,  1980  was  initially  automatically  detected  by  the  acti- 
vation of  a  165  °F  sprinkler  head  on  the  wet  pipe  sprinkler 
system  at  approximately  0933  hours,  which  activated  the  local 
alarm  system.  In  accordance  with  the  facility  emergency  proce- 
dures the  hospital  operator  initiated  the  verbal  "Doctor  Red" 
announcement  on  the  public  address  system  and  notified  the 
Montgomery  County  Emergency  Operations  Center  on  the 
direct  private  phone  line.  Due  to  the  initiation  of  a  disaster 
simulation  exercise  at  0930  hours,  the  local  alarm  system  activa- 
tion for  the  fire  was  perceived  to  be  related  to  the  exercise. 
However,  the  hospital  security  staff  and  the  Takoma  Park  Vol- 
unteer Fire  Department  responded  to  the  x-ray  area.  The  x-ray 
area  is  located  on  the  first  basement  floor  of  the  four-story  and 
two-basement  fire  resistive  building  which  is  approximately 
seven  years  old.  The  fire  department  was  at  the  hospital  due  to 
the  disaster  simulation  exercise,  and  upon  verification  of  a  sprin- 
kler activation  radioed  for  a  complete  alarm  assignment.  Staff 
personnel  in  the  x-ray  area  detected  the  fire  in  the  Records 
Storage  Room  closet  by  the  water  on  the  floor  with  the  smoke 
in  the  area,  and  utilized  one  4A,  lOBC  rated  and  listed  dry 
chemical  extinguisher.  Due  to  the  fire  resistive  construction  of 
the  building,  the  location  of  the  room  of  fire  origin  on  the  first 
basement  level,  and  the  automatic  sprinkler  system  extinguish- 
ment, the  need  for  patient  evacuation  was  precluded. 

NBS-GCR-80-275.  An  examination  and  analysis  of  the  dynamics 
of  the  human  behavior  in  the  fire  incident  at  Chesapeake  Hall 
on  February  3,  1980,  J.  L.  Bryan  and  J.  A.  Milke  (NBS 
contact:  Nora  Jason),  43  pages  (Aug.  1980).  Order  from  NTIS 
as  PB80-2 18373. 
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This  fire  incident  occured  on  the  second  floor,  north  wing  of 
Chesapeake  Hall,  University  of  Maryland  at  Baltimore  County 
in  Catonsville,  Maryland.  The  fire  incident  was  simultaneously 
detected  by  the  resident  assistant  on  the  second  floor  by  smoke 
in  her  room,  the  activation  of  a  smoke  detector  in  resident  room 
257,  and  activation  of  a  trouble  alarm  in  the  resident  director's 
apartment  on  the  first  floor  at  approximately  0359.  The  resident 
assistant  opened  her  room  door  and  observed  heavy  smoke  and 
flames  in  the  corridor  on  the  north  wing  adjacent  to  room  door 
257.  She  returned  to  her  room  266,  and  dialed  the  public  safety 
dispatcher  on  3133  to  have  him  notify  the  Baltimore  County 
Fire  Department  in  accordance  with  the  facility  emergency 
procedures.  The  resident  director  on  the  first  floor,  investigating 
the  trouble  alarm,  heard  screams  from  the  second  floor  and 
investigated  and  upon  seeing  smoke,  activated  the  local  alarm 
system  at  the  station  on  the  first  floor.  The  Baltimore  County 
Fire  Department  received  the  alarm  at  0403  and  upon  arrival 
the  building  had  been  evacuated  by  the  approximately  200  resi- 
dents. The  fire  was  extinguished  by  the  fire  department  person- 
nel. It  was  confined  to  an  area  of  approximately  80  square  feet 
in  the  corridor  with  the  smoke  propagation  confined  to  the 
second  floor,  north  wing.  The  resident  assistant  was  treated  at 
the  scene  for  smoke  inhalation  sufiered  in  alerting  the  residents 
and  a  female  resident  was  treated  at  St.  Agnes  Hospital  for 
injuries  received  from  jumping  from  the  second  floor. 

NBS-GCR-80-276.  An  examination  and  analysis  of  the  dynamics 
of  the  human  behavior  in  the  fire  incident  at  the  Diagnostic 
Center  of  the  Patuxent  Institute  on  March  5,  1980,  J.  L.  Bryan 
and  J.  A.  Milke  (NBS  contact:  Nora  Jason),  40  pages  (Aug. 
1980).  Order  from  NTIS  as  PB80-218365. 

Key  words:  evacuation;  fire  extinguishers;  fire  investiga- 
tions; smoke. 

This  fire  incident  in  the  Diagnostic  Center  Building  at  the 
Patuxent  Institute  on  March  5,  1980  was  initially  detected  by  a 
correctional  officer  in  the  guard  station  of  the  visitor's  room  in 
the  basement  at  approximately  1020.  The  officer  directed  a 
visitor  to  leave  and  notify  the  building  control  center.  Three 
correctional  officers  responded  with  two  converted  pressurized 
water  2-1/2  gallon  extinguishers.  The  extinguishers  were  not 
able  to  produce  an  effective  stream  of  water.  The  control  center 
was  notified  to  initiate  the  facility  emergency  procedures  and 
three  additional  correctional  officers  responded  with  two  dry 
chemical  2 A,  lOBC  extinguishers  and  one  15  pound  CO2,  extin- 
guisher. These  extinguishers  were  discharged  on  the  flames  with 
marginal  effects.  The  correctional  captain  notified  the  control 
center  to  phone  the  Howard  County  Fire  Department.  The 
correctional  officers  evacuated  from  the  visitors  room  and  initi- 
ated the  evacuation  of  approximately  fifty  staff  personnel  from 
the  first  floor.  These  personnel  were  moved  through  smoke 
during  the  evacuation.  The  fire  department  extinguished  the  fire 
in  the  basement  visitors  room  with  1-1/2  inch  hose  line  and  one 
2  inch  hose  line  after  a  delayed  interior  attack  due  to  the 
building  security  features.  A  second  alarm  response  was  initiated 
as  a  precautionary  measure. 

NBS-GCR-80-277.  An  examination  and  analysis  of  the  dynamics 
of  the  human  behavior  in  the  fire  incident  at  the  Wilson  Health 
Care  Center  on  June  25,  1980,  J.  L.  Bryan  and  J.  A.  Milke 
(NBS  contact:  Nora  Jason),  50  pages  (Sept.  1980).  Order  from 
NTIS  as  PB80-224934. 

Key  words:  fire  departments;  fire  extinguishers;  fire  investi- 
gations; mattresses;  nursing  homes;  nursing  staff;  room  fires; 
sprinkler  systems. 

A  series  of  three  fires  occurred  in  the  Wilson  Health  Care 
Center,  301  Russell  Avenue,  Gaithersburg,  Maryland,  in  the 
early  morning  hours  of  June  25,  1980.  The  fires  were  all  of 


undetermined,  suspicious  origin  and  all  occurred  in  patient  room 
239,  located  on  the  second  floor  of  the  southwest  wing.  The 
Wilson  Health  Care  Center  is  a  portion  of  the  Asbury  Method- 
ist Home  Complex.  The  building  of  fire  resistive  construction 
was  initially  constructed  in  1973  and  the  southwest  wing  in- 
volved in  these  fire  incidents  was  constructed  in  1980.  The 
southwest  wing  is  protected  with  combination  smoke  detectors 
and  door  closers  on  the  patient  room  doors,  wet  pipe  sprinkler 
system,  class  III  standpipe  system,  smoke  barrier  doors  in  the 
corridors,  and  extinguishers  distributed  according  to  standard 
practice.  The  initial  fire  incident  was  detected  after  the  flames 
had  self-extinguished  in  a  metal  waste  container  in  room  239  at 
about  0015  hours.  The  second  fire  incident  was  detected  at 
about  0118  hours  by  the  operation  of  the  combination  smoke 
detector  and  door  closer  on  the  door  to  patient  room  239.  This 
fire  involved  the  cotton  mattress,  bedding  and  the  vinyl  cover- 
ing of  the  foot  board  of  a  patient  bed.  Extinguishment  was 
begun  by  staff  use  of  a  dry  chemical  extinguisher,  and  complet- 
ed by  the  fire  department.  A  third  incident  was  discovered  at 
0448  hours  by  a  nursing  assistant  who  noticed  water  flowing 
from  under  the  door  of  room  239.  The  sprinkler  system  had 
operated,  extinguishing  the  fire  in  a  combustible  wardrobe. 

NBS-GCR-80-278.  Assessment  of  computer  mass  storage  technol- 
ogy, Measurement  Concept  Corporation,  Rome,  New  York 
13440  (NBS  contact:  Linda  Ross),  125  pages  (Jan.  1980). 
Order  from  NTIS  as  PB80-224926. 

Key  words:  computer  architecture;  computer  hardware; 
computer  computer  mass  storage  systems;  computers;  com- 
puter storage. 

The  objective  of  this  study  is  to  assess  the  state-of-the-art  of 
computer  mass  storage  devices  and  technology,  giving  particu- 
lar emphasis  to  computer  system  architecture  implications. 

Provided  in  this  report  is  an  overview  of  the  technologies 
that  presently  are  and,  in  the  near  future  and  intermediate 
future,  can  be  applied  in  the  construction  of  mass  storage  sys- 
tems. Discussed  are  implementation  considerations  of  mass  stor- 
age systems  ranging  from  the  most  primitive  interface  tech- 
niques to  sophisticated  back-end  data  base  processor  approaches. 
The  concept  of  data  base  machines  is  introduced  in  particularly 
the  way  they  impact  on  architectural  requirements  of  mass 
storage  systems.  Finally,  the  consequences  of  the  eventual  use  of 
mass  storage  systems  in  distributed  and  network  processing  sys- 
tems are  discussed. 

The  major  finding  in  our  report  is  an  expected  departure  from 
the  traditional  tape  libraries  to  physically  smaller  and  denser 
mass  storage  systems  such  as  optical  disks  as  part  of  a  hierarchi- 
cal memory  structure.  Reasons  for  this  finding  can  be  found  in 
technological  arguments  and  considerations  related  to  interface 
implementations,  data  base  machinery  architecture  and  distribut- 
ed networks. 

NBS-GCR-80-281.  Draft  report — Formal  methods  for  communi- 
cation protocol  specification  and  verification,  C.  A.  Sunshine 
(NBS  contact:  LuAnn  Riordan),  106  pages  (June  1980).  Order 
from  NTIS  as  AD-A083263. 

Key  words:  alternating  bit  protocol;  communication  proto- 
col; file  transfer  protocol;  protocol  specification;  readability 
analysis;  service  specification  transport  protocol;  verifica- 
tion. 

The  National  Bureau  of  Standards,  Institute  for  Computer 
Sciences  and  Technology  (ICST),  has  initiated  a  program  to 
develop  computer  network  protocol  standards  as  Federal  Infor- 
mation Processing  Standards  (FIPS).  FORMAL  METHODS 
FOR  COMMUNICATION  PROTOCOL  SPECIFICATION 
AND  VERIFICATION  is  one  of  a  series  of  draft  reports  being 
prepared  under  the  network  protocol  standards  program  for 
distribution  to  government  agencies,  voluntary  standards  organi- 
zations, computer  and  communications  equipment  manufactur- 
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ers,  and  other  interested  parties.  This  draft  report  is  a  study  of 
methods  for  specifying  and  verifying  communication  protocols. 
It  surveys  the  state  of  the  art,  identifies  promising  directions  for 
future  work,  and  makes  some  initial  progress  in  some  of  these 
directions. 

NBS-GCR-80-282.  Alternatives  to  precision  measuring  and  test 
equipment  (PMTE)  out-of-service  calibrations,  Raytheon  Serv- 
ice Company  (NBS  contact:  Ken  Edinger),  98  pages  (Aug. 
12,  1980).  Order  from  NTIS  as  PB81-1 10181. 

Key  words:  calibration  labs;  calibration,  out-of-service;  cen- 
tral calibration;  in  situ  calibration;  measurement;  metrology; 
on-site  calibration;  PMTE. 

This  report  describes  various  alternatives  to  out-of-service 
calibration  within  the  Federal  Government  and  private  industry. 
Current  calibration  practices  and  recommendations  for  improve- 
ment are  presented.  Findings  and  recommendations  are  based  on 
data  gathered  from  visits  to  23  government  and  industry  calibra- 
tion laboratories  and  survey  questionnaires  received  from  51 
representative  calibration  labs  in  the  Federal  Government. 

NBS-GCR-80-283.  Optimizing  calibration  recall  intervals  and  al- 
ternatives, Raytheon  Service  Company  (NBS  contact:  Ken 
Edinger),  112  pages  (Oct.  1980).  Order  from  NTIS  as  PB81- 
109597. 

Key  words:  calibration  interval;  calibration  interval  algo- 
rithms; calibration  requirements;  decision  table;  interval  ad- 
justment; measurement;  metrology;  PMTE;  recall  intervals. 

This  report  describes  methods  currently  used  for  establishing 
and/or  adjusting  calibration  intervals  within  the  Federal  Gov- 
ernment and  private  industry.  Each  interval  method  is  analyzed 
in  some  detail  and  recommendations  of  feasibility  for  use  are 
presented.  Data  for  the  report  were  gathered  from  visits  to  23 
government  and  industry  calibration  laboratories  and  survey 
questionnaires  received  from  5 1  representative  calibration  labs  in 
the  Federal  Government. 

NBS-GCR-80-284.  Waking  effectiveness  of  household  smoke  and 
fire  detection  devices,  E.  H.  Nober,  H.  Pierce,  A.  Well,  C.  C. 
Johnson,  and  C.  Clifton  (NBS  contact:  Nora  Jason),  85  pages 
(Oct.  1980).  Order  from  NTIS  as  PB81-127565. 

Key  words:  adults;  alarm  responses;  auditory  perception; 
decibal  levels;  fire  departments;  frequency  distribution; 
noise  (sound);  sleep;  smoke  detectors;  wakefulness. 

Normal-hearing,  young  adults  were  subjected  to  home  smoke 
detector  alarm  signals  of  85,  70,  and  55  dBA  while  asleep  in 
their  own  bedrooms  under  quiet  background  conditions.  In  ad- 
dition, other  adults  received  70  and  55  dBA  alarm  signals 
masked  by  window  air  conditioner  background  noise.  Each 
person,  upon  awakening  from  the  alarm  signal,  was  instructed  to 
shut  off  the  alarm  and  telephone  the  local  fire  department.  The 
85,  70,  and  55  dBA  alarm  levels  were  all  sufficient  to  awaken 
the  subjects  at  varying  hours  of  the  night  and  days  of  the  week, 
under  quiet  background  conditions.  While  there  were  statistical- 
ly significant  differences  in  waking  times  between  55  dBA  and 
the  other  two  alarm  levels,  the  total  times  never  exceeded  115 
seconds  for  the  combined  alarm  shutoff  and  the  fire  department 
telephone  call  at  any  alarm  level.  With  background  noise, 
waking  times  for  the  70  and  55  dBA  alarm  levels  increased  (85 
dBA  not  tested).  At  70  dBA,  the  total  time  for  the  alarm  shutoff 
and  the  fire  department  telephone  call  ranged  from  36  to  119 
seconds.  At  55  dBA,  two  persons  failed  to  awaken  and  one 
person  awakened  after  the  four-minute  test  termination  criteria. 
For  the  remaining  seven  persons,  the  total  time  for  the  com- 
bined alarm  shutoff  and  the  fire  department  telephone  call 
ranged  from  45  to  137  seconds. 

NBS-GCR-80-286.  Literature  Review:  The  building  regulatory 
system  in  the  United  States,  E.  S.  Smyrl,  Ed.,  (NBS  contact: 


Steve  Webber),  324  pages  (Oct.  1980).  Order  from  NTIS  as 
PB81-128845. 

Key  words:  building  codes;  building  laws  and  regulations; 
code  development;  court  decisions;  legal  basis;  liability;  reg- 
ulation; regulatory  impacts;  technology. 

This  review,  annotated  bibliography  and  index  covers  litera- 
ture and  legal  citations  on  the  U.S.  building  regulatory  system. 
The  scope  of  the  review  generally  includes  the  period  from 
1950  through  1978. 

The  review  is  divided  into  two  parts.  The  first  part  deals  with 
court  decisions  and  legal  citations  which  serve  to  define  code 
authority  and  establish  the  legal  basis  of  building  regulations  in 
the  United  States.  The  second  part  deals  with  articles  and  other 
information  on  the  development  and  philosophy  of  building 
codes,  their  economic  impacts,  regulatory  obstacles,  and  the 
application  of  building  codes  to  existing  buildings  and  new  tech- 
nologies. 

NBS-GCR-80-287.  Performance  vs.  design  standards,  D.  Hemen- 
way  (NBS  contact:  Maureen  Breitenberg),  44  pages  (Oct. 
1980).  Order  from  NTIS  as  PB8 1-120362. 

Key  words:  automobile  standards;  design  standards;  eco- 
nomics of  standards;  health  care  standards;  innovation;  per- 
formance standards;  standards. 

This  report  compares  and  contrasts  performance  and  design 
standards  from  an  economic  perspective.  The  research  consisted 
of  a  careful  examination  of  the  literature  and  interviews  with 
interested  NBS  personnel.  The  paper  describes  the  characteris- 
tics of  performance  standards,  explains  why  they  are  not  used 
more  often,  and  discusses  particular  areas  where  they  may  be 
appropriate.  The  report  examines  the  design  versus  performance 
issue  in  automobile  regulation  and  health  care.  There  are  sug- 
gestions for  further  NBS  action  to  promote  performance  stand- 
ards, and  a  listing  of  areas  for  further  research.  Nine  brief  cases 
at  the  end  of  the  paper  illustrate  points  made  in  the  main  text. 

NBS-GCR-80-288.  Microcomputer  interfacing  standards  survey 
and  analysis.  Network  Analysis  Corporation,  Washington  Op- 
erations, 301  Tower  Building,  Vienna,  VA  22108  (NBS  con- 
tact: Dana  Grubb),  205  pages  (Aug.  1980).  Order  from  NTIS 
as  PBS  1-105868. 

Key  words:  backplane  bus;  component  level  bus;  local  area 
networks;  microcomputer  bus;  microcomputer  interfacing; 
microcomputer  standards. 

This  study  is  a  survey  of  the  field  of  microcomputer  interfac- 
ing standards  for  the  1984-1994  time  frame.  The  study  identifies 
the  characteristics  of  the  typical  microcomputer  of  the  1984 
time  frame;  identifies  and  defines  interfacing  categories  for  po- 
tential standards  development;  identifies  existing  and  potential 
candidate  standards  in  each  of  the  interfacing  categories;  and 
recommends  those  candidate  standards  in  each  interfacing  cate- 
gory that  the  authors  consider  appropriate  for  further  considera- 
tion. 

NBS-GCR-80-289.  Draft  report— Formal  specification  of  the 
transport  and  session  protocols,  R.  Tenney,  J.  Burruss,  and  G. 
Pearson  (NBS  contact:  LuAnn  Riorden),  281  pages  (June 
1980).  Order  from  NTIS  as  PB81-105322. 

Key  words:  communication  protocols;  computer  network 
protocols;  network  architecture;  networking;  protocol 
design  specification;  session  protocols;  transport  protocols. 

The  National  Bureau  of  Standards,  Institute  for  Computer 
Sciences  and  Technology  (ICST),  has  initiated  a  program  to 
develop  computer  network  protocol  standards  as  Federal  Infor- 
mation Processing  Standards  (FIPS).  FORMAL  SPECIFICA- 
TION OF  THE  TRANSPORT  AND  SESSION  PROTO- 
COLS is  one  of  a  series  of  draft  reports  being  prepared  under 
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the  network  protocol  standards  program  for  distribution  to  gov- 
ernment agencies,  voluntary  standards  organization,  computer 
and  communications  equipment  manufacturers,  and  other  inter- 
ested parties.  This  report  specifies  the  actual  operation  of  the 
transport  and  session  control  protocols. 

NBS-GCR-ETIP  79-72.  Regulatory  lag:  Administrative  causes 
and  solutions,  Temple,  Barker  &  Sloane,  Inc.  (NBS  contact: 
Darlene  Carver),  33  pages  (Nov.  1979).  Order  from  NTIS  as 
PB80- 146996. 

Key  words:  caseload  management;  case  scheduling; 
common  data  formatting;  Experimental  Technology  Incen- 
tives Program;  hearing  procedures;  regulatory  lag;  utility 
commissions. 

The  report  contains  findings  on  methods  for  reducing  the 
administrative  causes  of  regulatory  lag,  that  is  the  reduction  of 
the  time  between  the  filing  of  an  electric  utility  rate  request  and 
the  final  disposition  of  that  request.  The  findings  resulted  from 
research  and  experiments  performed  for  the  Experimental  Tech- 
nology Incentives  Program  (ETIP)  in  several  states  during 
which  an  independent  investigator  analyzed  all  activities  and 
information  flows  of  several  state  utility  commissions.  Chief 
among  the  identified  solutions  to  lag  are  caseload  management, 
case  scheduling,  common  data  formatting,  and  delegated  hear- 
ing procedures.  The  other  tools,  described  in  published  reports, 
deal  with  performance  evaluation,  productivity,  automatic  and 
discretionary  adjustment,  rate  structure,  future  test  year,  and 
long  range  planning. 

NBS-GCR-ETIP  79-73.  Regulatory  analysis  financial  model 
RAm  descriptive  documentation.  Volume  I  and  usage  and  evalu- 
ation, Temple,  Barker  &  Sloane,  Inc.  (NBS  contact:  Darlene 
Carver),  191  pages  (Nov.  1979).  Order  from  NTIS  as  PB80- 
150675. 

Key  words:  computer  program;  electric  utilities;  ETIP;  fi- 
nancial projections;  regulatory  commissions;  regulatory 
process;  technological  innovation. 

The  Regulatory  Analysis  Model,  known  as  RAm,  is  a  com- 
puter based  model  for  making  financial  projections  for  an  elec- 
tric utility,  given  a  set  of  assumptions  or  projections  concerning 
demand,  capital  expenditures,  operating  costs,  and  financial  and 
regulatory  policies.  RAm  can  be  used  for  industry  or  regional 
analysis  as  well  as  for  individual  electric  utility  projections.  The 
model  was  developed  as  part  of  an  Experimental  Technology 
Incentives  Program  (ETIP)  project  involving  other  analytic  and 
management  tools  designed  to  improve  and  accelerate  rate  case 
decisions  as  an  incentive  to  technological  innovation.  The 
model,  as  in  the  case  of  the  other  ETIP  work,  was  tested  and 
modified  in  experimental  settings  involving  actual  rate  cases. 
The  use  in  Ohio  is  evaluated  as  part  of  this  volume.  Volume  II 
and  III  of  RAm  are  not  published  as  part  of  this  series  but  are 
available  from  Temple,  Barker,  &  Sloane  (TBS)  or  ETIP. 
Volume  II  focuses  on  input  data  requirements  and  program 
operating  procedures.  Volume  III  contains  the  computer  system 
design.  Operating  procedures,  system  design  and  computer  tapes 
can  be  obtained  from  Temple,  Barker,  &  Sloane.  The  other 
tools,  described  in  published  reports,  deal  with  automatic  and 
discretionary  adjustment,  performance  evaluation,  productivity, 
rate  structure,  future  test  year,  long  range  planning  and  regula- 
tory lag  in  general. 

NBS-GCR-ETIP  79-74.  Performance  evaluation  model:  Sugges- 
tions for  use  and  description  of  the  model,  Temple,  Barker  & 
Sloane,  Inc.  (NBS  contact:  Darlene  Carver),  160  pages  (Nov. 
1979).  Order  from  NTIS  as  PB80-144744. 

Key  words:  computer  model;  electric  utilities;  Experimental 
Technology  Incentives  Program;  financial  projections;  pro- 
ductivity; regulatory  commissions;  regulatory  process;  tech- 
nological innovation. 


The  Performance  Evaluation  Model,  known  as  PEM,  is  a  set 
of  computer  programs  for  manipulating,  displaying  and  analyz- 
ing time-series,  cross-section,  or  pooled  data  and  was  designed 
to  facilitate  the  application  of  ratio-analysis  and  multiple  regres- 
sion techniques  to  the  financial  and  operating  data  of  electric 
and  gas  utilities.  It  can  be  used  by  utility  commissions  and 
managers  to  identify  potential  areas  for  improving  utility  effi- 
ciency. PEM  can  also  assist  utilities  and  regulatory  commissions 
in  surveillance  and  in  making  financial  and  operating  projec- 
tions. The  model  was  developed  as  part  of  an  Experimental 
Technology  Incentives  Program  (ETIP)  project  involving  other 
analytic  and  management  tools  designed  to  improve  and  accel- 
erate rate  case  decisions  as  an  incentive  to  technological  innova- 
tion. The  other  tools,  described  in  published  reports,  deal  with 
automatic  and  discretionary  adjustment,  productivity,  rate  struc- 
ture, future  test  year,  long  range  planning  and  regulatory  lag  in 
general. 

NBS-GCR-ETIP  79-76.  Use  of  a  future  test  year  for  electric 
utility  ratemaking  appendices  A-D,  R.  E.  Miller,  J.  W.  Wilson 
&  Associates,  Inc.  (NBS  contact:  Darlene  Carver),  161  pages 
(Nov.  1979).  Order  from  NTIS  as  PB80-142102. 

Key  words:  electric  utility;  future  test  year;  regulatory 
commission;  regulatory  process;  technological  innovation. 

This  report  is  one  of  a  series  involving  work  by  the  Experi- 
mental Technology  Incentives  Program  (ETIP)  designed  to  ac- 
celerate or  otherwise  improve  decisions  in  electric  utility  rate 
cases  in  state  regulatory  commissions.  The  objective  is  to  pro- 
vide incentives  for  technological  innovation.  The  future  test 
year  method  has  been  found  to  reduce  greatly  the  amount  of 
time  and  personnel  resources  involved  in  a  rate  case  and  to 
extend  the  scope  and  quality  of  analyses  performed.  The 
method  projects  an  electric  utility's  costs  forward  into  the  first 
full  year  when  proposed  new  rates  will  be  in  effect  so  that  rates 
can  be  matched  to  costs.  The  report  explains  how  all  the  ele- 
ments of  a  test  year  cost  of  services  may  be  projected  into  the 
future.  The  other  tools,  described  in  published  reports,  deal  with 
performance  evaluation,  productivity,  automatic  and  discretion- 
ary adjustment,  long  range  planning,  and  regulatory  lag  in  gen- 
eral. ' 

NBS-GCR-ETIP  79-77.  Automatic  and  discretionary  adjustment 
procedures  for  electric  utility  rates.  Volume  I,  R.  E.  Miller,  J. 
W.  Wilson  &  Associates,  Inc.  (NBS  contact:  Darlene  Carver), 
129  pages  (Nov.  1979).  Order  from  NTIS  as  PB80- 137920. 

Key  words:  computer  programs;  electric  utilities;  Experi- 
mental Technology  Incentives  Program;  interim  adjustment 
procedures;  regulatory  commissions;  regulatory  process. 

This  report  contains  three  volumes.  Volume  I  is  an  analytic 
report  exploring  the  policy  considerations  relating  to  the  use  of 
interim  adjustment  procedures,  with  an  emphasis  on  fuel  adjust- 
ment. Volume  II  is  a  user's  guide  to  the  computer  software 
developed  for  the  project.  Volume  III,  which  can  be  obtained 
from  J.  W.  Wilson  &  Associates,  Inc.  (JWWA)  is  not  published 
in  this  series.  The  work  on  interim  adjustment  procedures  is  part 
of  an  Experimental  Technology  Incentives  Program  (ETIP) 
project  involving  the  development  of  analytic  and  management 
tools  designed  to  accelerate  and  otherwise  improve  rate  case 
decisions  in  state  regulatory  commissions.  The  other  tools,  de- 
scribed in  published  reports,  deal  with  performance  evaluation, 
productivity,  rate  structure,  future  test  year,  long  range  plan- 
ning and  regulatory  lag  in  general. 

NBS-GCR-ETIP  79-79.  Innovative  approaches  to  electric  utility 
rate  structure:  Marginal  costs  and  time-varying  rates.  Volume  I 
and  usage  and  evaluation,  R.  E.  Miller,  J.  W.  Wilson  &  Asso- 
ciates, Inc.  (NBS  contact:  Darlene  Carver),  143  pages  (Nov. 
1979).  Order  from  NTIS  as  PB80- 148604. 

Key  words:  computer  models;  electric  utilities;  Experimen- 
tal Technology  Incentives  Program;  marginal  costing;  rate 
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structure;  regulatory  commissions;  regulatory  process;  tech- 
nological innovation;  time  varying  rates. 

The  report  is  an  analysis  of  the  possibilities  for  using  rate 
structure  innovations  to  help  the  economic  efficiency  and  equity 
of  the  performance  of  the  electric  utility  industry.  It  focuses  on 
two  innovations:  marginal  cost  concepts  and  time-varying  rates. 
Volume  I  of  this  report  is  analytic;  Volume  II  is  a  user's  guide 
to  the  innovative  rate  structure  approaches  developed  in  the 
project;  and  Volume  III  (obtainable  from  Experimental  Tech- 
nology Incentives  Program  or  J.  W.  Wilson  &  Associates)  is  a 
programmer's  guide  to  computer  software  available  to  assist  in 
applying  these  innovative  techniques.  The  work  in  these  vol- 
umes is  part  of  a  larger  ETIP  project  which  developed  analytic 
and  management  tools  to  accelerate  or  otherwise  improve  rate 
case  decisions.  This  tool,  like  the  others,  was  tested  and  modi- 
fied, in  actual  rate  case  settings  in  cooperation  with  state  regula- 
tory commissions.  This  usage  is  evaluated  as  part  of  Volume  I 
The  other  tools,  described  in  published  reports,  deal  with  auto- 
matic and  discretionary  adjustment,  performance  evaluation, 
productivity,  future  test  year,  long  range  planning  and  regula- 
tory lag  in  general. 

NBS-GCR-ETIP  79-81.  The  measurement  of  electric  utility  pro- 
ductivity. Volume  I  and  usage  and  evaluation,  L.  A.  Merewitz, 
R.  E.  Miller,  J.  W.  Wilson  &  Associates,  Inc.  (NBS  contact: 
Darlene  Carver),  190  pages  (Jan.  1980).  Order  from  NTIS  as 
PB80-147333. 

Key  words:  electric  utilities;  Experimental  Technology  In- 
centives Program;  productivity;  regulatory  commissions; 
regulatory  process;  technological  innovation. 

This  report  is  one  of  a  series  in  an  Experimental  Technology 
Incentives  Program  (ETIP)  project  that  developed  analytic  and 
management  tools  designed  to  accelerate  or  to  otherwise  im- 
prove electric  utility  rate  case  decisions  in  state  regulatory  com- 
missions. The  objective  was  to  provide  incentives  for  technolog- 
ical innovation.  This  report  describes  the  performance  evalua- 
tion work  performed  by  J.  W.  Wilson  &  Associates,  Inc. 
(JWWA^  in  actual  rate  case  settings  where  the  methods  were 
tested  and  modified  in  experimental  approaches.  The  work  fo- 
cuses on  factor  productivity  methods  which  combine  rate  analy- 
sis and  econometric  approaches.  Volume  I  is  an  analytical 
report  and  Volume  II  is  a  user's  guide  to  the  computer  software 
developed  in  the  experiments.  Usage  of  the  work  is  described 
and  evaluated  as  part  of  Volume  I.  The  other  tools,  described  in 
published  reports,  deal  with  performance  evaluation,  regulatory 
lag,  automatic  and  discretionary  adjustment,  rate  structure, 
future  test  year  and  long  range  planning. 

NBS-GCR-ETIP  79-82.  The  measurement  of  electric  utility  pro- 
ductivity. Vol.  II,  R.  A.  Shepherd,  R.  E.  Miller,  J.  W.  Wilson 
&  Associates,  Inc.  (NBS  contact:  Darlene  Carver),  248  pages 
(Jan.  1980).  Order  from  NTIS  as  PB80-151202. 

Key  words:  electric  utilities;  Experimental  Technology  In- 
centives Program;  productivity;  regulatory  commissions; 
regulatory  process;  technological  innovation. 

This  report  is  one  of  a  series  in  an  Experimental  Technology 
Incentives  Program  (ETIP)  project  that  developed  analytic  and 
management  tools  designed  to  accelerate  or  to  otherwise  im- 
prove electric  utility  rate  case  decisions  in  state  regulatory  com- 
missions. The  objective  was  to  provide  incentives  for  technolog- 
ical innovation.  This  report  describes  the  performance  evalua- 
tion work  performed  by  J.  W.  Wilson  &  Associates,  Inc. 
(JWWA)  in  actual  rate  case  settings  where  the  methods  were 
tested  and  modified  in  experimental  approaches.  The  work  fo- 
cuses on  factor  productivity  methods  which  combine  rate  analy- 
sis and  econometric  approaches.  Volume  I  is  an  analytical 
report  and  Volume  II  is  a  user's  guide  to  the  computer  software 
developed  in  the  experiments.  Usage  of  the  work  is  described 
and  evaluated  as  part  of  Volume  I.  The  other  tools,  described  in 


published  reports,  deal  with  performance  evaluation,  regulatory 
lag,  automatic  and  discretionary  adjustment,  rate  structure, 
future  test  year  and  long  range  planning. 

NBS-GCR-ETIP  80-85.  Interim  report  on  potential  ICC/ETIP 
administrative  experiments,  M.  Mulkey,  W.  Frederick,  D. 
Fulmer  (NBS  contact:  Darlene  Carver),  166  pages  (Mar. 
1980).  Order  from  NTIS  as  PB80-202575. 

Key  words:  administrative  experimentation;  economic  de- 
regulation; evaluability  assessment;  evaluation;  Experimen- 
tal Technology  Incentives  Program;  intermodal  freight 
transportation;  Interstate  Commerce  Commission;  rail 
freight  transportation;  regulatory  experimentation;  regula- 
tory policy;  technological  innovation. 

This  document  is  a  report  of  work  performed  toward  evaluat- 
ing the  commercial  effects  and  implications  for  innovation  of 
the  recent  decision  of  the  Interstate  Commerce  Commission 
(ICC)  to  exempt  railroad  transportation  of  fresh  fruits  and  vege- 
tables from  regulation.  It  is  one  product  of  the  Regulatory 
Processes  and  Effects  Project  of  the  Center  for  Field  Methods 
(ETIP).  The  work  built  upon  a  previous  ETIP  project,  under- 
taken jointly  with  the  Federal  Railroad  Administration,  which 
studied  the  distribution  system  for  fresh  produce  in  the  United 
States. 

The  first  chapter  provides  an  introduction  and  summary. 
Chapter  II  describes  the  historical  background  of  ETIP's  work 
in  the  area  of  regulation  and  freight  transportation  innovation, 
and  the  genesis  of  ICC's  regulatory  exemption  for  rail  transpor- 
tation of  fresh  produce.  Chapter  III  discusses  expectations,  con- 
cerns and  issues  related  to  this  exemption,  and  the  environment 
for  change  in  fresh  produce  rail  transportation  operations.  Chap- 
ter IV  addresses  possible  effects  of  the  exemption  on  the  ICC 
and  in  the  commercial  sector.  Chapter  V  discusses  other  areas 
of  transportation  regulatory  change  which  may  be  appropriate 
for  study  by  ETIP. 

NBS-GCR-ETIP  80-86.  Emission  offset  policy  at  work:  A  sum- 
mary analysis  of  eight  cases,  W.  H.  Foskett  (NBS  contact: 
Darlene  Carver),  50  pages  (Apr.  1980).  Order  from  NTIS  as 
PB80-187610. 

Key  words:  air  pollution;  economic  incentives;  Emission 
Offset  Interpretative  Ruling;  Environmental  Protection 
Agency;  market  mechanisms;  regulation. 

The  Emission  Offset  Interpretative  Ruling  of  1976  is  analyzed 
into  its  administrative  components.  Eight  permit  applications 
involving  emission  offsets  provide  data  describing  the  adminis- 
trative functioning  of  the  offset  policy  in  terms  of  these  compo- 
nents. In  the  eight  cases  presented  here,  offsets  were  easy  to 
find,  but  the  process  for  determining  Lowest  Achievable  Emis- 
sion Reduction  (LAER)  was  typically  quite  complex.  Offsets 
were  not  bought  and  sold  in  any  of  these  cases.  Third  parties 
promoting  local  economic  development  were  an  important 
factor  in  locating  offsets. 

In  these  eight  cases,  technological  innovation  involved  devel- 
opment of  new  control  techniques  and  diffusion  of  known  tech- 
nology to  hitherto  uncontrolled  sources  of  emissions.  "Technol- 
ogy-forcing" standards,  such  as  LAER,  and  offset  requirements 
contributed  to  the  development  of  innovative  control  tech- 
niques. 

NBS-GCR-ETIP  80-87.  Market  mechanisms  for  emmission  regu- 
lation and  enforcement  of  emission  limits:  Deterrence  and 
demand,  W.  H.  Foskett  (NBS  contact:  Darlene  Carver),  32 
pages  (May  1980).  Order  from  NTIS  as  PB80- 186083. 

Key  words:  air  pollution;  Clean  Air  Act;  economic  incen- 
tives; emission  offsets;  emission  reduction  trading;  enforce- 
ment; Environmental  Protection  Agency;  market  mecha- 
nisms. 
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This  report  focuses  on  the  necessity  of  strong  enforcement  of 
air  pollution  emission  limits  for  the  creation  of  a  marketplace 
demand  for  market  mechanisms,  such  as  offsets.  Both  trading 
and  direct  pricing  types  of  market  mechanisms  for  stationary 
source  emission  reduction  will  require  strong,  even  enforcement 
of  individual  source  emission  limits.  Enforcement  will  likewise 
influence  the  degree  to  which  the  private  sector  will  organize 
and  invest  in  the  research  and  development  work  underlying 
technological  innovation  in  air  pollution  control.  Present  en- 
forcement inconsistencies,  such  as  those  among  regional  offices, 
and  remedial  actions  are  noted.  If  an  EPA  effort  to  strengthen 
detection  of  violations  can  be  successfully  implemented,  its 
effect  on  a  regulatee's  perceived  probability  of  getting  caught 
could  contribute  to  market  participation.  If  the  probability  of 
detection  and  penalty  is  high,  purchase  of  emission  reductions 
on  the  market  may  be  a  more  appealing  alternative  to  regulatees 
than  evasion  or  litigation. 

NBS-GCR-ETIP  80-88.  Opportunities  for  innovation:  Adminis- 
tration of  sections  lll(j)  and  113(d)(4)  of  the  Clean  Air  Act  and 
industry's  development  of  innovative  control  technology,  J. 
Evans  (NBS  contact:  Janet  Hockman),  107  pages  (Apr.  1980). 
Order  from  NTIS  as  PB80-205024. 

Key  words:  air  pollution;  Clean  Air  Act;  emission  control 
technology;  Environmental  Protection  Agency;  innovative 
technology;  innovative  waivers;  regulation. 

This  paper  describes  the  administration  of  two  provisions  of 
the  Clean  Air  Act  Amendments  of  1977,  Sections  lll(j)  and 
113(d)(4),  which  allow  short-term  emissions  violations  by  com- 
panies installing  innovative  technology  for  air  pollution  reduc- 
tion. The  waivers  are  intended  to  induce  industry  to  risk  devel- 
opment of  better  air  pollution  control  technology  without  the 
fear  of  prosecution  or  penalties  for  emissions  violations  expected 
during  the  debugging  of  innovative  technology.  This  report  has 
four  parts:  review  of  legislation  and  statutory  requirements; 
review  of  the  administration  of  these  sections  as  reported  by 
EPA  and  regulated  companies;  summary  and  observations  re- 
sulting from  these  reviews;  and,  presented  as  an  annex,  a  de- 
tailed case  study  of  one  Section  lll(j)  waiver  application.  The 
major  fmding  presented  is  that  the  current  administration  of 
these  sections  has  only  modestly  encouraged  the  industrial 
sector  to  develop  innovative  air  pollution  control  technology 
(no  Section  lll(j)  waivers  had  been  approved;  only  one 
113(d)(4)  had  been  approved).  However,  the  report  notes  future 
possibilities  for  significantly  greater  utilization  of  these  sections 
through  more  effective  administrative  procedures. 

NBS-GCR-ETIP  80-89.  Analysis  of  the  rationale  and  public  com- 
ment regarding  EPA's  proposed  regulation  on  regional  consist- 
ency, J.  Evans  and  W.  H.  Foskett  (NBS  contact:  Janet  Hock- 
man), 62  pages  (May  1980).  Order  from  NTIS  as  PB80- 
203730. 

Key  words:  air  pollution;  Clean  Air  Act;  Environmental 
Protection  Agency;  public  comment;  regulation;  rulemak- 
ing. 

This  report  focuses  on  the  proposed  regulation  for  regional 
consistency  in  administration  of  regulations  under  the  Clean  Air 
Act  of  1977.  The  origin  of  this  proposed  regulation  is  described. 
The  proposed  regulation  is  analyzed  into  logical  components 
which  structure  a  descriptive  analysis  of  its  specific  administra- 
tive provision  Public  comments  on  the  "advance  notice"  and 
subsequent  "notice  of  proposed  rulemaking"  are  also  reviewed 
and  analyzed  with  reference  to  the  administrative  components 
on  proposed  regulation.  Copies  of  the  public  comments  and 
other  pertinent  documents  are  appended. 

NBS-GCR-ETIP  80-90.  An  annotated  bibliography  of  literature 
on  market  mechanisms  and  economic  incentives  for  environmen- 
tal regulation,  S.  Watson  (NBS  contact:  Janet  Hockman),  32 
pages  (Apr.  1980).  Order  from  NTIS  as  PB80-205610. 


Key  words:  air  pollution;  economic  incentives;  emission 
offsets;  emission  reduction  trading;  market  mechanisms;  reg- 
ulation. 

This  bibliography  cites  and  annotates  literature  regarding 
market  mechanisms  and  economic  incentives  for  environmental 
regulation.  References  emphasize  air  pollution  and  stationary 
source  regulation.  Primary  attention  is  given  to  regulatory  tac- 
tics that  could  entail  internal  or  external  trading  in  emission 
reductions,  such  as  emission  offset  policy.  References  involving 
emission  fees  are  included  but  not  emphasized.  Scholarly  litera- 
ture as  well  as  government  reports  and  articles  from  other 
sources  are  included  in  the  bibliography. 

NBS-GCR-ETIP  80-91.  Innovation,  competition,  and  government 
policy  in  the  semiconductor  industry,  Charles  River  Associates 
Incorporated  (NBS  contact:  Janet  Hockman),  403  pages 
(Sept.  1980).  Order  from  NTIS  as  PB8 1-105009. 

Key  words:  competition;  Experimental  Technology  Incen- 
tives Program;  government  policy;  innovation;  semiconduc- 
tor industry;  technological  change. 

Federal  policy  with  respect  to  technological  change  is  cur- 
rently a  major  issue  due  to  the  relationship  of  technological 
change  to  international  competition,  inflation,  and  economic 
growth.  This  volume  presents  a  case  study  of  the  semiconductor 
industry  that  applies  a  framework  for  examining  the  impact  of 
federal  policy  on  innovation,  competition,  and  performance  in 
technology-based  industries. 

Analyzing  the  actual  and  potential  effects  of  government 
policy  requires  an  understanding  of  the  fundamental  forces  that 
shape  industry  behavior.  To  provide  this  understanding,  the 
study  presents  detailed  analyses  of  the  environment  and  technol- 
ogy of  the  semiconductor  industry,  of  innovative  behavior  by 
semiconductor  firms,  of  strategies  and  competitive  behavior,  and 
of  the  performance  of  industrial  firms  and  the  industry  as  a 
whole.  These  analyses  are  the  subject  of  Chapters  2,  3,  4,  and  5, 
respectively.  Chapter  1  presents  an  overview  of  the  effects  of 
government  policies  and  Chapter  6  analyzes  the  impact  of  pro- 
curement, R&D  funding,  antitrust,  trade,  tax,  and  manpower 
policies  on  the  semiconductor  industry. 

NBS-GCR-ETIP  80-92.  Innovation,  competition,  and  government 
policy:  A  framework  for  analysis,  Charles  River  Associates 
Incorporated  (NBS  contact:  Janet  Hockman),  168  pages 
(Sept.  1980).  Order  from  NTIS  as  PB80-226327. 

Key  words:  Experimental  Technology  Incentives  Program; 
framework;  methodology;  policy  experiments;  policy  prob- 
lems; technology-based  industries. 

This  study  has  the  following  objectives:  1)  to  develop  a  meth- 
odology that  policy  makers  can  use  to  gain  an  increased  under- 
standing of  the  relationships  between  federal  policies  and  the 
behavior  and  performance  of  firms  in  technology-based  indus- 
tries; 2)  to  test  and  refine  this  methodology;  3)  to  identify 
important  policy  problems;  and  4)  to  design  policy  experiments. 

Chapter  2  delineates  a  schemata  that  isolates  the  key  relation- 
ships that  determine  the  performance  of  firms  in  technology- 
based  industries.  It  identifies  and  explains  the  central  elements  of 
the  analysis  and  traces  important  interrelationships  among  them. 
Chapter  3  discusses  how  important  characteristics  of  the  firm 
and  the  way  it  allocates  its  resources  may  affect  its  innovative 
output.  Chapter  4  examines  how  the  firm's  innovative  output 
feeds  into  its  overall  competitive  behavior.  Chapter  5  builds  on 
Chapter  4  and  develops  an  empirical  methodology  for  determin- 
ing the  effects  of  the  environment  and  the  competitive  interac- 
tion among  strategic  groups  on  the  growth,  profitability,  and 
innovative  performance  of  individual  firms  and  of  an  industry  as 
a  whole.  Chapter  6  seeks  to  develop  a  comprehensive  frame- 
work which  policy  makers  can  use  to  trace  and  analyze  the 
effects  of  their  programs  and  actions  on  the  performance  of 
firms  in  technology-based  industries. 
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U.S.  Patent  4,184,127.  Frequency  stabilized  laser,  R.  B.  Green, 
R.  A.  Keller,  G.  G.  Luther,  P.  K.  Schenck,  and  J.  C.  Travis, 
•  6  pages  (Jan.  15,  1980). 

Key  words:  analytical  flame;  discharge  tube;  laser;  opto- 
galvanic  effect;  transition  frequency. 

An  apparatus  and  method  for  utilizing  the  opto-galvanic 
effect  to  perform  spectroscopic  or  analytic  investigations  of 
atomic  or  molecular  species.  A  sample  of  the  substance  to  be 
analyzed  is  vaporized  in  an  analytical  flame,  gas  discharge  tube, 
high  temperature  furnace  or  the  like,  and  the  vapor  is  irradiated 
with  chopped  or  pulsed  variable  wavelength  monochromatic 
light.  The  electrical  resistance  of  the  vapor  is  monitored  as  the 
frequency  of  the  radiation  is  tuned  through  one  or  more  elec- 
tronic transition  frequencies  of  the  substance.  The  resistance 
spectrum  resembles  the  optical  absorption  spectrum  of  the  spe- 
cies in  the  vapor.  The  optogalvanic  effect  may  also  be  used  to 
frequency  lock  a  laser  to  a  transition  frequency  of  a  substance  in 
a  gas  discharge  cell. 

U.S.  Patent  4,193,115.  Method  and  apparatus  for  implementation 
of  the  CM  AC  mapping  algorithm,  J.  S.  Albus,  12  pages  (Mar. 
11,  1980). 

Key  words:  adaptive  control  system;  intermediate  mapping 
variables. 

An  adaptive  control  system  is  disclosed  in  which  control 
functions  involving  many  input  variables  are  computed  by  refer- 
ring to  data  stored  in  a  memory.  Each  value  of  the  control 
functions  is  distributed  over  a  number  of  physical  memory  loca- 
tions, such  that  the  linear  sum  of  the  contents  of  these  physical 
locations  defines  the  value.  An  addressing  algorithm  is  used  in 
which  the  input  variables  are  mapped  into  a  set  of  intermediate 
mapping  variables.  Apparatus  for  accomplishing  the  intermedi- 
ate mapping  comprises  first  and  second  counters  which  are  used 
to  address  a  memory  in  which  the  intermediate  variables  are 
stored  in  a  predetermined  arrangement. 

U.S.  Patent  4,217,264.  Microporous  glassy  fillers  for  dental  resin 
composites,  C.  P.  Mabie  and  D.  L.  Menis,  23  pages  (Aug.  12, 
1980). 

Key  words:  dental  composite  resin  restorations;  finishabi- 
lity;  gelled  inorganic  "polymers";  microporous  filler;  system 
nontoxicity;  x-ray  opacification. 

A  microporous  filler  for  dental  composite  resin  restorations 
has  been  developed  which  gives  greatly  improved  finishability, 
system  nontoxicity  and  x-ray  opacification.  These  fillers  are 
prepared  from  frits  obtained  by  the  low  temperature  calcination 
of  gelled  inorganic  "polymers"  followed  by  a  pulsed  high-heat 
treatment. 

U.S.  Patent  4,224,279.  Reactive  gas  generator,  W.  Tsang,  J. 
Walker,  and  D.  Cornell,  6  pages  (Sept.  23,  1980). 

Key  words:  diffusion  cell;  organic  parent  compound;  pyro- 
lyzing  tube;  reactive  gas. 

A  dilute  mixture  of  a  large  organic  parent  compound  in  an 
inert  diluent  is  formed  using  a  specially  designed  diffusion  cell 
to  control  the  amount  of  parent  compound  that  is  taken  up  by 
the  diluent  gas.  The  dilute  mixture  flows  through  a  hot  pyrolyz- 
ing  tube  where  the  parent  compound  is  decomposed  solely  and 
totally  by  a  gas  phase  unimolecular  reaction  into  equimolar 
amounts  of  reactive  gas  and  a  stable  reaction  product.  The 
method  produces  an  internal  standard  for  determining  the  con- 
centration of  the  reactive  gas  since  the  stoichiometry  of  the 
reaction  requires  that  the  concentration  of  the  reactive  gas  be 
equal  to  the  concentration  of  the  other  reaction  product,  which 
can  be  easily  calibrated  by  standard  methods. 


U.S.  Patent  4,227,096.  Microwave  integrated  circuit  for  Joseph- 
son  voltage  standards,  L.  B.  Holdeman,  J.  Toots,  and  C.  C. 
Chang,  6  pages  (Oct.  7,  1980). 

Key  words:  Josephson  junctions;  microstrip;  microwave  in- 
tegrated circuit;  stripline  transmission  line. 

A  microwave  integrated  circuit,  comprised  of  one  or  more 
Josephson  junctions  and  short  sections  of  microstrip  or  stripline 
transmission  line,  is  fabricated  from  thin  layers  of  superconduct- 
ing metal  on  a  dielectric  substrate.  The  short  sections  of  trans- 
mission line  are  combined  to  form  the  elements  of  the  circuit, 
and  particularly,  two  microwave  resonators.  The  Josephson 
junctions  are  located  between  the  resonators,  and  the  impedance 
of  the  Josephson  junctions  forms  part  of  the  circuitry  that 
couples  the  two  resonators.  The  microwave  integrated  circuit 
has  an  application  in  Josephson  voltage  standards.  In  this  appH- 
cation,  the  device  is  asymmetrically  driven  at  a  selected  fre- 
quency (approximately  equal  to  the  resonance  frequency  of  the 
resonators),  and  a  D.C.  bias  is  applied  to  the  junction.  By 
observing  the  current-voltage  characteristic  of  the  junction,  a 
precise  voltage,  proportional  to  the  frequency  of  the  microwave 
drive  signal,  is  obtained. 

U.S.  Patent  4,233,107.  Ultra-black  coating  due  to  surface  mor- 
phology, C.  E.  Johnson,  Sr.,  6  pages  (Nov.  11,  1980). 

Key  words:  etchant  bath;  light  absorption;  microscopic 
pores;  nickel-phosphorus  alloy;  solar  collector;  surface  mor- 
phology; ultra-black  surface  coating. 

The  invention  provides  a  method  of  producing  an  ultra-black 
surface  coating,  having  an  extremely  high  light  absorption  ca- 
pacity, on  a  substrate,  such  as  a  metal,  ceramic,  glass,  or  plastic, 
the  blackness  being  associated  with  a  unique  surface  morphol- 
ogy consisting  of  a  dense  array  of  microscopic  pores  etched  into 
the  surface,  as  well  as  the  resulting  coated  substrate. 

The  method  involves  preparing  the  substrate  for  plating  with 
a  nickel-phosphorus  alloy,  as  by  cleaning  and/or  activating  it, 
immersing  the  thus-prepared  substrate  in  an  electroless  plating 
bath  containing  nickel  and  hypophosphite  ions  in  solution  until 
an  electroless  nickel-phosphorus  alloy  coating  has  been  deposit- 
ed on  the  substrate,  and  then  removing  the  substrate,  coated 
with  the  electroless  nickel-phosphorus  alloy,  from  the  plating 
bath  and  washing  and  drying  it. 

The  dried  substrate,  coated  with  the  electroless  nickel-phos- 
phorus alloy,  is  then  immersed  in  an  etchant  bath  consisting  of 
an  aqueous  solution  of  nitric  acid,  wherein  the  nitric  acid  con- 
centration ranges  from  a  1:5  ratio  with  distilled  or  de-ionized 
water  to  concentrated,  until  the  coated  surface  of  the  substrate 
develops  ultra-blackness,  the  blackness  being  associated  with  the 
surface  morphology  as  described  above. 

The  resulting  substrate,  covered  with  the  ultra-black  coating 
is  thereafter  washed  and  dried. 

The  ultra-black  surface,  which  has  a  spectral  reflectance  on 
the  order  of  about  from  0.5  to  1.0%  at  wavelengths  of  light  of 
about  from  320  to  2140  nanometers,  finds  use  as  a  solar  collec- 
tor in  the  field  of  solar  energy. 
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6.  TITLES  AND  ABSTRACTS  OF  PAPERS  PUBLISHED  IN  NON-NBS  MEDIA 


Reprints  from  the  journals  listed  in  this  section  may  often  be 
obtained  from  the  authors.  See  page  3  for  additional  informa- 
tion. 

19049.  Bloss,  R.  L.,  Thoughts  on  the  stability  of  strain  gages  and 
strain  gage  based  transducers  under  load,  Proc.  Tech.  Comm.  on 
Strain  Gages  in  Field  Test  Environments,  Silver  Spring.  MD, 
May  10.  1976.  P.  H.  Adams,  Ed.,  pp.  16-18  (Society  for 
Experimental  Stress  Analysis,  Westport,  CT,  1976). 

Key  words:  adhesive;  backing;  connection;  environment; 
gage  element;  leads;  load;  protective  coating;  resistance; 
sensitivity  change;  stability;  strain  gages;  structure;  trans- 
ducers; zero  shift. 

Although  information  exists  on  the  change  of  strain  gage  and 
transducer  response  with  time  during  storage  and  when  occa- 
sional load  cycles  are  imposed,  there  is  almost  no  published 
information  on  the  changes  that  occur  when  loads  are  sustained 
for  long  periods  of  time  (week  to  years).  This  paper  speculates 
on  factors  that  could  cause  various  changes  and  suggests  that  an 
effort  should  be  made  to  evaluate  some  of  these  factors. 

19050.  McMichael,  J.  M.,  Deutsch,  S.,  Magnetohydrodynamic 
pipe  flow  in  nonuniform,  axisymmetric  fields,  Phys.  Fluids  22, 
No.  11,  2087-2092  (Nov.  1979). 

Key  words:  fringing  fields;  magnetohydrodynamics,  MHD; 
nonuniform  fields;  pipe  flow. 

The  perturbation  of  Poiseuille  pipe  flow  by  nonuniform,  axi- 
symmetric magnetic  fields  with  weak  axial  gradients  is  treated 
theoretically  for  small  magnetic  Reynolds  numbers  and  finite 
Hartmann  and  Reynolds  numbers.  Numerical  examples  for  pipe 
flow  through  a  finite  length  magnet  solenoid  are  given.  The 
results  indicate  that  separated  flow  may  develop  in  the  fringing 
magnetic  fields  accompanied  by  appreciable  local  static  pressure 
gradients  and  high  local  current  densities. 

19051.  Wilson,  C.  B.,  Standardizing  computer  performance  meas- 
ures, Proc.  CMG  X  Int.  Conf.  on  Controlled  Resource  Manage- 
ment Through  Computer  Performance  Evaluation.  Dallas,  TX, 
Dec.  4-7,  1979,  pp.  67-72  (Computer  Measurement  Group, 
Inc.,  Bethesda,  MD,  Dec.  1979). 

Key  words:  ADP  installation  management;  ADP  installa- 
tion models;  computer  performance  evaluation;  computer 
performance  management;  computer  performance  measure- 
ment; standard  performance  measures. 

Almost  since  the  inception  of  performance  measurement,  the 
need  for  standard  performance  measures  has  been  indicated.  The 
underlying  cause  of  many  of  the  current  inadequacies  in  the 
computer  performance  area  can  be  attributed  to  a  lack  of  stand- 
ard performance  measures  and  reporting  formats.  The  Institute 
for  Computer  Sciences  and  Technology  of  the  National  Bureau 
of  Standards  has  recently  embarked  on  a  project  to  determine 
the  feasibility  of  developing  a  set  of  standard  performance  meas- 
ures, as  well  as  an  accompanying  standard  reporting  format. 
This  paper  discusses  the  reasons  behind  the  project  and  the 
methodology  which  is  being  employed  in  this  task. 

19052.  Paffenbarger,  G.  C,  Rupp,  N.  W.,  Dental  materials. 
Paper  in  Kirk-Othmer:  Encyclopedia  of  Chemical  Technology,  7, 
Third  Edition,  461-521  (John  Wiley  &  Sons,  Inc.,  New  York, 
NY,  1979). 

Key  words:  alloy,  base,  dental;  alloy,  gold,  dental;  amal- 
gam, dental;  cements,  dental;  dental  materials;  gypsums, 


dental;  impression  materials,  dental;  polymers,  dental;  re- 
fractories, dental;  specifications,  dental;  waxes,  dental. 

Dental  materials  encompass  organic,  metallic  and  ceramic 
components  and  combinations  of  these.  Many  of  these  have 
unique  therapeutic  or  prosthetic  applications  since  much  of 
dental  therapy  involves  the  replacement  of  hard  and  soft  tissues 
lost  through  disease. 

The  operative  restorations  and  prostheses  employ  amalgam, 
chromium-based  alloys,  precious  and  noble  metal  alloys,  special 
cements,  synthetic  polymers,  and  porcelain,  all  of  which  must 
serve  in  the  mouth  with  mechanical  efficiency,  freedom  from 
toxicity,  and  the  ability  to  withstand  the  corrosive  oral  environ- 
ment. Many  accessory  materials  are  needed  in  fabrication  of 
dental  appliances.  These  include  synthetic  polymers,  gums, 
waxes,  hydrocolloids,  elastomers,  gypsums  and  refractories. 

The  employment,  values  for  the  pertinent  physical  and  chemi- 
cal properties,  the  compositions  and  specifications  characterizing 
the  foregoing  materials  are  presented  and  documented  along 
with  adequate  sources  for  additional  information. 

The  total  value  of  dental  supplies  of  all  kinds  manufactured  in 
the  USA  was  estimated  at  $520  million  in  1976.  These  materials 
and  devices  will  be  used  by  about  106,000  practicing  dentists 
and  over  8,500  dental  laboratories  employing  almost  38,000 
technicians. 

19053.  Jones,  P.  E.,  Application  of  an  improved  volume  calibra- 
tion system  to  the  calibration  of  accountability  tanks,  (Proc. 
IAEA  Int.  Symp.  on  Nuclear  Materials  Safeguards,  Vienna, 
Austria,  Oct.  2-6,  1978),  Paper  in  Nuclear  Safeguards  Technol- 
ogy 1978,  II,  653-659  (International  Atomic  Energy  Agency, 
Vienna,  Austria,  1979). 

Key  words:  accountability  tanks;  differential  pressure  gage; 
nuclear  materials  processing;  nuclear  safeguards;  volume 
calibration;  volumetric  test  measures. 

This  paper  describes  a  very  significantly  improved  system  for 
the  volume  calibration  of  nuclear  materials  accountability  tanks. 
The  system  involves  the  transfer  of  the  current  technology  of 
liquid  volume  measurement  and  differential  pressure  measure- 
ment to  the  field,  enabling  an  improvement  of  tank  volume 
calibration  by  one  to  two  orders  of  magnitude,  and  a  consequent 
improvement  in  process  solution  volume  measurement,  leading 
to  significantly  improved  accountability  of  nuclear  materials  for 
nuclear  safeguards  purposes.  The  system  has  been  used  in  a  very 
successful  calibration  of  an  input  accountability  tank  at  the 
Savannah  River  Plant  operated  for  the  US  Department  of 
Energy. 

19054.  Sullivan,  D.  B.,  Vorreiter,  J.  W.,  Space  applications  of 
superconductivity.  Cryogenics,  pp.  627-631  (Nov,  1979). 

Key  words:  aerospace;  digital;  electronics;  gravitational  ex- 
periments; high-Q  cavities;  interference;  Josephson  effect; 
magnets;  superconductivity. 

This  is  the  first  of  a  seven  part  series  on  the  potential  applica- 
tions of  superconductivity  in  space.  The  series  considers  six 
classes  of  superconducting  instrumentation  for  space  applica- 
tions; high  field  magnets,  low  frequency  sensors,  digital  elec- 
tronics, microwave  and  infrared  detectors,  instruments  for 
gravitational  studies,  and  high-Q  cavities.  This  introductory  arti- 
cle provides  background  information  for  the  study  and  briefly 
summarizes  the  contents  of  the  articles  which  follow.  This  series 
is  derived  from  a  study  supported  by  NASA  and,  as  such, 
contains  some  speculation  about  ultimate  instrument  perform- 
ance levels  and  future  space  missions. 
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19055.  Wineland,  D.  J.,  Itano,  W.  M.,  Laser  cooling  of  atoms, 

Phys.  Rev.  A  20,  No.  4,  1521-1540  (Oct.  1979). 

Key  words:  anti-Stokes  Raman  scattering;  atomic  physics; 
laser  scattering;  laser  spectroscopy;  Mossbauer  effect;  opti- 
cal pumping;  radiation  pressure;  radiative  cooling;  Raman 
scattering;  spectroscopy. 

Various  aspects  of  the  laser  cooling  of  atoms  are  investigated 
theoretically.  More  generally,  the  authors  investigate  a  process 
through  which  the  kinetic  energy  of  a  collection  of  resonant 
absorbers  can  be  reduced  by  irradiating  these  absorbers  with 
near-resonant  electromagnetic  radiation.  The  process  is  de- 
scribed here  as  anti-Stokes  spontaneous  Raman  scattering.  Cool- 
ing mechanisms,  rates,  and  limits  are  discussed  for  both  free  and 
bound  atoms. 

19056.  Hamilton,  C.  A.,  Lloyd,  F.  L.,  Peterson,  R.  L.,  Andrews, 
J.  R.,  A  superconducting  sampler  for  Josephson  logic  circuits, 

Appl.  Phys.  Lett.  35,  No.  9,  718-719  (Nov.  1,  1979).' 

Key  words:  amplitude  comparator;  Josephson  junction;  ri- 
setime;  sampler;  transition  duration. 

A  method  is  described  for  automating  a  technique  which  is 
used  to  sample  transition  duration  (rise  time)  in  superconducting 
logic  circuits.  The  method  is  based  on  measuring  the  time  at 
which  a  biased  Josephson  junction  switches  under  the  influence 
of  an  applied  signal.  The  system  transition  duration  is  limited 
primarily  by  time  jitter  which  is  estimated  to  be  7  ps.  Transition 
durations  of  as  little  as  9  ps  have  been  observed. 

19057.  Harris,  R.  E.,  Hamilton,  C.  A.,  Lloyd,  F.  L.,  Multiple- 
quantum  interference  superconducting  analog-to-digital,  Appl. 
Phys.  Lett.  35,  No.  9,  720-721  (Nov.  1,  1979). 

Key  words:  a/d  converter;  cryogenic  electronics;  digital 
instrument;  high  speed  instruments;  Josephson  effect;  super- 
conducting electronics. 

Multiple-quantum  interference  in  a  superconducting  interfero- 
meter is  used  for  analog-to-digital  conversion.  The  simple  fully 
parallel  four-bit  converter  which  is  described  is  the  first  known 
use  of  this  effect  in  a  digital  circuit.  Sampling  rates  of  2  X  10^ 
per  second  were  achieved,  and  much  higher  rates  appear  possi- 
ble. 

19058.  Mangum,  B.  W.,  Thornton,  D.  D.,  Determination  of  the 
triple-point  temperature  of  gallium,  Metrologia  15,  No.  4,  201- 
215  (1979). 

Key  words:  defining  temperature  fixed  point;  gallium;  gal- 
lium melting-point  temperature;  gallium  triple-point  tem- 
perature; secondary  temperature  fixed  point;  thermometry. 

We  have  determined  the  triple-point  temperature  of  high- 
purity  gallium  to  be  29.77406  °C  using  three  standard  platinum 
resistance  thermometers  (SPRTs)  calibrated  on  the  IPTS-68  and 
using  samples  of  gallium  from  three  commercial  sources.  All 
data  obtained  on  the  highest  purity  sample  have  a  standard 
deviation  of  ±  0.0001 1  °C.  The  overall  systematic  uncertainty  is 
estimated  to  be  *°a  m  °C.  The  day-to-day  irreproducibility 
of  a  single  melt  of  each  gallium  cell  was  found  to  be  <  ±15/1 
°C,  while  over  a  period  of  7  months  the  irreproducibility  among 
melts  of  each  gallium  cell  was  <  ±  0.00011  °C.  These  limits  on 
the  reproducibility  appear  to  be  largely  instrumental  since  every 
time  an  SPRT  was  left  in  a  gallium  cell  for  several  days  there 
was  no  change  in  the  indicated  temperature  of  the  triple-point 
to  within  the  instrumental  resolution  of  ±1.5  °C.  The  pres- 
sure dependence  was  measured  and  determined  to  be  dT/ 
dP  =  -2.01 1  ±  0.001  m  °C/atm. 

19059.  Mamrak,  S.  A.,  Abrams,  M.  D.,  A  taxonomy  for  valid  test 
workload  generation,  Comput.  Mag.  12,  No.  12,  60-65  (Dec. 
1979). 


Key  words:  benchmark;  evaluation  environments;  statistical 
pattern  recognition;  test  environments;  test  workload  gen- 
eration. 

The  valid  generation  and  use  of  a  benchmark  that  adequately 
represents  a  real  system  workload  as  required  for  various  com- 
puter performance  evaluation  studies  is  affected  by  the  particu- 
lar evaluation  environment  in  which  the  benchmark  is  to  be 
used.  A  taxonomy  of  test  environments  is  presented  in  this 
paper,  along  with  a  specification  of  which  test  workload  genera- 
tion methods  are  valid  in  each  evaluation  context.  The  primary 
impact  of  the  taxonomy  is  the  clear  identification  of  the  relative- 
ly small  number  of  evaluation  environments  in  which  valid 
workload  generation  methodologies  have  been  developed.  The 
transfer  of  a  valid  methodology  to  a  new  environment  is  shown 
to  often  invalidate  that  methodology.  A  methodology  based  on 
statistical  pattern  recognition  techniques  is  proposed  as  the  best 
candidate  for  a  general  solution  to  the  workload  characteriza- 
tion problem  in  most  evaluation  environments. 

19060.  Lyon,  G.,  A  criterion  for  packing  hash  tables,  Proc.  1979 
Conf.  on  Information  Sciences  and  Systems,  Baltimore,  MD, 
Mar.  28-30.  1979,  pp.  262-265  (The  Johns  Hopkins  University, 
Baltimore,  MD,  May  1979). 

Key  words:  buckets;  hashing;  open  addressing;  worst  case 
retrievals. 

One  can  minimize  worst  case  searches  for  "open  addressing" 
hashing  while  perturbing  average  retrieval  only  slightly.  Apply- 
ing this  observation  to  tables  with  buckets  provides  excellent 
search  performances.  Once  bucket  size  equals  four  or  more 
records,  even  worst  cases — occurring  perhaps  for  a  fifth  of  the 
items — should  not  require  more  than  two  table  probes. 

19061.  Chwirut,  D.  J.,  A  simple  technique  for  visualizing  trans- 
mitted or  reflected  sound  Helds,  Mater.  Eval.  37,  No.  13,  29-32 
(Dec.  1979). 

Key  words:  analog  recording;  C-scan;  instrumentation; 
sound  field;  ultrasonics. 

A  simple  apparatus  for  recording  transmitted  or  reflected 
ultrasonic  fields,  in  longitudinal  or  transverse  section,  is  de- 
scribed. The  equipment  required,  in  addition  to  the  flaw  detec- 
tor and  immersion  lab  scanner,  consists  only  of  two  position 
sensors  with  power  supplies  and  an  analog  dc  X-Y  plotter.  This 
system  has  been  used  at  the  National  Bureau  of  Standards 
(NBS)  for  ultrasonic  transducer  characterization,  material  evalu- 
ation, and  defect  detection.  Examples  of  usage  and  output  are 
presented. 

19062.  Antonucci,  J.  M.,  Grams,  C.  L.,  Termini,  D.  J.,  New 
initiator  systems  for  dental  resins  based  on  ascorbic  acid,  / 

Dent.  Res.  58,  No.  9,  1887-1899  (Sept.  1979). 

Key  words:  accelerators;  ambient  polymerization;  ascorbic 
acid;  dental  monomers;  initiator  systems;  organic  peroxides; 
redox  reactions;  stability;  transition  metals. 

Several  promising  initiator  systems  for  the  ambient  polymer- 
ization of  dental  monomers  were  developed  utilizing  the  oxida- 
tion-reduction reactions  of  certain  organic  peroxides  and  certain 
transition  metal  compounds  with  L(-l-)  ascorbic  acid  and  its 
derivatives. 

19063.  Miiller,  A.  P.,  Cezairliyan,  A.,  Radiance  temperature  (at 
653  nm)  of  palladium  at  its  melting  point,  High  Temp.  Sci.  11, 
41-47  (1979). 

Key  words:  dynamic  measurements;  high  temperature; 
melting;  normal  spectral  emittance;  palladium;  radiance 
temperature. 

The  radiance  temperature  (at  653  nm)  of  palladium  at  its 
melting  point  was  measured  using  a  subsecond-duration  pulse- 


166 


heating  technique.  Specimens  in  the  form  of  strips  with  initially 
different  surface  roughnesses  were  used.  The  results  do  not 
indicate  any  dependence  of  radiance  temperature  (at  the  melting 
point)  on  initial  surface  or  system  operational  conditions.  The 
average  radiance  temperature  (at  653  nm)  at  the  melting  point 
for  12  specimens  is  1688  K  on  IPTS-68,  with  a  standard  devi- 
ation of  0.5  K  and  a  maximum  absolute  deviation  of  0.9  K.  The 
total  error  in  the  radiance  temperature  is  estimated  to  be  not 
more  than  ±  5  K. 

19064.  Vorburger,  T.  V.,  Teague,  E.  C,  Scire,  F.  E.,  Rosberry, 
F.  W.,  Measurements  of  stylus  radii,  (Proc.  Int.  Conf  on 
Metrology  and  Properties  of  Engineering  Surfaces,  Leicester, 
England,  Apr.  18-20,  1979),  Wear  51,  39-49  (1979). 

Key  words:  metrology;  profilometer;  razor  blade;  SEM; 
stylus;  surface;  surface  roughness;  surface  texture. 

In  stylus  measurements  of  surface  texture  the  measured  results 
for  roughness  depend  on  the  stylus  radius.  Therefore  it  is  impor- 
tant to  determine  the  stylus  radius.  Since  stylus  tips  are  not 
perfectly  spherical,  the  local  radius  of  curvature  varies  signifi- 
cantly over  the  surface  which  makes  the  determination  of  an 
effective  radius  difficult.  Both  the  techniques  used  to  generate 
stylus  profiles  and  the  subsequent  algorithms  used  to  derive  an 
effective  radius  are  discussed.  Comparisons  are  made  between 
three  techniques:  sharp-edge  traces,  optical  microscopy  and 
scanning  electron  microscopy.  Several  algorithms,  including 
that  prescribed  by  the  American  National  Standard  ANSI  B46- 
1,  are  discussed.  It  is  concluded  that  the  radius  scale  method  is 
accurate,  unambiguous  and  easy  to  use  for  routing  meas- 
urements in  the  laboratory. 

19065.  Schoenwetter,  H.  K.,  NBS  provides  voltage  calibration 
service  in  0.1 — 10-Hz  range  using  ac  voltmeter/calibrator, 

IEEE  Trans.  Instrum.  Meas.  28,  No.  4,  327-331  (Dec.  1979). 

Key  words:  ac-dc  difference;  ac-dc  transfer;  ac  voltage 
calibration;  ac  voltage  calibrator;  ac  voltage  measurements; 
rms  voltmeter;  thermal  voltage  converter. 

Prompted  by  the  need  to  support  vibration  and  pressure 
measurements  at  frequencies  down  to  0.5  Hz  (with  expected 
future  needs  to  0.1  Hz),  NBS  now  offers  a  calibration  service 
for  voltage  standards  and  rms  voltmeters  in  the  range  of  0.1 — 10 
Hz.  The  means  for  the  service  is  an  "ac  Voltmeter/Calibrator," 
an  NBS-developed  instrument  containing  an  rms  digital  volt- 
meter and  ac  and  dc  voltage  calibrators.  The  methods  used  to 
calibrate  the  ac  voltage  calibrator  are  discussed;  also,  applica- 
tion of  the  ac  Voltmeter/Calibrator  to  the  calibration  of  custom- 
ers' voltage  and  voltmeter  standards  is  described.  Finally,  a 
multifrequency  voltage  reference  source  with  frequency-inde- 
pendent amplitude  is  proposed  as  a  more  suitable  transfer  stand- 
ard than  thermal  voltage  converters  (TVC's)  for  the  0.1  —  10-Hz 
range. 

19066.  So,  E.,  Shields,  J.  Q.,  Losses  in  electrode  surface  films  in 
gas  dielectric  capacitors,  IEEE  Trans.  Instrum.  Meas.  28,  No. 
4,  279-284  (Dec.  1979). 

Key  words:  capacitor;  dielectric  film;  dissipation  factor; 
electrode  surface;  loss  angle;  phase  angle;  power  factor: 
surface  loss. 

The  surface  characteristic  of  a  number  of  electrode  materials 
including  stainless  steel,  brass,  brass  with  various  plated  sur- 
faces, aluminum,  and  anodized  aluminum  has  been  examined 
over  a  wide  range  of  humidity.  The  measurements  of  surface 
characteristic,  expressed  in  microradian  millimeters,  have  an  es- 
timated uncertainty  of  0.01  )Lirad-mm. 

19067.  Ruegg,  R.,  Calculating  the  solar  dollar  gains:  Ins  and  outs 
of  life  cycle  costing,  Sol.  Eng.  Mag.,  pp.  11-14  (July  1979). 

Key  words:  energy  conservation;  federal  buildings;  life- 
cycle  costing;  solar  energy. 


This  article  provides  an  overview  of  life-cycle  costing  and 
describes  briefly  how  the  federal  government  is  applying  the 
technique  to  different  kinds  of  investment  decisions  in  its  pro- 
grams to  conserve  non-renewable  energy  and  to  demonstrate 
the  use  of  solar  energy  in  federal  buildings. 

19068.  Munro,  R.  G.,  Block,  S.,  Piermarini,  G.  J.,  Correlation  of 
the  glass  transition  and  the  pressure  dependence  of  viscosity  in 
liquids,  /  Appl.  Phys.  50,  No.  11,  6779-6783  (Nov.  1979). 

Key  words:  correlation  model;  glass  transition;  pressure; 
ruby  Ri  linewidth;  viscosity. 

The  determination  of  the  glass-transition  pressure  by  the  ruby 
R\  line-broadening  method  is  quantitatively  confirmed  to  within 
10%  by  an  independent  method.  The  procedure  utilizes  a  model 
which  describes  the  pressure  dependence  of  the  viscosity  and 
contains  the  glass-transition  pressure  as  a  parameter.  The  two 
methods  are  compared  for  three  liquids,  n-butyl  chloride,  4:1 
methanol-ethanol,  and  isopropyl  alcohol.  Data  from  earlier 
works  are  used  for  4:1  methanol-ethanol  and  isopropyl  alcohol. 
The  viscosity  of  «-butyl  chloride  at  room  temperature  is  meas- 
ured as  a  function  of  pressure  to  36  kbars  in  a  diamond-anvil 
falling-sphere  viscometer,  and  the  glass-transition  pressure  is 
determined  by  a  separate  measurement  using  the  ruby  R\  line- 
broadening  method. 

19069.  Roberts,  J.  R.,  Knystautas,  E.  J.,  Sugar,  J.,  One-electron 
spectrum  of  Xe  viii,  /  Opt.  Soc.  Am.  Lett.  69,  No.  11,  1620- 
1622  (Nov.  1979). 

Key  words:  Ag  I;  energy  levels;  isoelectric  sequence;  VUV 
spectra;  wavelengths;  xenon. 

The  spectrum  of  Xe  VIII  has  been  observed  in  a  theta-pinch 
discharge.  New  line  identifications  were  made  that  determine 
the  energies  of  the  65,  75,  bp,  and  5/  terms  relative  to  the  55 
ground  state  and  confirm  the  previously  known  5p  and  5c? 
terms.  An  independent  system  of  levels  derived  from  the  ob- 
served 4/-«g  (n  =  5,6)  transitions  was  found.  Its  position  relative 
to  the  ground  state  is  obtained  from  a  predicted  value  for  the  5g 
effective  quantum  number  n*.  From  the  ns  series  (n  =  5-7)  a 
value  for  the  ionization  energy  of  105.91  ±  0.05  eV  was  de- 
rived. 

19070.  Guildner,  L.  A.,  Burns,  G.  W.,  Accurate  thermocouple 
thermometry,  (Proc.  6th  European  Thermophysical  Properties 
Conf,  Dubrovnik,  Yugoslavia,  June  26-30,  1978),  High 
Temp.— High  Pressures  11,  173-192  (1979). 

Key  words:  high  temperature  thermocouples;  recommended 
thermocouples;  temperature  measurement;  thermocouple  in- 
sulators; thermocouple  lead  tempering;  thermocouple  mate- 
rials; thermocouples;  thermocouple  thermometry. 

To  obtain  high  accuracy  by  thermocouple  thermometry,  a 
combination  of  factors  must  be  satisfied:  a  choice  of  thermocou- 
ple consistent  with  the  chemical  and  physical  conditions  of  the 
experiment;  its  annealing,  verification  of  homogeneity  and  subse- 
quent calibration;  the  selection  of  insulators  and  sheaths;  and  an 
installation  to  achieve  adequate  tempering  and  sensing  of  the 
desired  temperature.  Thermocouples  that  have  been  standard- 
ized are  reviewed  along  with  research  and  development  work 
on  W-3%Re/W-25%Re,  Nicrosil/Nisil  and  Pt-Rh  combinations 
that  have  given  improved  high-temperature  measurements. 
Thermocouples  for  high  accuracy  and  stability  are  recommend- 
ed for  a  given  temperature  range  and  conditions  of  experiment, 
with  their  sensitivities,  stability,  and  compatible  choices  of  insu- 
lators and  sheaths. 

19071.  Moldover,  M.  R.,  Waxman,  M.,  Greenspan,  M.,  Spherical 
acoustic  resonators  for  temperature  and  thermophysical  proper- 
ty measurements,  (Proc.  6th  European  Thermophysical  Prop- 
erties Conf.,  Dubrovnik,  Yugoslavia,  June  26-30,  1978),  High 
Temp.— High  Pressures  11,  75-86  (1979). 
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Key  words:  acoustic  radial  resonances;  acoustic  velocity  of 
sound;  dilute  gases;  low-frequencies;  spherical  cavity;  ther- 
mophysical  properties. 

A  theoretical  and  experimental  study  is  reported  of  the  advan- 
tages and  limitations  of  using  the  acoustic  radial  resonances  in  a 
spherical  cavity  to  obtain  thermophysical  property  data  in  dilute 
gases.  The  velocity  of  sound  in  dilute  gases  (0.1-0.5  MPa)  is 
now  measured  with  an  accuracy  of  0.02%  and  a  precision  of 
0.001%,  and  a  significant  increase  in  accuracy  is  anticipated. 
The  measurements  are  at  sufficiently  low  frequencies  (3-15  kHz) 
to  be  of  value  in  determining  thermophysical  properties  in  many 
polyatomic  gases. 

19072.  Brauer,  G.  M.,  Dulik,  D.  M.,  Antonucci,  J.  M.,  Termini, 
D.  J.,  Argentar,  H.,  New  amine  accelerators  for  composite 
restorative  resins,  /  Dent.  Res.  58,  No.  10,  1994-2000  (Oct. 
1979). 

Key   words:   amine   accelerators;   composite  restorative 
resins;  dimethylaminoglutethimide;  dimethylaminophenylacetic 
acid  and  esters;  properties  of  composites;  tertiary  aromatic 
amines. 

A  number  of  newly  synthesized  tertiary  aromatic  amines  were 
compared  with  commonly  used  accelerators  in  the  benzoyl  per- 
oxide initiated  room  temperature  polymerization  of  composite 
restorative  resins.  The  order  of  reactivity  of  the  more  desirable 
amines  based  on  the  cure  times  of  the  composite  is  p- 
dimethylaminophenylacetic  acid  (DMAPAA)  >  N,N-dimethyl- 
iyw-xylidine  (DMSX)  >  N,N-dimethyl-p-toluidine  (DMPT), 
N,N-dimethylaminoglutethimide  (DMAG)  >  methyl  ester  of  p- 
dimethylaminophenylacetic  acid  (MDMPAA)  >  N,N-dihydrox- 
yethyl-/)-toluidine  (DHEPT).  The  overall  characteristics  of  the 
composites  (hardening  time,  strength  and  color  stability)  con- 
taining DMAPAA,  MDMAPAA  and  DMAG  compared  favor- 
ably to  resins  cured  with  commonly  used  tertiary  amines  or  the 
other  accelerators  evaluated.  Maximum  compressive  and  tensile 
strength  for  the  composites  are  obtained  only  over  a  narrow 
concentration  range  of  accelerator  used. 

19073.  Ruegg,  R.,  The  grand  scheme/An  economist's  view  of 
energy  conservation,  Proc.  Conf.  Conservation:  Energy  Manage- 
ment by  Design,  El  Paso,  TX,  Mar.  1979,  pp.  1-19  (Department 
of  Energy,  Washington,  DC,  1979). 

Key  words:  building  economics;  economic  analysis;  energy 
conservation;  windows. 

This  paper  gives  an  overview  of  the  role  of  economics  in 
planning  and  implementing  energy  conservation.  It  explains  how 
the  economist  seeks  to  find  the  economically  efficient  balance 
among  the  alternatives  to  nonrenewable  energy  use.  It  discusses 
the  use  of  economic  analysis  to  solve  problems  of  importance  to 
designers,  engineers,  builders,  manufacturers,  public  utilities, 
government  policy  makers,  and  consumers.  A  brief  case  study 
of  the  life-cycle  cost  performance  of  alternative  window  sys- 
tems is  presented  to  show  how  economic  analysis  can  guide 
decisions  of  mutual  concern  to  different  members  of  the  build- 
ing community. 

19074.  Polturak,  E.,  Rosenbaum,  R.,  Soulen,  R.  J.,  Jr.,  Anoma- 
lous cooling  power  of  dilution  refrigerators  and  the  heat  of 
transport  of  He '-He''  solutions,  Cryogenics  19,  No.  12,  715-724 
(Dec,  1979). 

Key  words:  cooling  power;  dilution  refrigerator;  liquid  He'; 
refrigeration;  thermometry. 

The  experimental  cooling  power  of  a  dilution  refrigerator 
employing  two  mixing  chambers  was  found  to  exceed  the  theo- 
retical cooling  power  by  as  much  as  50%:  with  a  single  mixing 
chamber  the  experimental  cooling  power  exceeded  the  theoreti- 
cal value  by  15%.  This  excess  cooling  power  is  explained  by 
assuming  that  the  He'  flow  is  partially  diffusive.  Information 


concerning  the  thermal  diffusion  ratio  kr  and  the  He'  relaxation 
time  in  a  He^-He''  solution  is  extracted  from  the  data. 

19075.  Souders,  T.  M.,  Flach,  D.  R.,  An  automated  test  set  for 
high  resolution  analog-to-digital  and  digital-to-analog  convert- 
ers, IEEE  Trans.  Instrum.  Meas.  28,  No.  4,  239-244  (Dec. 
1979). 

Key  words:  analog-to-digital  converter  testing;  automatic; 
digital-to-analog  converter  testing;  gain;  high  resolution;  lin- 
earity; noise;  offset;  static  test  set. 

An  automated  test  set  is  described  for  characterizing  the  static 
performance  of  high  resolution  ADC's  and  DAC's.  Measured 
parameters  include  gain,  offset,  hnearity,  and  equivalent  ADC 
input  noise  with  uncertainties  of  2-4  ppm.  Measurements  to  full 
accuracy  can  be  made  at  a  rate  up  to  40/s.  A  20-bit  DAC  serves 
as  a  comparison  standard. 

19076.  Sockut,  G.  H.,  Goldberg,  R.  P.,  Database  reorganiza- 
tion— Principles  and  practice,  ACM  Comput.  Surv.  11,  No.  4, 
371-395  (Dec.  1979). 

Key  words:  data  base;  database  management;  file  mainte- 
nance; reformatting;  reorganization;  restructuring. 

Database  reorganization  can  be  defined  as  changing  some 
aspect  of  the  way  in  which  a  database  is  arranged  logically  and/ 
or  physically.  An  example  is  changing  from  a  one-to-one  to  a 
one-to-many  relationship.  Reorganization  is  a  necessary  function 
in  a  database  system.  This  paper  introduces  the  basic  concepts 
of  reorganization,  including  why  it  is  performed.  Many  types  of 
reorganization  are  described  and  classified  into  logical/physical 
levels.  Then  pragmatic  issues  such  as  reorganization  strategies,  a 
survey  of  several  commercial  reorganization  facilities,  case  stud- 
ies, and  database  administration  considerations  are  covered.  Fi- 
nally, several  research  efforts  are  surveyed. 

19077.  Clifton,  J.  R.,  Mathey,  R.  G.,  Anderson,  E.  D.,  Creep  of 
coated  reinforcing  bars  in  concrete,  ASCE  J.  Struct.  Div.  105, 
No.  STIO,  1935-1947  (Oct.  1979). 

Key  words:  concrete  (reinforced);  creep  tests;  evaluation; 
organic  coating;  puUout  tests;  reinforcing  steels;  structural 
engineering. 

The  creep  properties  of  organic  coated  and  uncoated  No.  6 
deformed  steel  reinforcing  bars,  embedded  in  concrete  prisms, 
were  determined  for  corresponding  tensile  stresses  in  the  bars  at 
the  loaded  ends  of  15,000  psi  (103  MN/m^  and  30,000  psi  (206 
MN/m^.  Slip  of  the  bars  in  the  concrete  under  static  loading 
was  measured  at  both  the  free  and  loaded  ends  of  the  specimens 
at  periodic  intervals  for  two  years.  Twenty-four  reinforcing  bars 
were  included  in  the  tests,  they  consisted  of  18  bars  coated  (in 
duplicates)  with  9  different  epoxy  materials;  2  bars  coated  with 
a  poly(vinyl  chloride)  material;  and  4  uncoated  reinforcifig  bars. 

Reinforcing  bars  coated  with  six  of  the  epoxy  materials  devel- 
oped slip-time  relationships  (creep)  after  two  years  of  testing 
that  were  nearly  the  same  as  those  for  the  uncoated  bars.  The 
remaining  epoxy  coated  bars  exhibited  higher  rates  of  slip  in  the 
concrete  and  were  judged  to  have  poor  creep  properties.  The 
excessive  rates  of  slip  of  the  poly(vinyl  chloride)  coated  bars  in 
the  concrete  should  preclude  their  substitution  for  uncoated 
reinforcing  bars  in  concrete. 

The  relative  performance  of  some  coated  reinforcing  bars  in 
the  creep  study  were  different  than  those  obtained  in  earlier 
pullout  tests.  Therefore,  from  the  data  obtained  in  this  study,  it 
appears  that  the  long-term  structural  performance  of  organic 
coated  reinforcing  bars  in  concrete  cannot  be  estimated  solely 
on  the  basis  of  their  bond  strength  determined  from  pullout 
tests. 

19078.  Pierce,  D.  T.,  Wang,  G.  C,  Celotta,  R.  J.,  Face  depend- 
ence of  the  spin  polarization  of  photoelectrons  from  NEA  GaAs 
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(100)  and  (110),  Appl.  Phys.  Lett.  35,  No.  3,  220-222  (Aug.  1, 
1979). 

Key  words:  depolarization;  polarized  electron  source;  po- 
larized photoemission  GaAs;  spin-exchange  scattering;  spin 
polarization. 

We  present  measurements  of  the  spin  polarization  P  of  pho- 
toelectrons  from  negative  electron  affinity  (NEA)  GaAs(lOO) 
and  find  P  =  43%  at  a  photon  energy  of  1.57  eV.  This  contrasts 
with  a  maximum  P=2\%  measured  by  Erbudak  and  Reihl  for 
NEA  GaAs(llO),  which  led  them  to  conclude  that  NEA  and 
high  P  exclude  each  other.  This  difference  in  P  is  important  for 
sources  of  polarized  electrons  employing  photoemission  from 
GaAs.  We  suggest  that  the  origin  of  this  difference  may  be 
connected  with  differences  in  the  photoelectron  emission  proc- 
ess at  the  two  faces,  as  calculated  by  Burt  and  Inkson. 

19079.  Pommersheim,  J.  M.,  Clifton,  J.  R.,  Mathematical  model- 
ing of  tricalcium  silicate  hydration,  Cem.  Concr.  Res.  9,  765- 
770  (1979). 

Key  words:  cement;  hydration;  mathematical  modeling;  tri- 
calcium silicate. 

Based  on  conceptual  models  for  the  stages  in  the  hydration  of 
tricalcium  silicate,  a  mathematical  model  was  developed.  The 
separate  resistances  in  the  mathematical  model  correspond  to 
the  phenomenological  stages  of  the  conceptual  model.  Compari- 
son of  model  output  with  available  hydration  data  gave  a  rea- 
sonable fit  between  the  model  and  the  data. 

19080.  Furukawa,  G.  T.,  Realization  of  triple  point  of  argon  in  a 
transportable  sample  cell,  12th  Session  Comite  Consultatif  de 
Thermometrie  Meeting,  Sevres,  France,  May  9-10,  1978,  Annexe 
T  13,  pp.  T100-T102  (Bureau  International  des  Poids  et  Me- 
sures,  Pavilion  de  Breteuil,  F-92310,  Sevres,  France,  1979). 

Key  words:  argon  triple  point;  fixed  point;  transportable 
fixed  point. 

An  argon  sample  of  stated  purity  of  99.9999  percent  was 
sealed  in  a  miniature  pressure  cell  and  the  triple  point  was 
investigated  by  meltingpoint  measurements.  The  triple  point  of 
argon  was  found  to  be  83.80  038  K.  The  results  of  the  meas- 
urements show  that  the  exchange  of  miniature  pressure  cells  of 
argon  should  permit  the  definition  of  the  argon  triple-point 
temperature  to  within  0.1  mK  or  smaller. 

19081.  Furukawa,  G.  T.,  Riddle,  J.  L.,  Comparison  of  freezing 
temperatures  of  the  National  Bureau  of  Standards  SRM-740 
zinc  standards,  12th  Session  Comite  Consultatif  de  Thermome- 
trie Meeting,  Sevres,  France,  May  9-10,  1978,  Annexe  T  23,  pp. 
T133-T135  (Bureau  International  des  Poids  et  Mesures,  Pavil- 
ion de  Breteuil,  F-92310,  Sevres,  France,  1979). 

Key  words:  fixed  point;  freezing  point;  zinc  point. 

Freezing-point  cells  prepared  with  National  Bureau  of  Stand- 
ards SRM-740  zinc  standards  of  99.9999  percent  nominal  purity 
were  intercompared.  The  results  show  that  the  freezing  points 
agree  within  about  0. 1  mK. 

19082.  Larzilliere,  M.,  Jacox,  M.  E.,  Infrared  and  ultraviolet 
absorption  spectra  of  PO  and  HPO  isolated  in  an  argon  matrix, 

J.  Mol.  Spectrosc.  79,  132-150  (1980). 

Key  words:  discharge  sampling;  HPO;  infrared  spectrum; 
matrix  isolation;  PO;  PO2;  (PO)2;  ultraviolet  spectrum; 
vacuum  ultraviolet  photolysis. 

Upon  vacuum  ultraviolet  photolysis  of  Ar:PH3:N20  deposits 
at  14  K,  PO  is  formed  in  sufficient  concentration  for  observa- 
tion of  its  vibrational  fundamental  absorption  and  of  bands  asso- 
ciated with  three  of  its  electronic  transitions,  and  HPO  is 
formed  in  sufficient  concentration  for  the  identification  of  both 
of  its  ground-state  stretching  fundamental  absorptions.  The  in- 


frared identifications  are  supported  by  studies  of  the  products  of 
the  codeposition  at  14  K  of  an  Ar:PH3  sample  with  an  Ar:02 
sample  that  had  been  passed  through  a  microwave  discharge. 
The  matrix  observations  support  the  assignment  of  the  B  ^'—X 
^  band  system  of  PO  as  a  valence  transition.  Detailed  isotopic 
substitution  studies  have  confirmed  the  assignment  of  the  PH 
stretching  fundamental  of  ground-state  HPO  near  2100  cm"', 
implying  a  relatively  weak  and  long  PH  bond.  A  four-constant 
valence  force  potential  has  been  derived  for  HPO.  Tentative 
infrared  indentifications  of  PO  stretching  absorptions  of  PO2 
and  (PO)2  are  suggested. 

19083.  Kuehner,  E.  C,  Pella,  P.  A.,  Energy-dispersive  x-ray 
spectrometric  analysis  of  NBS  Standard  Reference  Material 
1571  Orchard  Leaves  after  oxidation  and  borate  fusion,  Appl. 
Spectrosc.  33,  No.  6,  632-634  (1979). 

Key  words:  automated  borate  fusion;  botanical  samples; 
energy-dispersive  x-ray  spectrometry;  NBS-SRM  1571  Or- 
chard Leaves. 

An  automated  borate  fusion  procedure  was  investigated  as  a 
sample  preparation  method,  after  removal  of  organic  matter,  for 
the  analysis  of  seven  elements  in  NBS  Standard  Reference  Ma- 
terial 1571  Orchard  Leaves  by  energy-dispersive  x-ray  spec- 
trometry. A  2.0  g  sample  was  penetrated  by  oxidation  with 
H2SO4 — HNO3  acid  mixture  and  the  residue  was  fused  with  6.5 
g  of  lithium  tetraborate  in  the  conventional  manner.  Relative 
errors  on  the  order  of  2  to  10%  were  obtained  for  K,  Ca,  Fe, 
Mn,  Zn,  and  Pb. 

19084.  Konowalow,  D.  D.,  Stevens,  W.  J.,  Rosenkrantz,  M.  E., 
Long-range  interactions  in  low-lying  states  of  Liz^,  Chem.  Phys. 
Lett.  66,  No.  1,  24-28  (Sept.  15,  1979). 

Key  words:  ab  initio  computation;  exchange  forces;  ion- 
induced  dipole  interactions;  ion-quadrupole  interactions; 
lithium  molecule-ion;  long-range  interactions. 

The  long-range  portions  of  the  potential  energy  curves  for  the 
states  of  Li2"^  which  correspond  to  the  interaction  of  Li*(ls^'S) 
with  either  Li(ls^s^)  or  Li(ls^pT)  are  analyzed  to  deduce 
their  exchange  and  ion-multipole  interaction  components. 

19085.  Fong,  J.  T.,  Direct  observations — The  essential  ingredients 
for  discovering  fundamental  mechanisms  of  fatigue,  (Proc. 
ASTM-NBS-NSF  Fatigue  Mechanisms  Symp.,  Kansas  City, 
MO,  May  1978),  Am.  Sac.  Test.  Mater.  Spec.  Tech.  Publ.  675, 
pp.  287-291  (1979). 

Key  words:  failure  data;  fatigue;  fracture;  inservice  data; 
mechanical  engineering;  nuclear  reactors;  piping;  pressure 
vessel;  pump;  reliability;  risk  analysis;  valves. 

Through  two  stories  from  the  history  of  medical  science,  both 
related  to  the  theory  of  bloodletting  as  a  treatment  for  inflam- 
matory diseases,  the  importance  of  direct  observations  and  the 
use  of  a  numerical  scheme  in  all  scientific  work,  including 
fatigue  mechanism  research,  are  illustrated.  Brief  remarks  on 
two  specific  questions  arising  from  two  earlier  sessions  on  direct 
observations  are  inserted.  The  two  questions  are:  (1)  What  is  the 
connection  between  direct  observations  and  quantitative  micros- 
copy? (2)  What  could  fatigue  design  and  testing  engineers  learn 
from  the  direct  observations  of  fatigue  damage  at  microscopic 
levels?  A  cautionary  note  on  the  temptation  to  extrapolate  from 
insuffient  direct  evidence  of  fatigue  damage  is  also  included. 

19086.  Fong,  J.  T.,  Statistical  aspects  of  fatigue  at  microscopic, 
specimen,  and  component  levels,  (Proc.  ASTM-NBS-NSF  Fa- 
tigue Mechanisms  Symp.,  Kansas  City,  MO,  May  1978),  Am. 
Soc.  Test.  Mater  Spec.  Tech.  Publ.  675,  pp.  729-758  (1979). 

Key  words:  fatigue;  fracture;  mathematical  modeling;  mi- 
cromechanics;  microstructure;  nuclear  fuel  element;  paper; 
quantitative  microscopy;  size  effect;  solid  mechanics;  statis- 
tical methods;  steel. 
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The  study  of  fatigue  mechanisms  at  the  microscopic  level  is 
examined.  The  complexity  of  the  microstructure  and  the  avail- 
ability of  quantitative  microscopy  concepts  created  a  need  to 
introduce  statistical  tools  to  the  fundamental  aspects  of  fatigue 
research.  Examples  of  the  corrosion  fatigue  of  high-strength 
steel,  the  bending  fatigue  of  currency  paper,  and  the  swelling  of 
nuclear  fuel  elements  are  used  to  illustrate  this  new  viewpoint. 
The  statistical  concept  of  stress  in  a  medium  with  distributed 
voids  or  other  geometric  imperfections  is  introduced  to  permit 
the  use  of  models  different  from  the  conventional  continuum 
viewpoint.  The  concept  of  a  nested  model  and  the  incorporation 
of  a  size  effect  in  the  study  of  fatigue  at  three  microscopic  levels 
and  three  macroscopic  (specimen,  component,  structure)  levels 
are  discussed. 

19087.  Fong,  J.  T.,  Fatigue  mechanism — Key  to  the  solution  of 
the  engineer's  second  fundamental  problem,  (Proc.  ASTM- 
NBS-NSF  Fatigue  Mechanisms  Symp.,  Kansas  City,  MO, 
May  1978),  Am.  Soc.  Test.  Mater.  Spec.  Tech.  Publ.  675,  pp.  3- 
8  (1979). 

Key  words:  composite  materials;  corrosion  fatigue;  disloca- 
tions; fatigue  mechanism;  fracture  mechanics;  mathematical 
modeling;  micromechanics;  polymers;  quantitative  micros- 
copy; slip  bands;  statistical  aspects  of  fatigue;  striations. 

The  rationale  for  studying  fatigue  and  fatigue  mechanism  is 
examined  by  considering  two  fundamental  problems  in  engineer- 
ing, namely,  the  problem  of  feasibility,  by  asking  whether  a 
product  works,  and  the  problem  of  fatigue,  by  asking  whether  a 
product  lasts.  It  is  shown  that  the  first  problem  (feasibility)  is 
easier  than  the  second  (fatigue)  because  the  solution  to  the 
second  requires  experimental  information  of  a  time  scale  incom- 
patible with  that  available  to  the  engineer  or  the  material  scien- 
tist. To  resolve  this  dilemma,  it  is  proposed  that  advances  in 
computer-aided  quantitative  microscopy,  fracture  mechanics, 
and  many  other  allied  disciplines,  be  incorporated  in  measuring 
microstructural  changes  due  to  fatigue  at  a  time  scale  workable 
in  a  laboratory.  It  is  concluded  that  such  study  in  discovering 
fundamental  mechanisms  of  fatigue  holds  the  key  to  the  solution 
of  the  second  fundamental  problem  in  engineering. 

19088.  Fiori,  C.  E.,  Myklebust,  R.  L.,  Newbury,  D.  E.,  A 
catalogue  of  artifacts  observed  in  energy-dispersive  x-ray  spec- 
trometry and  their  influence  on  analysis,  (Proc.  Workshop  on 
Biological  X-ray  Microanalysis  by  Electron  Beam  Excitation, 
Boston,  MA,  Aug.  25-26,  1977),  Paper  in  Microbeam  Analysis 
in  Biology,  pp.  225-263  (Academic  Press,  Inc.,  New  York,  NY, 
1979). 

Key  words:  electron  probe  microanalysis;  energy  dispersive 
x-ray  spectrometry;  microanalysis;  qualitative  analysis; 
quantitative  analysis;  scanning  electron  microscopy;  spectral 
artifacts;  transmission  electron  microscopy. 

Spectra  recorded  with  the  lithium-drifted  silicon  detector,  a 
type  of  energy  dispersive  x-ray  spectrometer  frequently  used  in 
electron  beam  instruments,  are  subject  to  artifacts  introduced 
during  the  processes  of  x-ray  detection  and  signal  amplification. 
The  artifacts  observed  include  x-ray  absorption  effects  in  the 
components  of  the  spectrometer  and  accompanying  fluorescence 
of  the  silicon  of  the  detector,  peak  broadening,  peak  distortion, 
formation  of  parasitic  peaks  caused  by  escape  of  silicon  x-rays 
from  the  detector,  sum  peaks  due  to  pulse  coincidence,  and 
effects  due  to  system  deadtime.  Other  artifacts  arise  from  inter- 
actions of  the  spectrometer  with  its  environment,  including  mi- 
crophonic effects  and  sensitivity  to  stray  sources  of  radiation  in 
the  sample  chamber.  The  artifacts  influence  the  strategy  for 
qualitative  and  quantitative  analysis.  Qualitative  analysis  pro- 
ceeds through  the  identification  of  all  members  of  the  family  of 
x-ray  lines  for  each  element.  Artifacts  in  spectra  are  recognized 
by  their  particular  characteristics  and  eliminated  from  considera- 
tion as  possible  elemental  constituents  of  the  sample.  In  quantita- 


tive analysis,  peak  overlaps  resulting  from  broadening  can  be 
calculated  with  algorithms  based  on  the  Gaussian  function 
which  describes  each  peak.  Peak  distortions  and  silicon  escape 
peaks  can  also  be  calculated  with  appropriate  algorithms. 

19089.  Kuyatt,  C.  E.,  Galejs,  A.,  Tests  of  fourth-order  difference 
equations  for  Laplace's  equation  in  cylindrical  coordinates, 

Proc.  Eighth  Int.  Conf.  on  Electron  and  Ion  Beam  Science  and 
Technology,  Seattle,  WA,  May  21-26,  1978,  pp.  655-657  (The 
Electrochemical  Society,  Inc.,  Princeton,  NJ,  1978). 

Key  words:  cylindrical  coordinates;  difference  equations; 
electron  optics;  fourth-order;  Laplace's  equation. 

While  most  digital  computer  solutions  of  Laplace's  Equation 
have  employed  the  second-order  five-point  difference  equations, 
a  few  recent  calculations  used  nine-point  difference  equations. 
In  principle,  nine-point  equations  should  be  capable  of  giving 
the  potential  to  an  accuracy  which  is  fourth-order  in  the  mesh 
size.  However,  only  Durand's  equations  are  derived  in  such  a 
way  that  fourth-order  accuracy  is  clearly  obtained.  To  demon- 
strate the  accuracy  of  Durand's  equations,  and  to  assess  the 
accuracy  of  other  equations,  we  have  tested  several  difference 
equations  for  cylindrical  coordinates  on  the  analytic  potential 
distribution  between  two  spheres. 

19090.  Rumble,  J.  R.,  Jr.,  Beaty,  E.  C,  Pitchford,  L.  C,  Unreli- 
able data — Its  impact  in  modelling  MHD  power-generating  de- 
vices, Proc.  Sixth  Int  Conf.  on  CODATA,  Santa  Aavia,  Italy, 
May  1978,  B.  Dreyfus,  Ed.,  pp.  243-246  (Pergamon  Press, 
New  York,  NY,  1979). 

Key  words:  electron  scattering  cross  section;  error  analysis; 
MHD;  plasma  conductivity. 

A  promising  method  of  advanced  utilization  of  coal  as  an 
energy  source  is  power  generation  by  coal-fired 
magnetohydrodynamics  (MHD).  This  involves  burning  pulver- 
ized coal,  adding  an  easily  ionized  metal  salt,  expanding  the 
ionized  gas  through  a  nozzle  and  passing  it  through  a  high 
magnetic  field.  Electric  current  is  extracted  as  the  free  electrons 
to  migrate  to  the  walls.  Resistance  in  the  circuit  results  from 
electron  collisions  with  the  gas  atoms  and  molecules.  The  con- 
ductivity is  the,  relevant  physical  characterization  of  the  gas,  and 
the  electron  scattering  cross  section  is  the  measure  of  resistance. 
We  have  calculated  the  conductivity  of  typical  MHD  gases, 
using  our  best  estimates  of  the  cross-sections  for  all  species 
present.  We  then  recalculated  the  conductivity  using  the  high 
and  low  estimates  reflecting  the  experimental  uncertainties  for 
the  cross  sections.  The  results  show  that  the  conductivity  and 
hence,  the  electric  current  extractable,  varied  by  as  much  as  a 
factor  of  two.  The  implications  of  this  variance  are  obvious  in 
1)  the  design  of  large  scale  MHD  plants  and  2)  the  basic  physics 
research  that  must  provide  better  cross-section  data.  It  is  clear 
that  ignoring  this  possible  large  error  can  have  potentially  major 
effects  in  the  success  of  MHD  power  generation. 

19091.  Gross,  J.  G.,  Spence,  J.  C,  Crist,  R.  A.,  Solving  problems 
in  the  structural  design  field.  Consult.  Eng..  pp.  86-90  (Jan. 
1980). 

Key  words;  building  regulations;  building  standards  devel- 
opment; consensus  standards;  development  of  standards; 
structural  design  standards. 

This  paper  provides  background  information  on  the  develop- 
ment and  use  by  the  United  States  building  community  of  struc- 
tural design  standards.  The  use  of  such  standards  for  regulatory 
purposes  is  discussed.  Standard  generation  methods,  with  partic- 
ular emphasis  on  the  "consensus  process,"  are  compared.  Poten- 
tial new  structural  design  standards  resulting  from  technical 
advancements  and  changing  societal  needs  are  identified.  Feder- 
al Government,  building  community,  legal  and  consumer  inter- 
est concerns  for  changing  developmental  processes  are  re- 
viewed. Five  possible  major  changes  in  approach  are  foreseen. 
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19092.  Kurylo,  M.  J.,  Anderson,  P.  C,  Klais,  O.,  A  flash  photo- 
lysis resonance  fluorescence  investigation  of  the  reaction 
OH  +  CH3CCI3  H2O  +  CHzCCb,  Geophys.  Res.  Lett.  6, 
No.  10,  760-762  (Oct.  1979). 

Key  words:  atmospheric  chemistry;  methyl  chloroform; 
OH  radicals;  rate  constant;  resonance  fluorescence;  strato- 
spheric ozone. 

The  absolute  rate  constant  for  the  reaction 
OH  +  CH3CCI3  H2O  +  CH2CCI3  has  been  determined  by  the 
flash  photolysis  resonance  fluorescence  technique  from  253  to 
363  K.  The  results  are  used  to  recommend  the  Arrhenius  ex- 
pression: 

ki  =  (5.4  ±  1.8)  X  10->='exp[-(1810  ±  100)/T] 

in  units  of  cm'  molec"'  s"\  Use  of  this  equation  with  atomos- 
pheric  observational  data  on  methyl  chloroform  nearly  doubles 
the  predicted  tropospheric  OH  reaction  sink  strength  for  the 
removal  of  important  atmospheric  gases  whose  lifetimes  are 
controlled  by  OH.  Comparison  of  the  results  reported  here  with 
previously  reported  literature  values  indicates  a  strong  interfer- 
ence of  olefinic  impurities  on  the  past  investigations. 

19093.  VanderBrug,  G.  J.,  Nagel,  R.  N.,  Vision  systems  for 
manufacturing,  Proc.  1979  Joint  Automatic  Control  Conf., 
Denver.  CO,  June  17-21,  1979.  pp.  760-770  (American  Institute 
of  Chemical  Engineers,  New  York,  NY,  1979). 

Key  words:  automation;  image  processing;  inspection;  man- 
ufacturing; pattern  recognition;  robotics;  vision  systems. 

Most  manufacturing  processes  require  a  visual  inspection  of 
some  aspect  of  the  process.  In  the  most  straight  forward  appli- 
cations, a  vision  system  is  used  to  inspect  for  part  completeness, 
or  to  check  for  flaws  in  the  manufactured  product.  In  a  more 
sophisticated  use  of  vision  systems  the  inspection  task  may  be 
secondary  to  tasks  such  as  part  location,  identification,  or  deter- 
mining part  orientation.  In  general  these  tasks  are  important 
when  the  vision  system  is  used  in  conjunction  with  a  robot 
manipulator.  In  robot  systems,  vision  is  needed  to  allow  the 
robot  to  acquire,  manipulate,  and  inspect  parts  without  the  need 
for  elaborate  fixturing,  or  complex  part  delivery  systems.  The 
labor  cost  of  manual  inspection,  and  the  high  cost  of  special 
purpose  part  delivery  systems  for  robots  have  led  many  manu- 
facturers to  investigate  vision  systems,  for  use  in  manufacturing. 
Digital  image  processing  and  pattern  recognition  are  providing 
the  basis  for  a  growing  number  of  attempts  to  achieve  an  auto- 
mated vision  system. 

This  paper  begins  with  a  brief  historical  perspective  on  image 
processing  and  pattern  recognition.  Next  a  series  of  state  of  the 
art  examples  of  visual  inspection  systems,  and  then  robot  vision 
systems  is  presented.  The  paper  contains  a  list  of  other  areas  in 
manufacturing  for  the  application  of  vision  systems,  and  con- 
cludes with  an  assessment  of  the  future  of  vision  systems  in 
manufacturing. 

19094.  Wiese,  W.  L.,  Atomic  transition  probabilities,  Transactions 
of  the  International  Astronomical  Union.  Vol.  XVIIA — Part  1, 
Reports  on  Astronomy,  E.  A.  Miiller,  Ed.,  Commission  14, 
Working  Group  2,  pp.  38-43  (D.  Reidel  Publ.  Co.,  Dordrecht, 
Holland,  1979). 

Key  words:  atomic  transition  probabilities;  literature 
survey;  oscillator  strengths. 

A  survey  of  the  new  atomic  transition  probability  literature, 
covering  the  period  late  1975  to  late  1978,  is  given. 

19095.  Haisch,  B.  M.,  Linsky,  J.  L.,  van  der  Hucht,  K.  A., 
Lyman  alpha  initiated  winds  in  late-type  stars,  Proc.  Symp.  The 
First  Year  of  I UE,  London,  England,  Apr.  4-6,  1979,  pp.  383- 
393  (A.  J.  Willis,  Ed.,  U.  College,  London,  1979). 


Key  words:  cool  stars;  radiation  pressure;  stellar  winds; 
ultraviolet  spectra. 

One  of  the  first  major  results  of  the  lUE  survey  of  late-type 
stars  was  the  discovery  of  a  sharp  division  in  the  HR  diagram 
between  stars  with  solar  type  spectra  (chromosphere  and  transi- 
tion region  lines)  and  those  with  non-solar  type  spectra  (only 
chromosphere  lines).  This  result  is  especially  interesting  in  view 
of  observational  evidence  for  mass  loss  from  G  and  K  giants 
and  supergiants  discussed  recently  by  both  Reimers  and  Stencel. 
We  have  calculated  models  of  both  hot  coronae  and  cool  wind 
flows  using  stellar  model  chromospheres  as  starting  points  for 
stellar  wind  calculations  in  order  to  investigate  the  possibility  of 
having  a  "supersonic  transition  locus"  in  the  HR  diagram  divid- 
ing hot  coronae  from  cool  winds.  We  conclude  from  these 
models  that  the  L  flux  may  play  an  important  role  in  determin- 
ing the  location  of  a  stellar  wind  critical  point.  We  investigate 
in  detail  the  interaction  of  L  radiation  pressure  with  Alfven 
waves  in  producing  strong,  low  temperature  stellar  winds  in  the 
star  Arcturus. 

19096.  VanderBrug,  G.  J.,  Albus,  J.  S.,  Barkmeyer,  E.,  A  vision 
system  for  real  time  control  of  robots,  Proc.  9th  Int.  Symp.  on 
Industrial  Robots,  Washington,  DC,  Mar  13-15,  1979,  pp.  213- 
231  (Society  of  Manufacturing  Engineers,  Dearborn,  MI, 
1979). 

Key  words:  line  following;  part  acquisition;  plane  of  light; 
real  time;  robot;  sensory  feedback;  vision  system. 

This  paper  describes  a  robot  vision  system  which  consists  of  a 
solid  state  camera,  a  strobographic  light  source,  and  an  8-bit 
microprocessor.  The  camera  is  mounted  obliquely  at  the  wrist 
of  the  robot,  so  that  its  field  of  view  covers  a  region  extending 
fVom  inside  the  finger  tips  out  to  a  distance  of  one  meter.  The 
light  source  flashes  a  plane  of  light  parallel  to  the  wrist  of  the 
robot  into  this  region.  The  plane  of  light  strikes  any  object  in 
this  region  and  produces  an  image  of  line  segments.  The  system 
computes  a  run  length  encoding  representation  of  line  segments. 
Interpretation  algorithms  are  based  on  the  fact  that  triangulation 
gives  range  data,  the  slope  of  the  lines  indicate  the  orientation 
of  the  object,  and  the  end  points  of  the  lines  give  information  on 
the  edges  to  be  grasped. 

19097.  Hertz,  H.  S.,  Hilpert,  L.  R.,  May,  W.  E.,  Wise,  S.  A., 
Brown,  J.  M.,  Chesler,  S.  N.,  Guenther,  F.  R.,  Interlaboratory 
comparison  of  environmental  analyses  associated  with  increased 
energy  production,  (Proc.  American  Society  for  Testing  and 
Materials  Symp.  on  Measurements  of  Organic  Pollutants  in 
Water  and  Wastewater,  Denver,  CO,  June  18-22,  1978),  Am. 
Soc.  Test.  Mater  Spec.  Tech.  Publ  686,  pp.  291-301  (1979). 

Key  words:  alternate  fuels;  gas  chromatography;  high  per- 
formance liquid  chromatography;  N-heterocyclic  com- 
pounds; phenols;  polynuclearic  aromatic  hydrocarbons;  pri- 
ority pollutants. 

In  order  to  begin  evaluating  the  state  of  the  art  of  the  deter- 
mination of  pollutants  associated  with  the  production  of  alter- 
nate fuels  (for  example,  liquefied  coal  and  shale  oil,)  five  col- 
laborative studies  have  been  conducted  by  the  National  Bureau 
of  Standards.  The  aim  of  these  initial  studies  was  to  ascertain 
how  well  participating  laboratories  could  perform  the  chroma- 
tographic quantitation  that  is  often  the  final  step  in  a  trace 
organic  analytical  scheme  for  priority  pollutants.  The  materials 
examined  in  the  collaborative  studies  were  polynuclear  aromatic 
hydrocarbons  in  hexane,  phenols  in  water,  phenols  in  hexane, 
and  N-heterocyclic  compounds  in  hexane.  Each  of  these  materi- 
als contained  between  five  and  eight  pure  compounds,  each 
compound  present  at  the  1  to  100  )ig/ml(ppm)  level. 

19098.  Soulen,  R.  J.,  Jr.,  A  superconductive  device  to  provide 
reference  temperatures  for  use  below  0.5  K,  12th  Session 
Comite  Consultatif  de  Thermometrie  Meeting,  Sevres,  France. 
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May  9-10.  1978,  Annexe  T7,  pp.  T83-T85  (Bureau  Internation- 
al des  Poids  et  Mesures,  Pavilion  de  Breteuil,  F-92310,  Sevres, 
France,  1979). 

Key  words:  fixed  points;  standard  reference  material;  super- 
conductivity; temperature. 

We  report  on  the  development  of  a  device  containing  five 
superconductive  materials,  W,  Be,  Ir,  AuAb,  and  Aulna  which 
provides  reference  temperatures  at  0.015  K,  0.024  K,  0.0975  K, 
0.159  K  and  0.204  K  respectively.  The  reproducibility  of  three 
of  these  prototype  units  each  containing  these  five  superconduc- 
tors was  found  to  vary  from  0.1  to  0.4  mK  except  for  Be  where 
it  was  1  mK. 

19099.  Mangum,  B.  W.,  Thornton,  D.  D.,  Proposed  role  for  the 
triple-point  temperature  of  gallium  in  the  definition  of  the  inter- 
national practical  temperature  scale,  12th  Session  Comite  Con- 
sultatif  de  Thermometrie  Meeting,  Sevres,  France,  May  9-10, 
1978,  Annexe  T22,  pp.  T130-T132  (Bureau  International  des 
Poids  et  Mesures,  Pavilion  de  Breteuil,  F-92310,  Sevres, 
France,  1979). 

Key  words:  International  Practical  Temperature  Scale; 
SPRTs;  temperature  fixed  point;  the  kelvin;  thermometrie 
fixed  point;  triple  point  of  gallium;  triple  point  of  water. 

We  have  found  that  as  a  temperature  fixed  point  the  triple 
point  of  gallium  at  29.77406  °C  is  superior  in  many  regards  to 
the  triple  point  of  water  which  presently  plays  a  key  role  in  the 
IPTS.  In  this  submission,  we  propose  that  the  national  standards 
laboratories  undertake  appropriate  testing  of  the  gallium  triple 
point  as  a  thermometrie  fixed  point  and  if  it  is  found  to  be 
suitable,  that  the  triple  point  of  gallium  displace  the  triple  point 
of  water  from  its  role  in  the  IPTS. 

19100.  Iman,  M.  A.,  Fraker,  A.  C,  Gilmore,  C.  M.,  Corrosion 
fatigue  of  316L  stainless  steel,  Co-Cr-Mo  alloy,  and  ELI  Ti- 
6A1-4V,  (Proc.  American  Society  for  Testing  and  Materials 
Symp.  on  Corrosion  and  Degradation  of  Implant  Materials, 
Kansas  City,  MO,  May  22-23,  1978),  Am.  Soc.  Test  Mater. 
Spec.  Tech.  Publ.  684.  pp.  129-143  (1979). 

Key  words:  cobalt-chromium  alloy;  corrosion-fatigue;  fa- 
tigue; stainless  steel;  surgical  implant  metals;  titanium  alloy. 

The  purpose  of  this  paper  is  to  compare  corrosion-fatigue 
properties  of  selected  implant  alloys  and  to  discuss  the  corrosion 
fatigue-life  in  terms  of  the  corrosion  behavior  and  the  metal 
microstructure.  The  tests  were  conducted  in  fully  reversed  tor- 
sion in  flowing  Hank's  solution  at  a  temperature  of  37  °C  and  a 
pH  of  7.4.  Specimens  were  subjected  to  fatigue  at  shear  strains 
ranging  from  0.006  to  0.018  and  at  a  frequency  of  1  Hz.  Sur- 
faces of  the  0.5-cm-diameter  specimens  were  prepared  by  me- 
chanically polishing  through  a  0.05  alumina  powder  and  follow- 
ing this  with  steam  sterilization. 

During  the  tests,  the  specimen  electrode  potentials  versus 
time  were  monitored  on  a  strip  chart  recorder.  The  potential- 
time  curves  for  the  metals  studied  show  the  establishment  of  a 
steady  rest  potential  which  does  not  change  until  fatigue  motion 
has  been  applied.  The  potential  then  goes  in  the  negative  direc- 
tion. The  rate  of  this  decline  in  potential  appears  to  be  related  to 
the  metal  microstructure  as  well  as  to  the  alloy  composition. 
This  electronegativity  of  the  potential-time  curves  indicated  the 
formation  of  cracks  in  the  oxide  film.  These  curves  were  more 
electronegative  with  increased  shear  strain,  and  the  curves  were 
different  for  the  different  metals  tested. 

Fatigue  results  of  these  tests  show  that  the  ELI  Ti-6A1-4V  has 
the  longest  fatigue  life  under  these  conditions.  The  fatigue 
strength  of  the  Ti-Al-4V  can  be  increased  many  times  by  chang- 
ing the  microstructure  through  heat  treating  and  quenching. 
The  Type  316L  stainless  steel  had  the  next  longest  fatigue  life. 
The  cast  Co-Cr-Mo  alloy  had  the  shortest  fatigue  life  and  also 
showed  more  scatter  in  the  results.  Other  workers  have  shown 


that  further  heat  treating  and  processing  improves  the  fatigue 
resistance  of  this  material  too. 

19101.  Schooley,  J.  F.,  Superconductive  fixed  points  for  tempera- 
tures above  0.5  K,  12th  Session  Comite  Consultatif  de  Thermo- 
metrie Meeting,  Sevres,  France,  May  9-10,  1978,  Annexe  T8,  pp. 
T86-T88  (Bureau  International  des  Poids  et  Mesures,  Pavilion 
de  Breteuil,  F-92310,  Sevres,  France,  1979). 

Key  words:  cryogenics;  fixed  points;  pure  materials;  super- 
conductivity; temperature  scale;  thermometry. 

This  paper  is  a  progress  report  to  the  International  Advisory 
Committee  on  Thermometry  (CCT)  on  the  National  Bureau  of 
Standards  study  of  superconductive  temperature  reference 
points  above  0.5  K.  In  it,  we  note  firstly  that  Nb  samples 
(Tc  =  9.3  K)  prepared  by  ac  resistance  heating  in  vacuum  show 
sample-to-sample  reproducibility  at  the  one  millikelvin  level. 
Secondly,  we  note  that  some  progress  has  been  made  in  prepar- 
ing NbaSn  and  VsGa  samples,  but  that  the  superconductive 
transition  widths  (W)  are  17  mK  and  40  mK,  respectively. 
Thirdly,  we  report  that  specially-prepared  samples  of  the  NBS 
SRM  767  device  show  W  values  of  0.5  mK  or  less,  offering  the 
possibility  of  Tc  uncertainties  of  less  than  the  current  value  of 
±  1  mK.  Finally,  we  suggest  that  superconductive  fixed  point 
samples  prepared  from  different  sources  of  materials  be  com- 
pared in  order  to  provide  uniformity  of  Tc  values. 

19102.  Ruegg,  R.  T.,  Life-cycle  costing  translating  cost-saving 
potential  into  real  dollars  in  the  area  of  building  energy  man- 
agement, Build.  Oper.  Manage.  26,  No.  3,  52-56  (Mar.  1979). 

Key  words:  buildings;  cost-effective;  energy  conservation; 
investment  problems;  life-cycle  costing. 

This  article  provides  an  overview  of  life-cycle  costing  as  an 
aide  to  making  energy  conservation  investment  decisions  in 
buildings.  It  reports  briefly  on  the  current  status  of  the  life-cycle 
costing  approach  in  government  and  business  as  applied  to 
energy  conservation,  reviews  essential  features  of  the  method, 
and  explains  how  it  can  be  used  to  solve  five  common  invest- 
ment problems.  It  is  aimed  at  operators,  owners,  and  managers 
of  commercial,  industrial,  institutional,  and  educational  build- 
ings. 

19103.  Fahey,  D.  W.,  Schearer,  L.  D.,  Parks,  W.  F.,  Alignment 
of  ions  in  Penning  collisions,  Phys.  Rev.  A  20,  No.  4,  1372-1375 
(Oct.  1979). 

Key  words:  Penning  collisions;  polarized  emission;  stron- 
tium ions. 

The  authors  have  observed  the  alignment  of  the  Sp'^Pzii  state 
of  strontium  ions  produced  in  Penning  collisions  between  an 
unpolarized  beam  of  helium  metastable  atoms  and  a  strontium 
vapor  target.  The  alignment  is  shown  by  a  linear  polarization  of 
the  optical  emission  from  the  excited  ion.  For  a  66-meV  beam 
of  helium  metastable  atoms  a  3.5%  linear  polarization  of  the 
emission  relative  to  the  beam  axis  was  measured.  It  is  shown 
how  the  alignment  may  be  used  to  determine  the  probabilities 
for  populating  the  various  final  quasimolecular  states  of  the  ion- 
atom  pair.  The  alignment  of  the  Penning  ions  is  an  important 
new  parameter  in  the  description  of  these  reactions. 

19104.  Celotta,  R.  J.,  Pierce,  D.  T.,  Wang,  G.  C,  Bader,  S.  D., 
Felcher,  G.  P.,  Surface  magnetization  of  ferromagnetic 
Ni(llO):  A  polarized  low-energy  electron  diffraction  experiment, 

Phys.  Rev.  Lett  43,  No.  10,  728-731  (Sept.  3,  1979). 

Key  words:  ferromagnetism;  LEED;  magnetism;  nickel; 
PLEED;  polarized  LEED;  surface  magnetism. 

The  magnetic  field  dependence  (hysteresis  curve)  and  the 
temperature  dependence  of  the  magnetization  at  a  Ni(llO)  sur- 
face was  measured  by  polarized  low-energy  electron  diffraction. 
The  diffracted  intensities  are  spin  dependent  by  a  few  percent. 
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The  temperature  dependence  of  the  surface  magnetization  meas- 
ured in  the  range  0.5  <  T/Tc  <  0.8,  is  significantly  different 
from  that  of  the  bulk. 

19105.  Ehrstein,  J.  R.,  Two-probe  (spreading  resistance)  meas- 
urements for  evaluation  of  semiconductor  materials  and  devices, 

(Proc.  Conf  NATO  Advanced  Study  Institute  on  Nondes- 
tructive Evaluation  of  Semiconductor  Materials  and  Devices, 
Villa  Tuscolano,  Italy,  Sept.  19-29,  1978),  Chapter  1  in  Non- 
destructive Evaluation  of  Semiconductor  Materials  and  Devices, 
J.  N.  Zemel,  Ed.,  pp.  1-66  (Plenum  Press,  New  York,  NY, 
1979). 

Key  words:  dopant  profiles;  resistivity;  resistivity  profiles; 
semiconductor;  silicon;  spreading  resistance;  two  probe 
measurements. 

This  paper,  based  on  a  survey  of  the  literature,  presents  an 
overview  of  the  spreading  resistance  technique  for  measuring 
resistivity  variations  in  silicon.  It  begins  with  the  simple  model 
of  ohmic  constriction  resistance  and  deviations  from  this  model 
which  are  typically  experienced.  It  then  extensively  covers  the 
state  of  empirical  knowledge  regarding  specimen  and  instrument 
conditions  which  affect  the  reliability  of  the  measurement.  A 
description  of  the  formal  physical  models  of  the  spreading 
resistance  contact  ensues. 

It  is  noted  that  when  depth  profiles  of  resistivity  are  required, 
it  is  usually  necessary  to  deconvolute  data  to  account  for  the 
sampling  volume  of  the  spreading  resistance  probe  being  larger 
than  the  desired  data  resolution  scale.  The  development  of  sev- 
eral mathematical  schemes  to  effect  this  deconvolution  is  out- 
lined. Finally,  borrowing  heavily  from  the  literature,  numerous 
examples  of  applied  spreading  resistance  measurements  are 
given,  with  emphasis  on  comparison  of  resistivity  or  doping 
profiles  by  spreading  resistance  with  those  by  other  profiling 
techniques  common  to  the  semiconductor  industry. 

19106.  Arens,  E.  A.,  Designing  for  an  acceptable  wind  environ- 
ment, Proc.  ASCE  Convention  and  Exposition,  Atlanta,  GA, 
Oct.  23-25,  1979.  ASCE  Preprint  3756,  pp.  1-19  (American 
Society  of  Civil  Engineers,  New  York,  NY,  1979). 

Key  words:  cool  environments;  microclimatic  prediction; 
pedestrian  comfort;  wind;  wind  environment. 

The  comfort  of  pedestrians  has  been  neglected  by  designers 
because  first,  there  are  few  suitable  outdoor  comfort  criteria, 
and  second,  it  is  difficult  to  predict  the  climatic  characteristics 
around  proposed  buildings. 

This  paper  summarizes  available  information  on  comfort  in 
cool  and  cold  environments.  The  mechanical  effects  of  wind  on 
comfort  are  now  better  understood  than  the  thermal  effects  of 
climate  and  provide  a  practical  basis  for  assessing  pedestrian 
comfort  in  outdoor  spaces.  The  limits  of  acceptable  windspeed 
become  the  criteria  to  determine  whether  a  space  is  comfortable 
or  uncomfortable  at  a  given  time. 

The  report  concludes  with  microclimatic-prediction  tech- 
niques and  procedures  for  determining  the  probability  of  a  pro- 
posed pedestrian  area  being  uncomfortable  over  time.  Such  a 
probability  figure  may  indicate  project  acceptability,  and  sug- 
gest the  level  of  mitigation  measures  worth  taking. 

19107.  Rupp,  N.  W.,  Paffenbarger,  G.  C,  Patel,  P.  R.,  Effect  of 
residual  mercury  content  on  creep  in  dental  amalgams,  /  Am. 
Dent.  Assoc.  100,  52-55  (Jan.  1980). 

Key  words:  creep;  dental  amalgam;  high-copper  alloy;  mer- 
cury content. 

Research  on  amalgam  that  is  compacted  three  minutes  after 
trituration  is  analogous  to  use  in  clinical  practice.  It  is  suggested 
that  many  small  mixes,  rather  than  a  single  large  one,  be  used 
for  large  amalgam  restorations. 


19108.  Harman,  G.  G.,  Non-destructive  tests  used  to  insure  the 
integrity  of  semiconductor  devices  with  emphasis  on  passive 
acoustic  techniques,  (Proc.  NATO  Advanced  Study  Institute 
on  Nondestructive  Evaluation  of  Semiconductor  Materials 
and  Devices,  Villa  Tuscolano,  Italy,  Sept.  19-29,  1978),  Chap- 
ter 13  in  Nondestructive  Evaluation  of  Semiconductor  Materials 
and  Devices,  J.  N.  Zemel,  Ed.,  pp.  677-738  (Plenum  Press, 
New  York,  NY,  1979). 

Key  words:  acoustic  emission;  beam  lead  devices;  electronic 
devices;  hermeticity;  hybrids;  nondestructive  tests;  semicon- 
ductor; tape  bonded  devices. 

The  discussion  is  divided  into  two  major  sections.  The  first 
consists  of  an  introduction  to  device  assembly  techniques  and 
problems  followed  by  a  review  of  six  important  nondestructive 
tests  used  during  and  after  device  packaging  to  insure  the  me- 
chanical integrity  of  completed  electronic  devices.  Most  of  these 
tests  are  called  out  in  the  military  testing  standard,  MIL-STD- 
883  and  are  generally  classified  as  screens.  The  first  section 
concludes  with  a  brief  introduction  to  the  economic  and  other 
factors  that  result  in  the  choice  of  one  screen  over  another  and 
to  production  line  statistical  sampling  (LTPD)  appropriate  to 
special  high  reliability  device  lots  such  as  those  used  for  space 
flight. 

The  second  section  begins  with  an  introduction  to  acoustic 
emission,  the  status  of  theory  as  it  can  be  applied  to  microelec- 
tronics. Then  the  published  papers  that  have  applied  AE  as  a 
nondestructive  test  in  electronics  applications  will  be  reviewed. 
Finally  passive  AE  techniques  are  applied  to  establishing  the 
mechanical  bond  integrity  of  beam  lead,  fiip  chip,  and  tape 
bonded  integrated  circuits  as  well  as  components  in  hybrid 
microcircuits. 

19109.  BuUis,  W.  M.,  Metrology  for  submicrometer  devices  and 
structures,  Proc.  Microcircuit  Engineering  '79  Microstructure 
Fabrication  Conf,  Aachen,  West  Germany.  Sept.  25-27,  1979, 
pp.  271-282  (1979). 

Key  words:  dimensional  metrology;  electronics;  integrated 
circuits;  materials  characterization;  microelectronics;  semi- 
conductors. 

The  metrological  requirements  of  semiconductor  microelec- 
tronics, always  challenging,  are  made  even  more  stringent  by 
the  trend  toward  submicrometer  devices  and  structures.  This 
comes  about  not  only  because  of  the  obvious  demands  associat- 
ed with  the  smaller  feature  sizes  of  circuit  elements  but  also 
because  of  the  attendant  requirements  for  more  efficient  design 
verification  aids,  computer  simulations,  and  process  validation 
and  control  techniques  and  because  of  the  concurrent  trend 
toward  larger  die  and  package  sizes.  This  paper  examines  the 
types  of  metrological  requirements  associated  with  submicro- 
meter devices  and  structures,  summarizes  the  present  state  of 
the  art  in  selected  critical  areas  of  metrology,  and  reviews 
current  research  and  development  efforts  on  advanced  measure- 
ment technology,  especially  those  at  the  National  Bureau  of 
Standards. 

19110.  Unassigned. 

19111.  Kohler,  B.  E.,  Site  selection  spectroscopy,  Paper  in 
Chemical  and  Biochemical  Applications  of  Lasers.  C.  B.  Moore, 
Ed.,  4,  31-53  (Academic  Press,  Inc.,  New  York,  NT,  1979). 

Key  words:  condensed  phase;  emission;  laser  absorption; 
molecules;  site  selection. 

Laser  based  techniques  for  reducing  inhomogeneous  broaden- 
ing in  condensed  phase  optical  absorption  and  emission  spectra 
are  reviewed.  The  various  laser  site  selection  techniques  are 
interpreted  in  terms  of  a  model  which  adapts  the  basic  theory  of 
mixed  crystal  spectra  to  systems  with  inhomogeneous  broaden- 
ing. 
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19112.  Kostkowski,  H.  J.,  Precision  and  replication:  Critique  I, 

(Proc.  Controlled  Environments  Working  Conf.,  Madison, 
WI,  Mar.  12-14,  1979),  Paper  in  Controlled  Environment 
Guidelines  for  Plant  Research,  T.  W.  Tibbitts  and  T.  T.  Koz- 
lowski,  Eds.,  pp.  331-341  (Academic  Press,  Inc.,  New  York, 
NY,  1979). 

Key  words:  agricultural  engineering;  growth  chambers; 
horticulture;  measurement  of  controlled  environments. 

This  paper  consists  of  (1)  a  summary  of  the  standards  and 
calibrations  that  are  pertinent  to  measurements  of  controlled 
environments  that  are  available  from  the  National  Bureau  of 
Standards,  (2)  estimates  of  the  state-of-the-art  accuracy  available 
with  commercial  instruments,  (3)  a  discussion  of  why  an  accu- 
rate calibration  does  not  insure  an  accurate  measurement,  and 
(4)  some  brief  remarks  about  the  uncertainty  of  error  estimates. 

19113.  Rhyne,  J.  J.,  Amorphous  magnetic  rare  earth  alloys,  Chap- 
ter 16  in  Handbook  on  the  Physics  and  Chemistry  of  Rare 
Earths,  K.  A.  Gschneidner,  Jr.,  and  L.  Eyring,  Eds.,  pp.  259- 
294  (North-Holland  Publ.  Co.,  Amsterdam,  The  Netherlands, 
1979). 

Key  words:  amorphous  alloys;  magnetism;  metallic  glasses; 
neutron  scattering;  rare  earths;  structural  properties. 

This  article  reviews  experimental  and  theoretical  aspects  of 
amorphous  rare  earth  alloys.  Special  emphasis  is  placed  on 
atomic  structure  determination  and  models,  magnetic  behavior, 
and  the  magnetic  phase  transition  in  these  alloys. 

19114.  Hibbard,  B.  B.,  Krasny,  J.  P.,  Exploratory  flammability 
experiments  with  fabrics  contaminated  with  gasoline,  Proc. 
Twelfth  Annual  Information  Council  on  Fabric  Flammability 
Conf,  New  York,  NY,  Dec.  6-7.  1978,  pp.  132-142  (Information 
Council  on  Fabric  Flammability,  Galveston,  TX,  1979). 

Key  words:  burn  injury;  evaporation  rate;  fabric;  flammabil- 
ity; garments;  gasoline;  heat  output;  ignition. 

The  rate  of  evaporation  of  gasoline  from  18  fabrics  varying 
widely  in  fiber  composition  and  construction  was  measured  and 
found  to  be  inversely  related  to  fabric  weight,  and  directly 
related  to  the  area  wetted  by  the  gasoline.  For  a  given  fabric 
weight,  knitted  fabrics  tended  to  have  a  lower  rate  of  evapora- 
tion than  more  compact,  woven  fabrics.  The  fiber  composition 
seemed  to  have  relatively  little  effect  on  rate  of  evaporation. 
Fabrics  which  did  not  ignite  from  exposure  to  a  Tesla  coil  leak 
spot  detector  did  ignite  when  there  was  as  little  as  0.1  cm^  of 
gasoline  present.  Additional  experiments  would  be  required  to 
determine  the  relative  safety  of  fabrics  in  various  scenarios  in 
which  gasoline,  garments,  and  fire  are  involved. 

19115.  Waxman,  M.,  Davis,  H.  A.,  State-of-the-art  determination 
of  the  second  virial  coefficient  of  ethylene  for  temperatures 
from  0°  to  175  °C,  (Proc.  Symp.  176th  Meeting  of  the  Ameri- 
can Chemical  Society,  Miami  Beach,  FL,  Sept.  11-14,  1978), 
ACS  Symp.  Series  182,  Equations  of  State  in  Engineering  and 
Research,  K.  C.  Chao  and  R.  L.  Robinson,  Jr.,  Eds.,  Paper  16, 
285-304  (American  Chemical  Society,  Washington,  DC, 
1979). 

Key  words:  Burnett  PVT  measurements;  coefficient;  ethyl- 
ene; second  virial;  state-of-the-art;  temperature. 

Values  of  the  second  virial  coefficient  of  ethylene  for  tem- 
peratures between  0°  and  175  °C  have  been  determined  to  an 
estimated  accuracy  of  0.2  cmVmol  or  less  from  low-pressure 
Burnett  PVT  measurements.  Our  values,  from  —167  to  —52 
cmVmol,  agree  within  an  average  of  0.2  cmVmol  with  those 
recently  obtained  by  Douslin  and  Harrison  from  a  distinctly 
different  experiment.  This  close  agreement  reflects  the  current 
state  of  the  art  for  the  determination  of  second  virial  coefficient 
values.  The  data  and  error  analysis  of  the  Burnett  method  are 
discussed. 


19116.  Mansbach,  P.  A.,  Corley,  D.  M.,  Errors  due  to  temporal 
sampling,  (Proc.  American  Society  for  Testing  and  Materials 
Symp.  on  Community  Noise,  Kansas  City,  MO,  May  24-26, 
1978),  Am.  Soc.  Test.  Mater  Spec.  Tech.  Publ  692,  pp.  172-182 
(Nov.  1979). 

Key  words:  community  noise;  measurement  errors;  noise; 
noise  exposure;  sampling  (temporal);  statistics;  time-varying 
signals. 

Statistical  techniques  allow  the  prediction  of  the  error  (ex- 
pressed as  a  standard  deviation  about  the  measured  energy 
equivalent  sound  level  {Leq)  or  time  exceedance  level  (Lx))  due 
to  temporal  sampling  of  a  time-varying  signal.  To  first  approxi- 
mation, o-(Lfg)  =  4.3  crip'^/y/N  <p^>,  where  cr(p^  is  the 
standard  deviation  of  pressure  squared  about  its  mean  <p^>, 
and  TV  is  the  number  of  independent  data  points  in  the  sample. 
These  predicted  standard  deviations  are  compared  with  experi- 
mentally determined  values,  obtained  by  computer  sampling  of 
large  sets  of  actual  field  data  recorded  at  a  highway,  an  airport, 
a  suburban  road,  and  a  rural  residence.  The  predicted  standard 
deviations,  for  the  example  given,  of  sampling  at  30  s  intervals 
for  1  h,  range  from  0.3  to  8  dB.  These  values  agree  closely  with 
the  experimentally  determined  values,  and  the  small  remaining 
discrepancies  are  explained.  For  "continuous"  (or  very  frequent) 
sampling,  an  "effective  number"  of  independent  samples  is  used, 
computed  from  the  autocorrelation  in  the  time-varying  signal. 

19117.  Knystautas,  E.  J.,  Sugar,  J.,  Roberts,  J.  R.,  New  line 
classifications  and  energy  levels  in  the  triplet  system  of  Xe  vii. 

Opt.  Soc.  Am.  69,  No.  12,  1726-1727  (Dec.  1979). 

Key  words:  energy  levels;  theta-pinch;  wavelengths; 
Xenon. 

A  number  of  VUV  lines,  produced  in  a  theta-pinch  plasma, 
have  been  identified  in  the  triplet  system  of  Cd-like  Xe  vii. 
They  serve  to  establish  the  positions  of  all  the  5s5p  5p'^  ^P, 
Ssbs    ^S,    and    5sSd  levels.    An    ionization    energy  of 

743  000  ±  6000  cm"'  (92.1  ±  0.8  eV)  is  derived  from  these  ob- 
servations. 

19118.  Reader,  J.,  Acquista,  N.,  Spectrum  and  energy  levels  of 
eleven-times  ionized  zirconium  (Zr  XII),  /  Opt  Soc.  Am.  69, 
No.  12,  1659-1662  (Dec.  1979). 

Key  words:  energy  levels;  ion;  ionization  energy;  spectrum; 
wavelengths;  zirconium. 

The  spectrum  of  Zr  xii  was  observed  with  a  low-inductance 
spark  and  a  laser-produced  plasma  in  the  region  from  70  to  630 
A  on  the  10.7-m  grazing  incidence  spectrograph  at  NBS.  From 
the  identification  of  36  lines,  a  system  of  28  energy  levels  was 
determined.  The  level  system  (Cu  I  isolectronic  sequence,  3d 
^"nf)  includes  the  series  np(n  =  4  —  6),  nd{n  =  4—6), 
nf[n  =  4  —  8),  and  ng(n  =  5  —  7).  The  4pF  term  has  an  anoma-" 
lously  small  fine-structure  interval  (1  ±  3  cm"').  The  ionization 
energy  is  determined  from  the  ng  series  («  =  5  — 7)  to  be 
1  905  500  ±  200  cm"'  (236.25  ±  0.03  eV). 

19119.  Linsky,  J.  L.,  Hunten,  D.  M.,  Sowell,  R.,  Glackin,  D.  L., 
Kelch,  W.  L.,  Stellar  model  chromospheres.  XI.  A  survey  of  Ca 
n  X8542  line  profiles  in  late-type  stars  of  differing  chromos- 
pheric  activity,  Astrophys  J.  Suppl.  Ser.  41,  No.  3,  481-500 
(Nov.  1979). 

Key  words:  Ca  ii  emission,  stars;  chromospheres,  stars; 
circumstellar  shells;  late  type,  stars. 

We  have  obtained  profiles  of  the  Ca  ii  infrared  triplet  X8542 
in  49  stars  of  spectral  type  F9-K3.  These  data  were  obtained 
with  a  silicon  diode  vidicon  detector  system  on  the  KPNO 
McMath  telescope  and  have  a  spectral  resolution  of  0.14  A.  We 
find  no  evidence  for  distinct  emission  features  in  the  X8542  lines, 
even  for  the  most  active  chromosphere  stars,  but  instead  find 
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that  the  hne  cores  are  filled  in  for  active  chromosphere  stars 
compared  to  quiet  chromosphere  stars  of  the  same  spectral  type. 
We  derive  chromospheric  radiative  loss  rates  in  the  \8542  line 
and  find  good  correlations  with  chromospheric  radiative  loss 
rates  in  the  Ca  ii  H  and  K  lines  and  Mg  ii  h  and  k  lines  and 
with  the  Wilson-Bappu  K-line  index.  Thus  the  X8542  line  is  a 
good  diagnostic  of  chromospheric  activity.  Computed  \8542 
line  profiles  for  the  seven  stars  for  which  model  chromospheres 
are  available  are  not  in  as  good  agreement  with  the  data  as  we 
would  like,  and  for  the  three  modeled  giants  the  addition  of 
macroturbulence  cannot  account  for  discrepancies  in  the  line 
cores.  We  account  for  variability  in  the  a  Aur  line  profile  as 
due  to  orbital  motions  of  a  Aur  B,  and  we  point  out  circumstel- 
lar  features,  indicating  both  outflowing  and  inflowing  material, 
in  six  supergiants. 

19120.  Perkins,  R.  M.,  Krasny,  J.  F.,  Braun,  E.,  Peacock,  R.  D., 
An  evaluation  of  fabrics  for  thermal  protective  clothing,  Proc. 
Twelfth  Annual  Information  Council  on  Fabric  Flammability 
Conf.  New  York.  NY.  Dec.  6-7,  1978.  pp.  212-230  (Information 
Council  on  Fabric  Flammability,  Galveston,  TX,  1979). 

Key  words:  aramids;  burns  (injuries);  char  strength;  convec- 
tive  energy;  cotton  fabrics;  fabrics;  heat  flux;  insulative 
properties;  modacrylics;  polyesters;  protective  clothing;  ra- 
diant energy;  wool  fabrics. 

The  thermal  insulative  properties  of  various  fabrics  under 
flaming  and  non-flaming  exposure  were  studied.  Fabrics  tested 
had  been  made  from  natural  fibers,  man-made  fibers,  or  from 
blend  combinations.  For  studies  of  the  insulative  properties  of 
fabrics  under  radiant  heat  flux,  a  modification  of  a  method 
developed  by  the  National  Bureau  of  Standards  was  used.  At 
two  flux  levels,  the  total  heat  transferred  through  the  fabric 
after  2  minutes  was  recorded  and  the  time  to  reach  a  second- 
degree  burn  injury  (based  on  the  Derksen  curve)  was  estimated. 
At  the  higher  flux  level,  retention  of  the  integrity  of  the  fabrics 
was  noted.  The  influence  of  fabric  weight,  air  permeability, 
thickness,  chemical  finish,  and  position  of  the  sensor  with  rela- 
tion to  the  fabric  specimen  was  evaluated.  Studies  of  the  insula- 
tive properties  of  fabrics  under  convective  heat  flux  were  based 
on  the  proposed  test  method  ASTM  Designation:  D  13-77-4. 
The  time  to  second-degree  burn  injury  (Derksen  curve)  and  the 
cumulative  total  heat  transferred  through  the  fabric  after  a  20- 
or  30-second  exposure  were  recorded;  retention  of  integrity  of 
the  exposed  specimens  was  observed.  An  attempt  was  made  to 
quantify  the  protection  afforded  by  charred  fabrics. 

19121.  Simiu,  E.,  Revised  procedure  for  estimating  along-wind 
response,  /  Struct.  Div.  Am.  Soc.  Civ.  Eng.  106,  No.  STl,  1-10 
(Jan.  1980). 

Key  words:  acceleration;  buffeting;  buildings;  buildings 
(codes);  deflection;  dynamic  response  and  gust  loads;  struc- 
tural engineering;  tall  buildings;  wind  forces;  wind  pres- 
sures. 

A  revised  version  is  presented  of  a  procedure  for  calculating 
along-wind  response  previously  developed  by  the  author.  This 
version  differs  from  the  previous  procedure  in  three  respects. 
First,  it  incorporates  recent  improvements  in  the  modeling  of 
mean  wind  profiles  and  of  the  turbulence  intensity.  Second,  it 
includes  a  correction  in  the  Monte  Carlo  integration  algorithm 
employed  to  obtain  the  rms  values  of  the  fluctuating  response 
and  thus  results  in  more  accurate  values  of  the  calculated  along- 
wind  response;  and  third,  it  is  simpler  to  use.  A  numerical 
example  is  given  illustrating  the  use  of  the  procedure. 

19122.  Armstrong,  L.,  Jr.,  Bistability  effects  in  cooperative  multi- 
photon  ionisation,  J.  Phys.  B  Lett,  to  Ed.  12,  No.  23,  L719- 
L723  (1979). 

Key  words:  bistability;  lasers;  multiphoton  ionization. 


Using  the  Bonifacio-Lugiato  model  of  bistability,  we  show 
that  bistability  in  a  collective  atomic  system  will  greatly  affect 
the  multiphoton  ionisation  rate  of  that  system.  Results  are 
shown  corresponding  to  two  possible  experimental  meas- 
urements. 

19123.  MacDonald,  R.  A.,  Mountain,  R.  D.,  Shukla,  R.  C, 
High-temperature  speciHc  heat  of  crystals,  Phys.  Rev.  B  20,  No. 
10,  4012-4017  (Nov.  15,  1979). 

Key  words:  anharmonicity;  anomalous  specific  heat;  atomic 
migration;  high  temperature;  lattice  dynamics;  Monte  Carlo 
calculations;  perfect  crystal;  perturbation  theory;  rubidium; 
vacancies. 

The  Monte  Carlo  method  is  used  to  estimate  the  specific  heat 
of  a  model  of  rubidium.  Both  the  specific  heat  at  constant 
volume,  Cv,  and  the  specific  heat  at  constant  pressure,  Cp,  are 
obtained  for  a  range  of  temperatures  up  to  the  instability  point 
of  this  lattice.  These  results  for  the  fully  anharmonic  perfect 
crystal  are  compared  with  those  obtained  by  perturbation 
theory  to  lowest  order  in  the  anharmonicity,  (i.e.,  only  cubic 
and  quartic  anharmonic  contributions  to  the  Helmholtz  free 
energy  are  considered).  It  is  shown  that  the  fully  anharmonic 
Monte  Carlo  calculation  yields  a  more  rapidly  increasing  specif- 
ic heat  than  the  linear  temperature  dependence  given  by  lowest- 
order  perturbation  theory  in  the  high-temperature  limit.  The 
Monte  Carlo  calculations  also  indicate  that,  at  temperatures 
much  higher  than  the  Debye  temperature,  large-scale  atomic 
displacements  can  occur  without  disrupting  the  lattice.  When 
this  happens,  there  is  a  further  increase  in  the  specific  heat. 

19124.  Rosenthal,  R.,  Meisner,  N.,  Eds.,  Update:  Local  area 
networks,  (Proc.  Local  Area  Communications  Network 
Symp.,  Boston,  MA,  May  1979),  Book:  347  pages  (Available 
from  the  National  Technical  Information  Service,  Springfield, 
VA  22161,  1979). 

Key  words:  computer  communications;  computer  networks; 
computer  protocols;  data  communications;  local  area  net- 
works. 

This  volume  contains  the  proceedings  of  the  Local  Area 
Communications  Network  Symposium  held  may  7,  8  and  9, 
1979  in  Boston,  Massachusetts. 

19125.  Cotton,  I.  W.,  Technologies  for  local  area  computer  net- 
works, (Proc.  Local  Area  Communications  Network  Symp., 
Boston,  MA,  May  1979),  Paper  in  Update:  Local  Area  Net- 
works, R.  Rosenthal  and  N.  Meisner,  Eds.,  pp.  25-44  (Availa- 
ble from  the  National  Technical  Information  Service,  Spring- 
field, VA  22161,  1979). 

Key  words:  communications;  computer  communications; 
computer  networks;  data  communications;  data  networks; 
local  area  networks;  networks. 

Local  area  computer  networks  are  distinguished  from  long 
distance  networks  by  the  need  to  serve  users  in  a  limited  geo- 
graphic area.  The  service  requirements  for  local  area  computer 
networks  are  reviewed  and  several  candidate  technologies  are 
examined.  These  technologies  are  briefly  compared  in  the  con- 
cluding section. 

19126.  Carpenter,  R.  J.,  Sokol,  J.,  Jr.,  Serving  users  with  a  local 
area  network,  (Proc.  Local  Area  Communications  Network 
Symp.,  Boston,  MA,  May  1979),  Paper  in  Update:  Local  Area 
Networks,  R.  Rosenthal  and  N.  Meisner,  Eds.,  pp.  75-85 
(Available  from  the  National  Technical  Information  Service, 
Springfield,  VA  22161,  1979). 

Key  words:  area;  computer;  data;  digital;  Ethernet;  local; 
network;  terminal. 

The  NBS  local  data  network,  NBSNET,  emphasizes  serial, 
asynchronous  service  at  speeds  up  to  9600  bauds  to  terminal 


175 


users  and  small  computers.  Network-wide  conventions  have 
been  adopted  so  servers  need  not  be  aware  of  the  detailed 
characteristics  of  user  terminals  or  computers.  These  conven- 
tions have  been  implemented  in  software  which  resides  in  the 
individual  network  nodes.  This  software  does  all  of  the  neces- 
sary translation  to  generate  the  correct  control  and  escape  se- 
quences required  by  the  attached  equipment.  Nodes  attached  to 
terminals  handle  the  following  characteristics:  speed,  echoing, 
parity,  flow  control,  within-line  editing,  cursor  positioning, 
delay  after  format  characters,  and  line-at-a-time  or  character-at- 
a-time  transmission  mode.  Each  network  node  has  the  correct 
variants  of  these  characteristics  for  a  single  specified  terminal 
type,  but  most  of  them  may  be  varied  under  local  and/or 
remote  control.  Another  variant  of  the  node  software  supports 
connections  to  computers  acting  as  either  servers  or  users  of  the 
network.  Cooperating  software  in  the  attached  computer  can 
implement  both  TELNET  (simulated  terminal)  connections,  and 
a  file  transfer  protocol.  Full  end-to-end  flow  control  is  provided 
in  three  stages;  user-to-node,  node-to-node,  and  node-to-user. 
This  prevents  needless  lost  data  packets  when  output  has  been 
suspended  by  a  user,  and  is  required  for  speed  conversion  to  be 
done  correctly.  By  segmenting  the  flow  control,  a  device  need 
not  know  all  the  various  ways  that  other  devices  do  flow 
control.  An  interrupt  feature  allows  data  buffers  to  be  flushed 
and  supporting  processes  to  be  notified.  A  software  rotary  has 
been  incorporated  in  all  nodes  to  provide  automatic  sequencing 
of  connection  attempts  to  a  computer  acting  as  a  server  which 
has  multiple  nodes  attached  to  it. 

19127.  Ritter,  G.  L.,  Currie,  L.  A.,  Resolution  of  spectral  peaks: 
Use  of  empirical  peak  shape,  (Proc.  American  Nuclear  Society 
Topical  Conf ,  Mayaguez,  Puerto  Rico,  Apr.  30-May  4,  1978), 
Paper  in  Computers  in  Activation  Analysis  and  Gamma-Ray 
Spectroscopy,  B.  S.  Carpenter,  M.  D.  D'Agostino,  and  H.  P. 
Yule,  Eds.,  DOE  Symp.  Series  49,  pp.  39-56  (Available  as 
CONF-780421  from  the  National  Technical  Information  Serv- 
ice, Springfield,  V A  22161,  1979). 

Key  words;  empirical  peak  shape;  gamma-ray  spectrum  fit- 
ting; intercomparison  of  computational  methods;  Interna- 
tional Atomic  Energy  Agency;  longrange  interpolation; 
non-linear  least  squares;  peak  resolution;  PICO. 

A  semiempirical  method  of  gamma-spectrum  peak  resolution 
(PICO),  which  uses  experimentally  determined  singlet  peak 
shapes,  has  been  devised  to  minimize  sensitivity  to  systematic 
deviations  from  assumed  analytic  shape  functions.  The  resolving 
power  and  accuracy  of  the  method  have  been  demonstrated 
through  the  use  of  International  Atomic  Energy  Agency  test 
spectra  having  Poisson  measurement  precision  of  about  0.5% 
and  peak  separations  ranging  from  approximately  0.3  to  1.3  full 
width  at  half  maximum. 

19128.  Carpenter,  B.  S.,  D'Agostino,  M.  D.,  Yule,  H.  P.,  Eds., 
Computers  in  activation  analysis  and  gamma-ray  spectroscopy, 

(Proc.  American  Nuclear  Society  Topical  Conf.,  Mayaguez, 
Puerto  Rico,  Apr.  30-May  4,  1978),  Book:  DOE  Symp.  Series 
49.  905  pages  (Available  as  CONF-780421  from  the  National 
Technical  Information  Service,  Springfield,  VA  22161,  1979). 

Key  words:  activation  analysis;  computers;  data  processing; 
gamma-ray  spectroscopy;  x-ray  spectroscopy. 

The  increased  utilization  of  nuclear  analytical  techniques  in 
industrial,  biomedical,  security,  and  research  fields  has  resulted 
in  a  heavy  reliance  on  computers  for  providing  the  speed,  accu- 
racy, and  automation  required  by  current-day  demands.  Fortu- 
nately, the  advent  of  minicomputers  and  microcomputers  has 
greatly  facilitated  the  implementation  of  control  and  data-reduc- 
tion functions  relating  to  activation  analysis  and  gamma-ray  and 
x-ray  spectroscopy.  However,  the  ever  increasing  availability 
and  widespread  use  of  these  computers  also  have  resulted  in  a 
"computer  in  every  lab,"  and  with  it  the  inevitable  overlap  in 


the  development  of  software,  the  occasional  "reinvention  of  the 
wheel,"  and  the  raising  of  questions  on  how  to  best  make  use  of 
newly  acquired  capability. 

Of  the  few  symposiums  held  on  this  subject,  the  last  one. 
Applications  of  Computers  to  Nuclear  and  Radiochemistry,  was 
held  in  1962.  Included  in  the  proceedings  of  that  conference 
(published  in  1963)  were  papers  on  decay-curve  analysis,  unfold- 
ing of  pulse-height  spectra,  least-squares  analysis  of  beta-ray  and 
gamma-ray  spectra,  and  programs  to  obtain  quantitative  results 
from  activation-analysis  spectra.  Although  the  many  advances 
made  in  these  areas  over  the  past  15  years  have  been  reported  in 
the  proceedings  of  other  symposia,  such  as  the  Modern  Trends 
in  Neutron  Activation  Analysis  conferences,  or  in  the  scattered 
open  literature,  there  has  not  been  available  a  single  reference 
source  on  this  subject  matter. 

19129.  Trombka,  J.  I.,  Schmadebeck,  R.  L.,  Bielefeld,  M.  J., 
Evans,  L.  G.,  Metzger,  A.  E.,  Haines,  E.  L.,  Dyer,  C.  S., 
Seltzer,  S.  M.,  Reedy,  R.  C,  Arnold,  J.  R.,  Analytical  meth- 
ods in  determining  elemental  composition  from  the  Apollo  x-ray 
and  gamma-ray  spectrometer  data,  (Proc.  American  Nuclear 
Society  Topical  Conf.,  Mayaguez,  Puerto  Rico,  Apr.  30-May 
4,  1978),  Paper  in  Computers  in  Activation  Analysis  and 
Gamma-Ray  Spectroscopy,  B.  S.  Carpenter,  M.  D.  D'Agostino, 
and  H.  P.  Yule,  Eds.,  DOE  Symp.  Series  49,  pp.  26-38  (Avail- 
able as  CONF-780421  from  the  National  Technical  Informa- 
tion Service,  Springfield,  V A  22161,  1979). 

Key  words:  Apollo- 15  and  -16;  gamma-ray  spectrometers; 
lunar  chemical  analysis;  x-ray  proportional-counter. 

Analytical  methods  are  described  which  were  used  in  the 
analysis  of  data  obtained  with  the  x-ray  proportional-counter 
and  gamma-ray  Nal  spectrometers  flown  on  the  Apollo- 15  and  - 
16  missions  for  the  purpose  of  mapping  the  elemental  composi- 
tion of  the  lunar  surface.  One  method  includes  (1)  procedures 
for  subtracting  various  background  radiation  components  from 
the  data,  (2)  a  least-squares  unfolding  of  the  signal,  based  on 
knowledge  of  the  detector  response,  and  (3)  the  determination 
of  elemental  abundances  from  the  photon  emission  characteris- 
tics of  excited  nuclei.  Two  simpler,  more-approximate  methods 
for  the  analysis  of  the  gamma-ray  data  are  also  described,  which 
are  useful  in  limited  energy  regions. 

19130.  Fiori,  C.  E.,  Myklebust,  R.  L.,  A  simplex  method  for 
fitting  Gaussian  profiles  to  x-ray  spectra  obtained  with  an 
energy-dispersive  detector,  (Proc.  American  Nuclear  Society 
Topical  Conf.,  Mayaguez,  Puerto  Rico,  Apr.  30-May  4,  1978), 
Paper  in  Computers  in  Activation  Analysis  and  Gamma-Ray 
Spectroscopy,  B.  S.  Carpenter,  M.  D.  D'Agostino,  and  H.  P. 
Yule,  Eds.,  DOE  Symp.  Series  49,  pp.  139-149  (Available  as 
CONF-780421  from  the  National  Technical  Information  Serv- 
ice, Springfield,  V A  22161,  1979). 

Key  words:  computer  program;  fitting  Gaussian  profiles; 
incomplete  charge  collection;  lithium-drifted  silicon  detec- 
tor; sequential  simplex  procedure;  x-ray  spectra. 

A  method  is  described  for  the  fitting  of  Gaussian  profiles  to 
the  pulse-height  distributions  of  overlapping  x-ray  peaks  meas- 
ured with  an  energy-dispersive  detector.  The  desired  result  is  to 
know  the  areas  under  individual  x-ray  peaks  in  a  spectrum  in 
which  the  peaks  are  not  resolved.  A  sequential  simplex  proce- 
dure for  selection  of  the  parameters  in  a  mathematical  expres- 
sion that  describes  a  spectral  peak  is  used.  Starting  and  stopping 
criteria  for  the  procedure  are  discussed,  and  a  computer  pro- 
gram is  outlined.  Examples  of  the  method  applied  to  peaks 
obtained  from  a  lithium-drifted  silicon  [Si(Li)]  detector  are  pro- 
vided. 

19131.  Schima,  F.  J.,  A  computer  system  used  for  pulse-height 
analysis,  (Proc.  American  Nuclear  Society  Topical  Conf.,  Ma- 
yaguez, Puerto  Rico,  Apr.  30-May  4,  1978),  Paper  in  Comput- 
ers in  Activation  Analysis  and  Gamma-Ray  Spectroscopy,  B.  S. 
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Carpenter,  M.  D.  D'Agostino,  and  H.  P.  Yule.  Eds.,  DOE 
Symp.  Series  49,  pp.  416-425  (Available  as  CONF-780421 
from  the  National  Technical  Information  Service,  Springfield, 
VA  22161,  1979). 

Key  words:  analog-to-digital  conversion;  computer  systems; 
data  processing  concurrent  with  data  acquisition;  pulse- 
height  analysis,  on  line. 

A  computer-based  pulse-height-analysis  system  is  described. 
The  main  components  consist  of:  (1)  a  4.5-/xsec  digitizing-time 
analog-to-digital  converter,  (2)  a  computer  with  an  external 
direct-access-to-memory  channel,  and  (3)  an  interface  which 
uses  that  channel  to  store  the  digital  data  by  the  increment-by- 
one  mode.  Data-processing  programs  can  be  run  concurrently 
with  the  data  acquisition  with  a  minimum  time  loss  to  interrupt 
service. 

19132.  Schima,  F.  J.,  Hoppes,  D.  D.,  Hirshfeld,  A.  T.,  An 
accurate  on-line  method  for  the  evaluation  of  peak  areas  in 
pulse-height-analyzer  data,  (Proc.  American  Nuclear  Society 
Topical  Conf ,  Mayaguez,  Puerto  Rico,  Apr.  30-May  4,  1978), 
Paper  in  Computers  in  Activation  Analysis  and  Gamma-Ray 
Spectroscopy,  B.  S.  Carpenter,  M.  D.  D'Agostino,  and  H.  P. 
Yule.  Eds.,  DOE  Symp.  Series  49,  pp.  177-184  (Available  as 
CONF-780421  from  the  National  Technical  Information  Serv- 
ice, Springfield.  VA  22161,  1979). 

Key  words:  least  squares  fitting;  normalized  Gaussian  func- 
tion; photo-peak  area  determination;  photo-peaks  data,  data 
analysis;  summation  method. 

A  simple  and  accurate  method  for  obtaining  areas  of  peaks  in 
pulse-height-analyzer  data  resulting  from  the  measurement  of 
gamma-ray  emission-rate  standards  with  Ge  or  Ge(Li)  spec- 
trometer systems  is  described.  Peaks  can  be  located  with  a 
search  procedure  based  on  the  method  of  second  differences. 
For  the  peaks  of  interest,  a  linear  background  correction  is 
made,  after  which  a  normalized  Gaussian  function  is  fitted  to 
the  counts  in  the  near-Gaussian  portion  of  the  peak.  The  fitted 
values  of  the  peak  location  and  width  are  used  to  define  a 
consistent  summing  interval  for  an  accurate  peak-area  evalua- 
tion. 

19133.  DeVoe,  J.  R.,  Barkley,  J.  F.,  Minis,  midis,  and  desk-top 
calculators,  (Proc.  American  Nuclear  Society  Topical  Conf, 
Mayaguez,  Puerto  Rico,  Apr.  30-May  4,  1978),  Paper  in  Com- 
puters in  Activation  Analysis  and  Gamma-Ray  Spectroscopy,  B. 
S.  Carpenter,  M.  D.  D'Agostino,  and  H.  P.  Yule,  Eds.,  DOE 
Symp.  Series  49,  pp.  563-581  (Available  as  CONF-780421 
from  the  National  Technical  Information  Service,  Springfield, 
VA  22161,  1979). 

Key  words:  computer;  instrumentation;  laboratory  automa- 
tion; scientific  computation. 

A  brief  survey  of  the  spectrum  of  computing  equipment  ap- 
propriate for  use  in  the  modern  laboratory  is  presented.  The 
rapid  decline  in  the  cost  of  small  computers  (25%  per  year)  is 
making  automation  available  to  every  laboratory.  Current  equip- 
ment in  three  major  categories,  microprocessors,  calculators, 
and  minicomputers,  is  described  along  with  a  historical  perspec- 
tive of  the  development  of  devices  in  each  class.  Finally,  the 
impact  of  recent  developments  in  electronic  and  communica- 
tions technology  on  the  laboratory  user  is  discussed. 

19134.  Motz,  J.  W.,  Danos,  M.,  Information  storage  requirements 
in  radiology,  (Proc.  SPIE  Conf  on  Recent  and  Future  Devel- 
opments in  Medical  Imaging  II,  San  Diego,  CA,  Aug.  27-29, 
1979),  SPIE  J.  206,  56-59  (1979). 

Key  words:  digital  image  requirement;  image  information; 
information  content;  medical  x-ray  image;  x-ray  image  stor- 
age. 


The  number  of  bits  required  for  storing  the  information  con- 
tained in  an  x-ray  image  depends  primarily  on  the  x-ray  expo- 
sure at  the  image  plane  and  on  the  desired  spatial  resolution. 
This  dependence  has  been  determined  from  calculations  of  the 
maximum  attainable  signal-to-noise  ratios  for  exposures  and  res- 
olutions respectively  in  the  regions  from  10"^  to  10^  milliroent- 
gens  and  lO"*  to  1  cm^.  The  results  show  that  for  the  different 
image  sizes  and  exposures  used  in  diagnostic  radiology,  the 
number  of  bits  required  for  the  storage  of  these  images  extends 
from  approximately  10^  to  10*. 

19135.  Kim.  M.  W..  Goldburg.  W.  I.,  Esfandiari.  P..  Sengers.  J. 
M.  H.  L.,  Test  of  mean-field  behavior  by  light  scattering  in 
three  phases  of  a  fluid  mixture  near  its  tricritical  point,  J. 

Chem.  Phys.  71,  No.  12.  4888-4898  (Dec.  15,  1979). 

Key  words:  correlation  length;  mean  field;  sum  rule;  sus- 
ceptibility; three  coexistence  phases;  tricritical  point. 

Measurements  are  reported  of  the  angular  dependence  of  in- 
tensity and  spectral  width  of  light  scattered  quasielastically  from 
three  coexistent  liquid  phase  a,  /3,  y  near  a  tricritical  point. 
From  the  data,  the  susceptibilities  x  and  correlation  lengths  ^  in 
each  of  the  phases  were  calculated.  Two  predictions  from  mean- 
field  theory  were  tested,  namely  "Griffiths'  first  sum  rule":  X" 

+  Afr^' ^  =Jf* ^  or  +  =  ^g,  and  "Griffiths'  second  sum 
rule":  Xa'"' '  +  Xj'" '-Xe~ "  ' ^T- T,),  or  ^0"'  + V'-^' 
a:(T—Ti).  The  second  sum  rule  is  found  to  hold  within  the 
accuracy  of  our  data.  The  first  sum  rule  is  violated  for  the 
correlation  lengths.  It  is  found  to  hold  for  the  susceptibilities, 
but  only  after  the  scattered  intensities  are  properly  corrected  for 
differences,  between  phases,  in  the  derivative  of  the  dielectric 
constant  with  respect  to  order  parameter.  This  derivative  was 
obtained  from  model  calculations  of  Kaufman  and  Griffiths.  The 
viscosities  of  the  coexisting  phases  were  measured;  combined 
with  the  spectral  width  and  correlation  length  data,  they  con- 
firmed, with  no  adjustable  parameters,  Kawasaki's  equation  for 
the  Rayleigh  linewidth  of  a  critical  fluid. 

19136.  Antonucci.  J.  M..  Brauer,  G.  M..  Termini,  D.  J.,  Isocyan- 
ato  urethane  methacrylates  derived  from  hydroxyethyl  metha- 
crylate,  J.  Dent.  Res.  59,  No.  1,  35-43  (Jan.  1980). 

Key  words:  adhesion;  dentin;  diisocyanates;  hydroxyethyl; 
isocyanato  urethane  methacrylates;  methacrylate;  polymer- 
ization; synthesis. 

Isocyanato  urethane  methacrylates  were  synthesized  from  five 
diisocyanates  and  hydroxyethylmethacrylate.  They  may  be  ho- 
mopolymerized  or  copolymerized  with  other  methacrylates  by 
the  usual  free  radical  methods  of  initiation  and  have  potential  as 
adhesion-promoting  agents  for  dentin. 

19137.  Eden,  G.  T.,  Franklin,  O.  M.,  Powell.  J.  M.,  Ohta,  Y., 
Dickson.  G.,  Fit  of  porcelain  fused-to-metal  crown  and  bridge 
castings,  /.  Dent.  Res  58,  No.  12,  2360-2368  (Dec.  1979). 

Key  words:  casting  accuracy;  casting  ring  liners;  crown  and 
bridge  castings;  dental  casting  techniques;  dental  die;  porce- 
lain fused  to  metal  alloys. 

The  dimensional  accuracy  of  porcelain  fused  to  metal  crown 
and  bridge  castings  was  determined  on  truncated  cone-shaped 
steel  dies.  Ni-Cr  castings  produced  in  manufacturers'  laborato- 
ries were  consistently  undersize,  while  precious  metal  castings 
were  consistently  oversize.  Ni-Cr  castings,  produced  in  NBS 
laboratories  using  a  modified  investing  technique,  were  routine- 
ly oversize. 

19138.  Wheeler,  J.  C,  Blue  stragglers  as  long-lived  stars,  As- 
trophys.  J.  234,  No.  2,  569-578  (Dec.  1.  1979). 

Key  words:  clusters;  evolution-stars;  open-stars;  stellar  sta- 
tistics. 
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With  the  assumption  that  blue  stragglers  in  open  clusters 
evolve  as  standard  main-sequence  stars,  the  mass  function  and 
other  statistical  properties  are  derived.  The  mass  function  is 
very  similar  to  the  present  mass  function  of  field  stars  and  is 
roughly  consistent  with  hypotheses  of  ongoing  star  formation, 
stellar  coalescence,  and  perhaps  extended  main-sequence  life- 
times to  explain  the  nature  of  blue  stragglers.  The  steep  mass 
function  argues  against  the  hypothesis  of  binary  mass  transfer. 
Other  features  of  blue  stragglers  are  inconsistent  with  noncoeval 
star  formation  and  stellar  coalescence.  The  notion  that  some 
stars  undergo  a  longer-lived  quasi-homogeneous  evolution  is 
considered  and  shown  to  be  consistent  with  many  properties  of 
blue  stragglers. 

19139.  Mendlowitz,  H.,  Glass,  S.  J.,  Radiation  from  charged 
particles  passing  through  crystals,  Phys.  Lett.  73A,  No.  4,  363- 
365  (Oct.  1,  1979). 

Key  words:  channeling;  charged  particles;  crystals;  radi- 
ation. 

Expressions  are  presented  for  the  radiation  from  charged  par- 
ticles passing  through  a  crystal.  Two  cases  are  considered:  (1) 
where  there  is  no  crystal  recoil;  (2)  where  the  particle  is  initially 
moving  parallel  to  the  planes  perpendicular  to  the  crystal  recoil. 

19140.  Grot,  R.  A.,  Field  performance  of  gas  and  electric  water 
heaters,  Proc.  Conf.  on  Major  Home  Appliance  Technology  for 
Energy  Conservation,  Ray  W.  Herrick  Laboratories,  School  of 
Mechanical  Engineering,  Purdue  University,  West  Lafayette.  IN, 
Feb.  27-Mar.  1,  1978.  D.  R.  Tree,  G.  E.  Courville,  V.  O. 
Haynes,  and  H.  Phillips,  Eds.,  pp.  110-120  (Available  as 
CONF-780238  from  the  National  Technical  Information  Serv- 
ice, Springfield,  VA  22161,  1978). 

Key  words:  energy;  insulation;  temperature  reduction; 
usage  patterns;  water  heaters. 

The  results  of  a  field  experiment  for  assessing  the  perform- 
ance of  gas  and  electric  residential  storage  water  heaters  are 
presented.  Energy  requirements  for  hot  water  supply,  hot  water 
consumption  and  usage  pattern  data  are  presented  and  analyzed 
using  statistical  techniques  in  order  to  obtain  average  load 
curves  and  variations  from  the  average.  The  effects  of  various 
retrofit  measures  such  as  wrapping  the  water  heater  with  addi- 
tional insulation  and  reducing  the  hot  water  temperature  are 
assessed  under  actual  usage  conditions. 

19141.  Faller,  J.  E.,  Rinker,  R.  L.,  Zumberge,  M.  A.,  Report  on 
the  development  of  a  portable  absolute  gravimeter,  (Proc.  Int. 
Workshop  on  Monitoring  Crustal  Dynamics  in  Earthquake 
Zones,  European  Seismological  Commission  and  the  Europe- 
an Geophysical  Society,  Strasbourg,  France,  Aug.  29-Sept.  5, 

1978)  ,  Paper  in  Terrestrial  and  Space  Techniques  in  Earthquake 
Prediction  Research,  A.  Vogel,  Ed.,  pp.  359-362  (Friedr. 
Vieweg  &  Sohn,  Braunschweig/Wiesbaden,  Germany,  1979). 

Key  words:  absolute-g;  geodynamic;  geophysical  instrumen- 
tation; geophysics;  gravity. 

We  are  in  the  process  of  developing  an  absolute  gravimeter 
with  an  accuracy  goal  of  1-3  figal  and  a  set  up  and  measure- 
ment time  of  only  a  few  hours  at  any  given  site.  We  discuss  the 
plans  and  progress  to  date  on  such  an  instrument  which  uses  the 
method  of  free  fall. 

19142.  Smid,  M.  E.,  Techniques  for  the  implementation  of  the 
data  encryption  standard,  Proc.  Natl.  Electronics  Conf.  Chica- 
go. IL.  Oct.  19-31.  1979,  pp.  318-321  (National  Engineering 
Consortium,  Inc.,  1211  West  22d  St.,  Oak  Brook,  IL  60521, 

1979)  . 

Key  words:  character  set  encryption;  digital  signatures;  key 
notarization. 


In  1977  the  National  Bureau  of  Standards  published  a  well- 
defined  encryption  algorithm,  known  as  the  Data  Encryption 
Standard  (DES),  which  became  a  standard  for  federal  agencies 
for  uses  not  involving  national  security  matters.  Since  its  publi- 
cation, several  companies  have  produced  hardware  devices 
which  implement  the  standard,  and  there  has  been  an  increased 
awareness  that,  in  certain  applications,  encryption  offers  the 
only  effective  means  of  protecting  data.  This  paper  summarizes 
three  techniques  for  implementing  the  DES:  character  set  en- 
cryption, key  notarization,  and  digital  signatures. 

19143.  Simiu,  E.,  Laboratory  simulation  of  turbulent  wind  spec- 
tra, J.  Eng.  Mech.  Div.  Am.  Soc.  Civ.  Eng.  105,  No.  EM6, 
1050-1054  (Dec.  1979). 

Key  words:  aerodynamics;  buildings  (codes);  dynamics; 
structural  engineering;  towers;  turbulence;  wind  (meteorol- 
ogy)- 

A  discussion  is  presented  of  the  implications  of  recent  results 
of  atmospheric  boundary  layer  research  for  the  wind  tunnel 
simulation  of  the  along-wind  response  of  tall  structures.  It  is 
shown,  on  the  basis  of  similarity  considerations  and  of  recently 
developed  models  of  the  atmospheric  flow  structure,  that  the 
turbulent  fluctuations  which  cause  resonant  amplification  effects 
in  tall  buildings  do  not  appear  to  be  similar  in  long  wind  tunnels 
to  the  corresponding  fluctuations  in  atmospheric  flows.  It  is 
suggested  that  corrections  to  the  laboratory  along-wind  meas- 
urements may  be  required  in  order  to  account  for  possible 
differences  between  turbulence  spectra  in  the  atmosphere  and 
the  measured  turbulence  spectra  obtained  in  the  wind  tunnel. 

19144.  Bender,  P.  L.,  Effects  of  ground  motions  on  amplitude 
interferometry,  (Proc.  lAU  Colloq.  No.  50,  University  of 
Sydney,  Australia,  Aug.  30-Sept.  1,  1978),  Paper  in  High 
Angular  Resolution  Stellar  Interferometry.  J.  Davis  and  W.  J. 
Tango,  Eds.,  pp.  5-1 — 5-9  (University  of  Sydney  Press, 
Sydney,  Australia,  Jan.  1979). 

Key  words:  astronomy;  astrophysics;  crustal  movements; 
geophysics;  interferometry;  stellar  diameters. 

Some  examples  are  given  of  types  of  ground  motion  which 
have  been  observed  with  seismic  and  geodetic  instruments.  In 
general,  away  from  sources  of  man-made  noise,  the  amplitudes 
of  ground  strains  and  tilts  in  the  microseism  band  with  periods 
of  a  few  seconds  normally  are  of  the  order  of  a  few  times  10"'°. 
Strain  and  tilt  tides  give  amplitudes  of  a  few  times  10"  ^  and 
long  term  average  strain  and  tilt  rates  at  relatively  good  sites 
may  be  roughly  lO'Vyr.  Superposed  on  such  relatively  long 
wavelength  motions  can  be  larger  local  pier  motions,  which  are 
likely  to  be  irregular.  However,  very  high  ground  stability  has 
been  demonstrated  at  a  few  sites.  The  limitations  of  ground 
motions  on  long  term  amplitude  interferometer  stability  are  seri- 
ous if  applications  such  as  earth  rotation  and  polar  motion 
measurements  are  considered,  but  at  shorter  periods  the  envi- 
ronmental problems  will  be  almost  completely  atmospheric. 

19145.  Haan,  S.  W.,  Dynamic  behavior  of  pairs  of  atoms  in 
simple  liquids,  Phys.  Rev.  A  20,  No.  6,  2516-2520  (Dec.  1979). 

Key  words:  diffusion;  Lennard-Jones  fluid;  liquid  rubidium; 
liquids;  molecular  dynamics;  potential  of  mean  force;  rela- 
tive motion  of  pairs;  Smoluchowski's  equation. 

The  microscopic  dynamic  behavior  of  some  simple  liquids  has 
been  investigated  by  observing  the  time  evolution  of  the  separa- 
tion between  members  of  pairs  of  atoms.  The  distribution  func- 
tion for  this  process  was  calculated  in  molecular-dynamics  stud- 
ies of  several  states  of  two  model  fluids:  Lennard-Jones  and 
simulated  rubidium.  The  overall  features  of  the  results  are  de- 
scribed quite  well  by  a  simple  model  in  which  the  distribution 
of  pair  separations  satisfies  Smoluchowski's  equation  with  a  po- 
tential of  mean  force.  The  model  uses  a  nonlinear  time  scale 
determined  from  the  single-particle  motion. 
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19146.  Bowman,  C.  D.,  Schrack,  R.  A.,  Influence  of  vibrations 
of  gas  molecules  on  neutron  reaction  cross  sections,  Phys.  Rev. 
C  21,  No.  1,  58-64  (Jan.  1980). 

Key  words:  Doppler  effect;  fission;  gas  target;  molecular 
vibrations;  neutron  reactions; 

The  change  in  molecular  vibrational  energy  upon  absorption 
of  a  neutron  by  a  nucleus  bound  in  a  free  molecule  can  influ- 
ence resonance  shape  and  other  aspects  of  neutron  reaction 
cross  sections.  A  formalism  is  developed  for  centrosymmetric 
molecules  such  as  UFs  and  applied  to  the  shape  of  the  6.67  eV 
resonance  in  ^'*U.  The  ratio  of  the  resonance  shape  for  ^^^UFe 
gas  and  for  solid  ^'^sOe  has  been  measured  and  compared  with 
the  calculation.  Reasonable  agreement  is  obtained  indicating  the 
validity  of  the  calculation  and  the  necessity  to  include  vibration 
effects  to  avoid  large  errors  in  measurements  and  calculations 
on  gas-containing  systems. 

19147.  Burch,  D.  M.,  Contreras,  A.  G.,  Treado,  S.  J.,  The  use  of 
low-moisture-permeability  insulation  as  an  exterior  retrofit 
system — A  condensation  study,  (Proc.  ASHRAE  Annual 
Symp.  on  Field  Measurements  on  Effectiveness  of  Thermal 
Retrofitting  of  Structures,  ASHRAE  Annual  Meeting,  De- 
troit, MI,  June  25-27,  1979),  ASHRAE  Trans.  85,  Pt.  2,  547- 
562  (1979). 

Key  words:  condensation  in  walls;  effect  of  moisture  on 
heat  transmission;  moisture  within  wood-frame  cavity  walls. 

Laboratory  and  field  studies  were  carried  out  to  determine 
whether  the  use  of  low-moisture-permeability  insulation  as  an 
exterior  retrofit  system  increases  winter  moisture  accumulation 
within  the  existing  wood  siding,  sheathing,  and  cavity  insula- 
tion. A  full-scale  insulated  test  wall  was  sandwiched  between  a 
hot  and  cold  box  apparatus  in  the  laboratory.  The  exterior 
surface  of  one  half  of  this  test  wall  was  fitted  with  a  low- 
permeability  insulation  retrofit  system.  The  exterior  surface  of 
the  test  wall  was  subsequently  exposed  to  two  consecutive 
steady-state  winter  conditions,  while  the  interior  surface  was 
exposed  to  a  typical  indoor  condition  for  a  residence.  The 
moisture  accumulations  within  various  components  of  the  two 
halves  of  the  test  wall  were  compared.  The  moisture-transfer 
processes  which  occurred  in  the  test  wall  were  modeled  with  an 
ASHRAE  diffusion  model  modified  with  a  term  to  account  for 
air  leakage  from  the  hot  to  the  cold  box.  A  limited  field  survey 
of  several  wall  constructions  was  carried  out  to  compare  field 
observations  of  moisture  conditions  with  laboratory  results. 

In  addition,  the  effect  of  accumulated  moisture  of  wall  heat 
transmission  was  examined. 

19148.  Wallerstein,  G.,  Brugel,  E.  W.,  The  absolute  magnitude  of 
the  field  population  II.  Cepheid  XX  Virginis,  Astron.  J.  84,  No. 
12,  1840-1845  (Dec.  1979). 

Key  words:  cepheids;  population  II  cepheids;  XX  Virginis. 

A  radial  velocity  curve  from  38  A/mm  Palomar  plates  of  XX 
Vir  is  presented.  The  velocity  data  are  combined  with  UBV 
colors  to  derive  the  radius  and  Mv.  The  same  method  is  also 
used  to  derive  Mv  for  RR  Lyrae.  The  results  are  Mv  (RR 
Lyrae)  =  +  0.6  and  Mv  (XX  Vir)  =  -0.7.  The  luminosity  for 
XX  Vir  places  it  among  the  cepheids  of  similar  periods  in 
globular  clusters. 

19149.  Klais,  O.,  Anderson,  P.  C,  Laufer,  A.  H.,  Kurylo,  M.  J., 
An  upper  limit  for  the  rate  constant  of  the  bimolecular  reaction 

CHa  -(-  O2  ^  OH  +  H2CO  at  368  K,  Chem.  Phys.  Lett.  66,  No. 
3,  598-601  (Oct.  15,  1979). 

Key  words:  atmospheric  reactions;  combustion;  methyl 
radicals;  modeling;  oxidation;  oxygen;  rate  constant. 

An  upper  limit  for  the  rate  constant  of  the  bimolecular  reac- 
tion CH3  -I-  O2  -*  OH  -I-  H2CO  at  368  K  has  been  measured  by 


monitoring  OH  using  the  flash  photolysis — resonance  fluores- 
cence technique.  Careful  modeling  of  the  system  in  conjunction 
with  statistical  analysis  indicates  an  upper  limit  of  ^  <  3  X  10~'® 
cm^  molec"'  s~'.  The  rate  constant  for  the  reaction  of  OH  with 
azomethane  has  also  been  measured. 

19150.  Keller,  R.  A.,  Engleman,  R.,  Jr.,  Zalewski.  E.  F.,  Opto- 
galvanic  spectroscopy  in  a  uranium  hollow  cathode  discharge,  / 

Opt.  Soc.  Am.  69,  No.  5,  738-742  (May  1979). 

Key  words:  electron  temperature;  hollow  cathode;  isotope 
ratio;  opto-galvanic  effect;  oscillator  strength;  spectroscopy; 
uranium. 

Laser  induced  impedance  changes  in  a  hollow  cathode  dis- 
charge containing  sputtered  uranium  atoms  were  used  for  stand- 
ard spectroscopic  measurements,  the  determination  of  oscillator 
strengths,  the  measurement  of  the  electron  temperature  of  the 
discharge,  isotope  ratio  analysis,  and  obtaining  information 
about  the  sputtering  process.  Concentrations  of  uranium  atoms 
as  small  as  lOVcc  could  be  detected. 

19151.  Newbury,  D.  E.,  Heinrich,  K.  F.  J.,  Quantitative  proce- 
dures in  ion-probe  microanalysis,  Mikrochim.  Acta  Suppl.  8,  3- 
24  (1979). 

Key  words:  ion  probe  microanalysis;  local  thermal  equilibri- 
um model;  microanalysis;  relative  elemental  sensitivity  fac- 
tors; secondary  ion  mass  spectrometry;  surface  analysis. 

Quantitative  analysis  procedures  for  the  ion  microprobe  can 
be  based  on  theoretical  or  empirical  approaches.  The  local  ther- 
mal equilibrium  model  is  examined  as  a  representative  of  the 
theoretical  models,  and  the  relative  sensitivity  factor  method  is 
taken  as  a  representative  of  the  empirical  methods.  A  compari- 
son of  the  accuracy  of  the  analysis  of  multi-element  glasses  by 
the  two  techniques  reveals  that  the  sensitivity  factor  approach 
yields  the  most  accurate  results.  Sources  of  error  to  which  all 
quantitative  procedures  are  subject  include  (1)  errors  in  the 
description  of  the  sputtering  process,  (2)  lack  of  accurate  values 
of  physical  parameters,  and  (3)  instrumental  effects.  Instrumental 
factors  are  found  to  affect  measured  relative  secondary  ion 
yields  by  as  much  as  a  factor  of  50  when  the  results  from  one 
instrument  are  compared  with  those  from  another  and  constitute 
one  of  the  major  difficulties  for  quantitative  procedures.  A  com- 
bination of  relative  sensitivity  factors  measured  on  an  instrument 
for  which  the  matrix  correction  factors  have  been  theoretically 
determined  offers  the  most  promise  for  practical  analysis. 

19152.  Schumann,  L.  W.,  Wildman,  D.  W.,  Gallagher,  A.  C, 
Electric  discharge  excitation  of  thallium  in  high-pressure  xenon, 

/  Appl.  Phys.  50,  No.  12,  7965-7970  (Dec.  1979). 

Key  words:  discharge;  excimer;  thallium. 

We  report  data  obtained  in  pulsed  1.5  — 280-MW/l  electric 
discharges  in  thallium-doped  xenon  gas  at  thallium  densities  of 
(1.5-26)  X  10^^  cm~^  and  xenon  densities  of  (1-4)  X  10'^ 
cm"^  Stable  steady-state  discharges  were  obtained  without  the 
use  of  preionization  or  sustainers.  Steady-state  E/N,  J/N,  and  Tl 
and  Xe  excited-state  populations  were  determined  for  the  posi- 
tive column  of  the  discharge.  These  measurements  indicate  an 
electron  temperature  of  0.45  —  0.65  eV,  with  the  gas  temperature 
remaining  at  ~0. 1  eV  during  the  several-microsecond  dis- 
charges. The  thallium  states  lower  in  energy  than  Tl(85i/2) 
generally  show  a  higher  excitation  temperature  than  the  states 
from  Tl(85i  12)  to  the  thallium  ionization  limit,  particularly  at 
the  higher  current  densities.  The  homogeneity  of  a  9-cm-long 
transverse  discharge  and  the  effects  of  this  discharge  on  a  laser 
beam  propagating  through  the  thallium-xenon  medium  were  in- 
vestigated. The  implications  of  these  results  for  a  discharge- 
pumped  Tl-Xe  excimer  laser  are  discussed. 

19153.  Cahn,  J.  W.,  Stability  of  rods  with  anisotropic  surface  free 
energy,  Scr.  Metall.  13,  No.  11,  1069-1071  (Sept.  1979). 
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Key  words:  composites;  durability;  eutectics;  Rayleigh 
waves;  stability;  surface  anisotropy. 

The  stability  of  a  long  single  crystal  rod  with  respect  to 
thickness  variations  by  diffusional  redistribution  of  matter  is 
strongly  affected  by  surface  free  energy  anisotropy.  The  impli- 
cations for  composite  stability  and  for  measurement  of  surface 
energy  anisotropy  is  briefly  discussed. 

19154.  Wampler,  R.  H.,  Algorithm  544  L2A  and  L2B,  weighted 
least  squares  solutions  by  modified  Gram-Schmidt  with  iterative 
refinement  [F4],  Assoc.  Comput.  Much.  Trans.  Math.  Software 
5,  No.  4,  494-499  (Dec.  1979). 

Key  words:  covariance  matrix;  curve  fitting;  iterative  re- 
finement; least  squares  solution;  linear  constraints;  overde- 
termined  system  of  equations;  regression;  statistics. 

The  Fortran  subroutine  L2  calculates  a  least  squares  solution 
to  an  overdetermined  system  of  n  linear  equations  in  m  un- 
knowns through  the  use  of  modified  Gram-Schmidt  orthogonali- 
zation  with  iterative  refinement.  The  algorithm  is  one  known  to 
provide  maximum  accuracy  in  the  case  of  ill-conditioned  prob- 
lems. Written  in  PFORT,  a  portable  subset  of  ANSI  Fortran, 
the  subroutine  has  been  tested  extensively  on  several  computers. 
The  program  accepts  problems  with  weighted  observations  as 
well  as  problems  where  the  solution  is  subject  to  linear  equality 
constraints.  The  covariance  matrix  of  the  solution  vector  is 
computed. 

19155.  Wampler,  R.  H.,  Solutions  to  weighted  least  squares  prob- 
lems by  modified  Gram-Schmidt  with  iterative  refinement, 

Assoc.  Comput.  Mach.  Trans.  Math.  Software  5,  No.  4,  457-465 
(Dec.  1979). 

Key  words:  covariance  matrix;  curve  fitting;  iterative  re- 
finement; least  squares  solution;  linear  constraints;  overde- 
termined system  of  equations;  regression;  underdetermined 
system  of  equations. 

A  Fortran  implementation  of  an  algorithm  for  solving  weight- 
ed least  squares  problems  by  modified  Gram-Schmidt  with  itera- 
tive refinement  is  described.  The  algorithm  is  one  known  to 
provide  maximum  accuracy  in  the  case  of  ill-conditioned  prob- 
lems. The  types  of  problems  which  can  be  solved  include  over- 
determined  and  underdetermined  systems  of  linear  equations, 
and  problems  where  the  solution  is  subject  to  linear  equality 
constraints.  The  covariance  matrix  of  the  solution  vector  is 
computed. 

19156.  Kusuda,    T.,    Engineering   and   the   health  sciences, 

ASHRAEJ.  21,  No.  11,  78  (Nov.  1979). 

Key  words:  air  quality;  contaminants  from  building  materi- 
als; engineering  and  health  effects;  environmental  contami- 
nants; health  science. 

Recently,  Section  2  of  the  ASHRAE  R&T  Committee  is 
concerned  with  such  health  problems  as  Legionnaires'  disease 
(possibly  carried  by  cooling  tower  effluents),  effects  of  glass 
fiber  from  duct  linings,  indoor  radioactivity  due  to  radon  ema- 
nation from  building  materials,  and  various  other  organic  and 
inorganic  contaminants  coming  from  building  materials  and 
HVAC  systems.  Energy  conservation  measures  have  also  cre- 
ated new  environmental  problems.  For  example,  airtight  build- 
ings increase  humidity  which  increases  condensation  and  subse- 
quent deterioration  of  building  materials  and  growth  of  microor- 
ganisms; low  ventilation  rates  lead  to  increased  concentration  of 
radon  from  building  materials  and  of  such  termite  treatments  as 
chlordane;  new  thermostat  settings  can  significantly  affect  ther- 
mal comfort  and  productivity. 

Although  the  biomedical  or  epidemiological  aspects  of  envi- 
ronmental parameters  are  outside  of  the  traditional  ASHRAE 
members  technical  expertise,  it  is  becoming  increasingly  impera- 
tive that  Section  2  must  deal  with  health  and  safety-related 
subjects. 


19157.  Failey,  M.  P.,  Anderson,  D.  L.,  Zoller,  W.  H.,  Gordon, 
G.  E.,  Lindstrom,  R.  M.,  Neutron-capture  prompt  y-ray  activa- 
tion analysis  for  multielement  determination  in  complex  sam- 
ples,/ina/.  Chem.  51,  No.  13,  2209-2221  (Nov.  1979). 

Key  words:  instrumental  analysis;  multielement  analysis; 
neutron  activation;  neutron  capture;  prompt  gamma  rays; 
trace  element  analysis. 

Gamma-ray  spectra  were  taken  up  to  11  MeV  from  a  wide 
range  of  samples  and  elemental  standards  while  under  neutron 
irradiation  to  determine  the  elements  whose  prompt  y  rays  are 
observable  and  can  be  used  for  analytical  measurements.  Up  to 
17  elements  from  among  the  set  H,  B,  C,  N,  Na,  Mg,  Al,  Si,  P, 
S,  CI,  K,  Ca,  Ti,  V,  Mn,  Fe,  Cd,  Nd,  Sm,  and  Gd  are  measur- 
able in  samples  of  coal,  fly  ash,  orchard  leaves,  and  bovine  liver 
by  neutron-capture  prompt  y-ray  activation  analysis  (PGAA). 
The  combination  of  PGAA  and  instrumental  neutron  activation 
analysis  (which  uses  the  same  equipment)  can  be  used  to  meas- 
ure concentrations  of  40  to  50  elements  in  individual  samples  of 
many  types  of  material.  Concentrations  are  reported  for  the 
elements  measurable  by  PGAA  in  National  Bureau  of  Standards 
Standard  Reference  Materials:  coals  (SRMs  1632,  1632a,  1635), 
fly  ashes  (1633,  1633a),  orchard  leaves  (1571),  and  bovine  liver 
(1577). 

19158.  Wampler,  R.  H.,  Test  procedures  and  test  problems  for 
least  squares  algorithms,  /  Economet.  12,  3-22  (1980). 

Key  words:  algorithms;  computer  programs;  least  squares; 
regression;  statistics;  test  problems. 

Numerous  test  problems  have  been  introduced  in  the  past 
twenty  years  for  the  purpose  of  studying  and  comparing  least 
squares  algorithms  and  computer  programs.  This  paper  discusses 
and  classifies  some  of  the  useful  test  problems  which  have 
appeared  in  the  literature.  A  recent  large  scale  test  procedure  is 
briefly  summarized.  Several  neat,  mathematical  examples  are 
displayed.  One  of  these,  first  introduced  by  Lauchli,  is  modified 
so  that  it  can  be  solved  by  the  method  of  inverting  a  matrix  of 
correlation  coefficients.  Comparative  results  from  running  two 
types  of  problems  on  several  different  algorithms  are  given 
which  illustrate  some  of  the  factors  affecting  computational 
accuracy:  choice  of  algorithm,  scaling  of  the  data,  tolerance 
parameters,  and  iterative  refinement. 

19159.  Geltman,  S.,  Resonant  multiphoton  ionisation  with  intense 
monochromatic  lasers,  /  Phys.  B:  Atom.  Molec.  Phys.  13,  115- 
133  (1980). 

Key  words:  AC  Stark  shifts;  AC  Stark  widths;  cesium; 
hydrogen;  intermediate  resonances;  laser  pulses;  monochro- 
matic; multiphoton  ionization;  Rabi  oscillation;  sodium. 

A  theoretical  procedure  is  presented  for  the  evaluation  of 
resonant  multiphoton  ionisation  rates  for  atoms  interacting  with 
intense  monochromatic  lasers.  The  essence  of  the  procedure  is 
to  treat  first  the  strong  coupling  by  solution  of  the  truncated 
Schrodinger  equation  to  obtain  a  time-dependent  superposition 
state.  This  is  then  used  as  the  lowest  order  approximation  to 
iterate  the  full  time-dependent  Schrodinger  equation  to  obtain 
the  transition  amplitude  to  the  continuum.  A  model-atom  study 
of  the  time  evolution  of  the  ionisation  probability  is  carried  out 
and  the  approach  to  rate  behaviour  in  the  long-time  limit  is 
demonstrated.  Ionisation  rates  are  evaluated  for  a  variety  of 
resonant  processes  in  H,  Na  and  Cs  involving  one  or  two  lasers, 
as  a  function  of  intensities  and  detunings.  Comparison  with 
experiment  is  still  in  a  fragmentary  stage,  and  some  large  dis- 
crepancies are  found  to  exist. 

19160.  Pielert,  J.  H.,  Gross,  J.  G.,  Technical  evaluation  needs  for 
building  rehabilitation,  Proc.  2d  Canadian  Building  Congress — 
Rehabilitation  of  Buildings,  Toronto.  Canada,  Oct.  15-17,  1979, 
pp.  93-99  (National  Research  Council  of  Canada,  Ottawa, 
Canada,  1979). 
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Key  words:  building  codes;  building  regulations;  building 
technology;  economics;  rehabilitation. 

The  paper  will  review  an  aspect  of  the  Building  Rehabilita- 
tion Technology  Program  in  the  Center  for  Building  Technol- 
ogy (CBT)  of  the  National  Bureau  of  Standards  related  to  the 
development  of  performance  evaluation  methods  needed  to 
make  rehabilitation  decisions. 

Generally,  building  codes  for  new  construction  written  in  a 
prescriptive  format  are  the  existing  bases  for  regulating  building 
rehabilitation.  This  approach  presents  difficulties  since  retroac- 
tive application  of  codes  for  new  construction  to  existing  build- 
ings increases  costs  and  discourages  rehabilitation.  There  are 
currently  several  activities  both  at  the  U.S.  Federal  and  State 
levels  where  model  code  provisions  for  alterations  and  additions 
to  existing  buildings  are  under  development  and  implementation. 
The  Housing  and  Community  Development  Act  of  1978  calls 
on  the  Department  of  Housing  and  Urban  Development  "to 
develop  model  rehabilitation  guidelines  for  the  voluntary  adop- 
tion by  States  and  communities."  New  provisions  for  building 
rehabilitation  have  been  incorporated  into  the  Massachusetts 
State  building  code.  Since  the  development  of  these  provisions 
is  intended  to  be  in  performance  terms,  there  is  a  need  for 
technical  evaluation  methods  and  guidelines  for  application  of 
performance-based  provisions.  CBT  is  developing  manuals 
which  will  include  state-of-the-art  listings  of  technical  data  for 
building  components  and  specific  health  safety  and  general  wel- 
fare attributes;  e.g.,  strength  and  stability,  accident  safety,  health 
and  sanitation,  and  energy  conservation.  These  manuals  will 
cover:  (1)  test  methods  for  destructive  and  nondestructive  eval- 
uation of  existing  construction,  (2)  methods  of  analyses  to  pre- 
dict the  performance  of  existing  construction,  (3)  field  inspec- 
tion and  evaluation  methodologies,  (4)  data  on  the  performance 
of  systems  no  longer  used,  and  (5)  data  on  rehabilitation  experi- 
ences. 

The  status  of  these  various  technical  evaluation  activities  will 
be  discussed,  and  an  overview  will  be  given  of  the  other  aspects 
of  the  CBT  Building  Rehabilitation  Technology  Program. 

19161.  Blackburn,  D.  L.,  Berning,  D.  W.,  Reverse-bias  second 
breakdown  in  power  transistors,  Proc.  Electrical  Overstress/ 
Electrostatic  Discharge  Symp..  Denver,  CO.  Sept.  24-27.  1979, 
Ordering  No.  EOS-1,  pp.  116-121  (IIT  Research  Institute, 
Chicago,  IL,  1979). 

Key  words:  focusing,  current;  measurement,  nondestruc- 
tive; second  breakdown,  reverse-bias;  transistor,  power; 
turn-off,  transistor. 

The  construction  and  operation  of  a  unique  facility  for  testing 
power  transistors  for  reverse-bias  second  breakdown  with  mini- 
mal device  degradation  are  described.  Some  experimental  results 
obtained  using  the  circuit  are  discussed.  Reverse-bias  safe  oper- 
ating limits  that  have  been  determined  nondestructively  are 
shown,  a  method  for  qualitatively  observing  the  focusing 
(crowding)  of  current  to  the  centers  of  the  emitter  fingers  is 
described,  and  some  observations  on  the  focusing  of  the  current 
during  the  collector  current  storage  time  are  discussed. 

19162.  Galloway,  K.  F.,  Mayo,  S.,  Roitman,  P.,  Radiation  levels 
associated  with  advanced  lithographic  techniques,  J.  Electro- 
chem.  Soc.  126,  No.  12,  2245-2248  (Dec.  1979). 

Key  words:  electron-beam  lithography;  metal-oxide-semi- 
conductor device;  process-induced  radiation  damage;  radi- 
ation damage;  semiconductor  devices;  very  large  scale  inte- 
gration; x-ray  lithography. 

Estimates  of  the  radiation  absorbed  dose  in  critical  device 
oxide  layers  due  to  x-ray  and  direct-write  electron  beam  lithog- 
raphy are  developed.  Layered  structures  of  photoresist,  alumi- 
num, silicon  dioxide,  and  silicon  are  used  for  explicit  calcula- 
tions. It  is  shown  that  radiation  levels  in  the  Megarad  (Si02) 
range  can  be  expected  for  both  of  these  advanced  lithographic 


techniques.  The  consequences  of  this  process-induced  radiation 
damage  are  briefly  considered. 

19163.  Myers,  D.  R.,  Phillips,  W.  E.,  Observation  of  unequal 
densities  for  sulfur  defects  In  silicon  predeposited  by  low 
fluence  Ion  Implantation,  J.  Electron.  Mater.  8,  No.  6,  781-788 
(1979). 

Key  words:  dynathermal  capacitance  responses;  dynather- 
mal  current  response;  isotopes;  silicon;  sulfur;  thermally 
stimulated  measurements. 

The  dynathermal  current  and  capacitance  responses  of  two 
isotopes  of  sulfur,  and  ^*S>,  predeposited  by  low  fluence  ion 
implantation  into  silicon  p^  —  n  junction  diodes  are  presented.  As 
opposed  to  all  previous  studies,  in  this  work  unequal  densities 
are  seen  for  the  shallow  and  deep  sulfur  defects,  for  both  the 
and  ^''S-  related  defects.  Additionally,  the  dynathermal  re- 
sponse of  the  deep  center  is  seen  to  exhibit  a  shift  of  3  K 
from  that  of  at  a  fixed  heating  rate  of  9.5  ±0.1  K/s,  consist- 
ent with  the  isotope  dependence  of  the  thermal  emission  process 
observed  earlier  for  these  centers  by  isothermal  capacitance 
measurements. 

19164.  Nyyssonen,  D.,  Spatial  coherence:  The  key  to  accurate 
optical  micrometrology,  (Proc.  Soc.  of  Photo-Optical  Instru- 
mentation Engineers,  San  Diego,  CA,  Aug.  29-30,  1979), 
Paper  in  Applications  of  Optical  Coherence  194,  34-44  (Society 
of  Photo-Optical  Instrumentation  Engineers,  Box,  10,  Belling- 
ham,  WA  98225,  1979). 

Key  words:  coherence;  laser  applications;  microdensito- 
metry;  microlithography;  micrometrology;  optical  micros- 
copy; partially  coherent  imaging. 

The  accurate  measurement  of  micrometer-size  linewidths  on 
integrated-circuit  photomasks  and  wafers  requires  more  accurate 
edge  detection  techniques  than  traditional  optical  measuring  sys- 
tems can  achieve.  A  scanning  photometric  optical  microscope 
has  the  capability  of  determining  edge  location  using  an  optical 
threshold  with  a  resulting  linewidth  error  much  smaller  than  the 
Airy  disc  radius  of  the  imaging  objective.  However,  the  thresh- 
old corresponding  to  edge  location  is  dependent  upon  the  spatial 
coherence  of  the  illumination.  Analysis  using  the  theory  of 
partial  coherence  has  led  to  threshold  equations  with  correc- 
tions for  contrast  and  optical  phase  difference  at  the  line  edge. 
Both  the  theory  and  instrumentation  which  have  been  devel- 
oped for  measurements  on  both  photomasks  and  wafers  are 
described.  Linewdiths  as  small  as  0.5  jim  can  be  measured  with 
a  sensitivity  of  0.01  fxin  and  an  estimated  uncertainty  of  0.05 
jLim. 

19165.  Linholm,  L.  W.,  Carver,  G.  P.,  Russell,  T.  J.,  The  use  of 
microelectronic  test  structures  to  characterize  IC  materials, 
processes,  and  processing  equipment,  Proc.  Measurement  Sci- 
ences Conf.,  San  Louis  Obispo.  CA.  Nov.  30.  1979,  pp.  129-150 
(1979). 

Key  words:  circuit  characterization;  cross-bridge  sheet  re- 
sistor; electrical  alignment  test  structure;  gated  diode;  inte- 
grated test  structure;  microelectronic  test  structure;  process 
validation  wafer;  random  fault  test  structure;  sheet  resistor; 
test  methods;  test  pattern;  test  structure. 

With  the  increasing  complexity  of  large  scale  integrated  cir- 
cuits, it  is  becoming  more  difficult  to  fully  characterize  circuit 
performance.  Microelectronic  test  structures  offer  an  important 
source  of  reliable  data  for  circuit  characterization.  When  prop- 
erly designed,  test  structures  can  be  used  to  evaluate  material, 
process,  processs  equipment,  and  device  parameters  to  provide 
the  necessary  information  for  circuit  characterization.  The  Na- 
tional Bureau  of  Standards  is  conducting  a  program  to  develop 
well-designed  test  structures  and  methods  to  test  these  struc- 
tures. The  test  structures  are  modular  and  can  be  tested  with 
computer-controlled  data  acquisition  systems;  they  can  be  used 
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to  obtain  unambiguous  information  on  the  parameter  the  struc- 
ture is  intended  to  measure.  Data  from  these  test  structures  can 
be  applied  to  circuit  characterization,  process  control,  technol- 
ogy assessment,  and  yield  analysis.  Examples  of  the  test  struc- 
tures in  some  of  these  applications  are  presented. 

19166.  Phillips,  W.  E.,  Koyama,  R.  Y.,  Buehler,  M.  G.,  Suppres- 
sion of  measurement  interferences  from  interface  states  and 
mobile  ions  in  thermally  stimulated  current  measurements  in  an 
MOS  capacitor,  /.  Electrochem.  Soc.  126,  No.  11,  1979-1981 
(Nov.  1979). 

Key  words:  interface  states;  measurement  interferences; 
mobile  ions;  MOS  capacitor;  silicon;  thermally  stimulated 
measurements. 

A  study  was  made  of  the  effectiveness  of  different  procedures 
for  suppressing  measurement  interferences  from  interface  states 
at  the  oxide-silicon  interface  and  from  mobile  ions  in  the  oxide 
layer  of  MOS  capacitors  during  thermally  stimulated  current 
measurements.  It  was  found  that  the  interface  states  can  be 
activated  or  deactivated  by  the  choice  of  biasing  sequences  and 
that  the  interference  of  mobile  ions  can  be  suppressed  by  bias 
temperature  stress  procedures  which  move  the  mobile  ions  to 
the  metal  electrode. 

19167.  Hoffman,  J.  D.,  On  the  formation  of  polymer  fibrils  by 
flow-induced  crystallization.  Polymer  20,  1071-1077  (Sept. 
1979). 

Key  words:  crystallization  theory  flow  induced  crystalliza- 
tion; extended  chain  fibrils;  polymer  crystallization;  shish 
kebabs. 

A  theory  of  the  formation  of  the  core  fibril  ("shish")  that  is 
produced  by  flow-induced  crystallization  in  undercooled  poly- 
mer solutions  is  given.  Multiple  nucleation  events  on  a  flow- 
elongated  molecule  produce  an  embryonic  fibril  that  is  a  con- 
nected set  of  bundlelike  nuclei.  End  surface  stress  resulting  from 
the  repulsion  of  the  "amorphous"  chains  in  the  regions  between 
these  nuclei  builds  up  cumulatively  as  the  nuclei  mature,  leading 
ultimately  to  volume  strain  in  the  body  of  each  crystallite  in  the 
core  fibril.  This  causes  the  diameter  and  length  of  the  crystal- 
lites to  be  limited  in  a  thermodynamic  sense.  The  dependence  of 
this  diameter  and  length  are  calculated  in  terms  of  the  driving 
force  for  the  crystallization.  Annealing  and  melting  effects  are 
discussed.  The  theory  leads  to  a  thin  (~150  to  ~500  A)  core 
fibril  that  is  a  set  of  concatenated  and  substantially  extended- 
chain  crystallites  of  stable  diameter  that  is  interrupted  at  long 
intervals  (-1000  to  -3000  A)  by  short  and  highly  strained 
amorphous  regions.  Most  of  the  chain  molecules  pass  through 
these  amorphous  zones  from  one  crystallite  to  another.  Expand- 
ed lattice  spacings  are  predicted  for  the  crystallites  comprising 
the  core  fibril  under  certain  circumstances. 

19168.  Calvano,  N.  J.,  Berger,  R.  E.,  Effects  of  selected  test 
variables  on  the  evaluation  of  football  helmet  performance, 

Med.  Sci.  Sports  11,  No.  3,  293-301  (1979). 

Key  words:  headform;  headgear;  head  injury;  helmet; 
impact;  test  method. 

The  most  important  variables  in  helmet  test  methods  (head- 
form,  impact  surface,  velocity)  were  studied  by  systematically 
changing  the  test  variables  and  measuring  the  effect  of  these 
changes  on  the  output  responses  (peak  acceleration  and  severity 
index)  of  helmeted  headforms.  The  degree  of  correlation  be- 
tween variables  was  also  measured.  The  metal  headform  yielded 
consistently  higher  results  than  the  humanoid  headform  but  the 
differences  between  the  two  were  much  greater  during  impacts 
at  the  back  site.  Also,  correlation  between  humanoid  and  metal 
headforms  was  significantly  higher  for  top  impacts  than  for  rear 
impacts.  These  discrepancies  between  top  and  rear  impacts  were 
attributed  to  difficulties  in  the  neck  mounting  system  with  the 
humanoid  headform  which  causes  inordinate  bending  during 


impacts.  The  soft  impact  surface  yielded  lower  responses  than 
the  hard  surface  for  both  headforms,  correlations  between  soft 
and  hard  surfaces  were  high  in  all  cases.  A  small  change  in 
impact  velocity  (4.5  to  5  m/sec)  resulted  in  a  substantially 
higher  output  response.  Correlation  between  velocities  were 
much  lower  for  the  back  impact  site  than  the  top. 

19169.  Plumb,  H.  H.,  International  practical  temperature  scale, 

Metric  Syst  Guide  Bull.  No.  11,  1-5  (Sept.  1974). 

Key  words:  Celsius;  Fahrenheit;  IPTS-68;  Kelvin;  tempera- 
ture; temperature  scale. 

Many  individuals  and  manufacturers  of  thermometers  use  the 
degree  Fahrenheit  as  the  unit  of  temperature.  However,  the 
trend,  as  judged  by  textbooks  and  courses  at  schools  and  univer- 
sities, is  to  express  temperature  in  degrees  Celsius.  The  reason 
for  this  conversion  is  that  the  degree  Celsius  is  used  in  interna- 
tional temperature  scales,  such  as  IPTS-68.  This  temperature 
scale  and  its  relation  to  the  Fahrenheit  and  Celsius  scales  are 
explained  in  this  article. 

19170.  Jones,  F.  E.,  Schoonover,  R.  M.,  Houser,  J.  F.,  In-tank 
measurement  of  solution  density,  Proc.  Symp.  on  Measurement 
Technology  for  Safeguards  and  Materials  Control,  Kiawah 
Island.  SC.  Nov.  26-30.  1979.  p.  42  (1979). 

Key  words:  accountability  tanks;  differential  pressure;  in- 
tank  density  determination;  nuclear  process  solutions;  solu- 
tion density. 

This  paper  presents  the  results  of  an  experiment  which  estab- 
lished the  feasibility  of  in-tank  determination  of  the  density  of 
nuclear  process  solutions  in  the  field  with  an  accuracy  competi- 
tive with  the  precision  claimed  for  the  best  laboratory  determi- 
nations. The  work  also  provided  a  calibration  factor,  with  a 
precision  (estimate  of  the  relative  standard  deviation  of  the 
mean)  of  2.2  parts  in  10,000,  which  can  be  used  to  infer  density 
from  differential  pressure  measurements  in  the  particular  tank. 
The  technique  eliminates  one  error  in  the  laboratory  determina- 
tion of  density  and  minimizes  another.  It  also  can  be  used  to 
indicate  the  homogeneity  of  the  tank  solution  and  thus  deter- 
mine when  a  sample  should  be  taken  for  determination  of  the 
concentration  of  nuclear  material  in  the  solution. 

19171.  Fletcher,  R.  A.,  Mulholland,  G.  W.,  Chabay,  I.,  Bright, 
D.  S.,  Calibration  of  an  optical  particle  counter  by  particle 
Doppler  shift  spectrometry  in  the  4-8  fim  range,  /  Aerosol  Sci. 
11,  53-60  (1980). 

Key  words:  aerosol  size  calibrations;  optical  particle 
counter;  particle  Doppler  shift  spectrometer;  particle  size 
distribution;  settling  velocity;  Stokes  law  velocity;  vibrating 
orifice  aerosol  generator. 

The  particle  Doppler  shift  spectrometer  (PDSS)  can  be  used 
to  make  an  internally  calibrated  size  measurement  of  aerosol 
particles.  For  low  number  concentrations  of  spherical  particles, 
an  accurate  size  distribution  can  be  determined  for  particles 
from  3-30  jim  diameter.  In  this  work  the  PDSS  is  used  to 
calibrate  a  commercial  optical  particle  counter.  Test  aerosol 
samples  with  a  very  narrow  size  distribution  are  generated  by  a 
Berglund-Liu  particle  generator.  The  particle  size  as  predicted 
by  the  particle  generator  parameters  and  the  size  measured  by 
the  optical  particle  counter  are  compared  to  the  size  determined 
by  the  PDSS. 

19172.  Siedle,  A.  R.,  Hubbard,  C.  R.,  Mighell,  A.  D.,  Doherty, 
R.  M.,  Stewart,  J.  M.,  Platinum  thiotungsten  compounds.  Crys- 
tal and  molecular  struction  of  bis(triethylphosphine)platinum 
tetrathiotungsten,  Inorgan.  Chim.  Acta  38,  197-202  (1980). 

Key  words:  molecular  structure;  Pt-W  complex;  single 
crystal;     ternary     metal     sulfide;      x-ray  diffraction; 

[Et3P]2PtWS4. 
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Reaction  of  (Ph3P)2PtCl2  with  PhaP  and  (Ph3-PCH3)2W02S2 
produced  (Ph3P)2PtWS4  and  (Ph3P)2-PtWOS3.  [(C2H5)3P] 
2PtWS4  was  similarly  synthesized  from  [(C2H5)3P]2PtCl2  and  its 
structure  determined  by  x-ray  diffraction  (R  =  0.026).  Crystal 
data:  P2i/n,  a  =  9.081,  b=  14.516,  c=  16.819  A,  /3  =  82.33°, 
Z  =  4.  The  molecule  consists  of  an  approximately  tetrahedral 
WS4  unit  bridged  on  one  edge  by  [(C2H5)3P]2Pt. 

19173.  Doherty,  R.,  Hubbard,  C.  R.,  Mighell,  A.  D.,  Siedle,  A. 
R.,  Stewart,  J.,  Synthesis  and  crystal  and  molecular  struction 
of  [(C7H7)3P]4Cu4W202S6,  B  dimef  of  bis(tri-p- 
tolylphosphine)copper  oxotrithiotungsten,  Inorganic,  pp.  2991- 
2995  (Nov.  1979). 

Key  words:  coordination  complex;  metalloenzymes,  single 
crystal;       12-membered       cage,       x-ray  diffraction; 

((C7H7)3P)4CU4W202S6. 

Reaction  of  tri-p-tolylphosphine,  cuprous  chloride,  and 
(Ph3PCH3)2W02S2  produced  [(C7H7)3P]4Cu4W2S8  and  [(C- 
H7)3P]4Cu4W202S6.  Thc  oxotrithiotungsten  derivative  crystal- 
lizes in  monoclinic  space  group  P2i/n  with  a  =  13.164(5)A, 
b  =  25.613(16)A,  c  =  13.823(6)A,  =  97.25(4)°,  and  Z  =  2.  The 
x-ray  structure  (R  =  0.067)  revealed  a  12-atom  Cu4W2S«  cage 
which  may  be  viewed  as  consisting  of  two  approximately  tetra- 
hedral WOS3  units  bridged  on  adjacent  edges  by  [(C7H7)3PCu] 
groups. 

19174.  Chatham,  R.  H.,  Gallagher,  A.,  Lewis,  E.  L.,  Broadening 
of  the  sodium  D  lines  by  rare  gases,  J.  Phys.  B  13,  L7-L11 
(1980). 

Key  words:  line  broadening;  sodium. 

Broadening  of  the  sodium  resonance  lines  by  noble  gases  has 
been  measured  by  observing  fluorescence  while  scanning  a  laser 
across  the  lines.  The  impact-broadened  Lorentzian  linewidth  is 
determined  from  the  normalised  absorption,  detected  as  fluores- 
cence, in  the  5-20  GHz  region  of  the  line  wings.  Comparison 
with  theory  indicates  reasonable  overall  agreement,  but  the  in- 
creased precision  of  these  measurements  indicates  many  discrep- 
ancies of  as  much  as  25%. 

19175.  Jones,  D.  E.,  Hill,  J.  E.,  An  evaluation  of  ASHRAE 
standard  94-77  for  testing  pebble-bed  and  phase-change  thermal 
energy  storage  devices,  (Proc.  ASHRAE  Annual  Meeting,  De- 
troit, MI,  June  1979),  ASHRAE  Trans.  85,  Pt.  2,  607-629 
(1979). 

Key  words:  ASHRAE  standard  94-77;  Glauber's  salt;  latent 
heat  storage;  pebble-bed;  phase-change  unit;  solar  energy 
storage;  thermal  storage  device. 

The  American  Society  of  Heating,  Refrigerating,  and  Air 
Conditioning  Engineers  (ASHRAE)  has  recently  adopted 
ASHRAE  Standard  94-77— Methods  of  Testing  Thermal  Stor- 
age Devices  Based  on  Thermal  Performance.  Experiments  have 
been  completed  at  the  National  Bureau  of  Standards  in  which  a 
7  m'  (250  ft^  pebble  bed  and  a  similarly-sized  264  MJ  (250,000 
Btu)  phase-change  unit  utilizing  sodium  sulfate  decahydrate, 
both  using  air  as  the  transfer  fluid,  were  tested  in  accordance 
with  this  Standard.  A  description  of  the  test  procedure,  test 
apparatus,  and  detailed  test  results  are  given.  Some  problems 
were  encountered  in  using  the  Standard  for  these  kinds  of  ther- 
mal storage  devices,  and  modifications  to  the  Standard  are  rec- 
ommended based  on  these  experiments. 

19176.  Rhodin,  T.  N.,  Gadzuk,  J.  W.,  Electron  spectroscopy  and 
surface  chemical  bonding,  Chapter  3  in  The  Nature  of  the 
Surface  Chemical  Bond,  G.  Ertl  and  T.  N.  Rhodin,  Eds.,  pp. 
113-273  (North  Holland  Publ.  Co.,  Amsterdam,  The  Nether- 
lands, 1979). 

Key  words:  AES;  chemisorption;  EELS;  electron  spectros- 
copy; photoemission;  UPS;  XPS. 


The  theory  of  four  electron  spectroscopies,  widely  used  in  the 
study  of  chemical  bonding  of  adsorbates  to  solid  surfaces,  is 
outlined  here.  Both  single  electron  (matrix  element)  and  many- 
body  aspects  of  ultraviolet  and  x-ray  photoemission.  Auger  elec- 
tron, and  electron  energy  loss  spectroscopies  are  dealt  with. 

19177.  Rosenstock,  H.  M.,  Stockbauer,  R.,  Parr,  A.  C,  Kinetic 
shift  in  chlorobenzene  ion  fragmentation  and  the  heat  of  forma- 
tion of  the  phenyl  ion,  /  Chem.  Phys.  71,  No.  9,  3708-3714 
(Nov.  1,  1979). 

Key  words:  chlorobenzene;  coincidence;  fragmentation;  ion 
energetics;  phenyl  ion;  photoionization. 

The  fragmentation  of  chlorobenzene  ion  has  been  studied  by 
photoelectron-photoion  coincidence  techniques.  By  varying  the 
residence  time  it  is  possible  to  obtain  breakdown  curves  as  a 
function  of  residence  time.  The  parent-daughter  transition 
region  shifts  to  lower  energies  as  the  residence  time  is  increased 
(kinetic  shift).  The  shift  is  of  the  order  of  0.4  eV  in  going  from 
0.7  to  8.9  fis.  A  systematic  analysis  of  the  breakdown  curves 
and  residence  time  effects  has  been  carried  out  using  quasiequili- 
brium  theory.  The  experimental  results  and  analysis  lead  to 
A^yD°(phenyl  ion)  =  275  ±  1  kcal/mol  (1151  ±  4  kJ/mol).  The 
systematic  analysis  shows  that  this  experiment  leads  to  a  quite 
accurate  rate-energy  curve  in  the  range  of  lO"*— 10%"'.  The 
sensitivity  of  the  QET  model  has  been  studied,  and  the  limita- 
tions to  the  determination  of  activated  complex  parameters  is 
critically  discussed.  The  parameters  obtained  in  this  work  are 
rather  similar  to  those  of  an  analogous  neutral  process,  i.e., 
thermal  decomposition  of  bromobenzene. 

19178.  Sekerka,  R.  F.,  Coriell,  S.  R.,  Influence  of  the  space 
environment  on  some  materials  processing  phenomena,  Proc.  3d 
European  Symp.  on  Material  Science  in  Space,  Grenoble, 
France,  Apr.  24-27,  1979.  ESA  SP-142,  pp.  55-65  (June  1979). 

Key  words:  crystal;  double-diffusive  convection;  floating 
zone;  materials  processing;  microgravity;  morphological  sta- 
bility; similarity  principle. 

The  influence  of  the  space  environment  on  some  materials 
processing  phenomena  is  studied  by  applying  the  principles  of 
physical  similarity  to  a  system  E  on  earth  and  a  system  S  in  the 
microgravity  environment  of  space.  If  these  systems  can  be 
characterized  by  a  set  of  dimensionless  groups  Ni...Nq,  then 
they  are  similar  if  corresponding  members  of  the  set  are  equal 
for  E  and  S.  Similarity  is  often  impractical  or  impossible  if  Q  is 
larger  than  a  few.  For  example,  there  is  a  simple  law  of  similar- 
ity for  an  isothermal  liquid  zone  floating  between  inert  solids; 
however,  similarity  is  lost  if  the  zone  becomes  nonisothermal.  A 
molten  zone  during  crystal  growth  is  so  complex  that  a  com- 
plete set  of  Ni  cannot  be  identified  with  certainty.  A  second 
example  is  double-diffusive  convection  during  unidirectional  so- 
lidification of  a  binary  alloy.  Buoyancy  driven  fluid  dynamical 
instabilities  couple  with  constitutionally  related  instabilities  quite 
differently  in  E  and  S. 

19179.  Bialkowski,  S.  E.,  King,  D.  S.,  Stephenson,  J.  C,  The 
determination  of  mass  transport  coefflcients  and  vibrational  re- 
laxation rates  of  species  formed  in  laser  photolysis  experiments, 

/  Chem.  Phys.  72,  No.  2,  1156-1160  (Jan.  15,  1980). 

Key  words:  diffusion;  energy  transfer;  laser-excited  fluores- 
cence; laser-induced  chemistry;  mass  transport;  multiphoton 
processes;  vibrational  relaxation. 

A  simple  analytical  solution  of  the  equations  which  govern 
the  formation,  collisional  relaxation,  and  mass  transport  rates  of 
species  produced  in  radially  symmetric  laser-induced  processes 
is  given.  These  equations  are  specifically  applied  to  the  CO2 
laser-induced  dissociations  of  CF2HCI  and  C2F3CI  dilute  in 
argon.  The  concentration  of  the  vibrational  ground  state  of  the 
CF2  radical  product  was  probed  as  a  function  of  time  and 
pressure  both  during  and  after  the  photolyzing  laser  pulse  by 
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the  laser-excited  fluorescence  technique.  _From  these  meas- 
urements, the  vibrational  relaxation  rate  of  X  CF2  in  argon  was 
determined  to  be  kvT  =  2.0xlO~'''  cm^  sec"'  and  its  diffusion 
coefficient  was  found  to  be  £)  =  90  cm^  Torr  sec"'  in  argon. 

19180.  Evans,  D.  J.,  Hanley,  H.  J.  M.,  Viscosity  of  a  mixture  of 
soft  spheres,  Phys.  Rev.  A  20,  No.  4,  1648-1654  (Oct.  1979). 

Key  words:  computer  simulation;  conformal  solution 
theory;  mixing  rules;  mixture;  nonequilibrium  molecular  dy- 
namics; Van  der  Waals  1  theory;  viscosity. 

The  viscosity  of  a  50%  mixture  of  soft  spheres  (i.e.,  particles 
which  interact  according  to  the  force  law  <()  =  rf/r'^  has  been 
simulated  by  applying  nonequilibrium  molecular  dynamics  to  a 
system  of  108  particles.  Results  for  several  size  (actually  d)  and 
mass  differences  are  given  and  compared  with  the  predictions  of 
a  conformal-solution  Van  der  Waals  1  theory.  To  construct  this 
theory,  it  was  necessary  to  derive  a  mixing  rule  for  the  mass. 
Overall,  agreement  between  theory  and  simulation  is  satisfac- 
tory to  size  differences  of  about  14%  and  to  mass  differences  of 
about  5%.  It  is  pointed  out  that  nonequilibrium  molecular  dy- 
namics is  a  powerful  technique  and  appears  well  suited  to  this 
particular  application:  The  simulated  viscosity  of  the  mixture 
can  be  obtained  to  within  about  5%  accuracy  for  the  108- 
particle  system  by  applying  a  shear  to  the  system  and  following 
its  behavior  for  about  7000  time  steps. 

19181.  Aronson,  E.  B.,  Ware,  R.  H.,  Bender,  P.  L.,  Modelling  of 
solar  quiet  magnetic  field  variations  near  a  conductivity  anom- 
aly, Geophys.  J.  59,  No.  1,  539-552  (1979). 

Key  words:  conductivity  anomalies;  differential  magnetic 
measurements;  geomagnetism;  induced  currents;  Sq  current 
system  variations;  tectonomagnetism. 

A  simplified  model  of  the  solar  quiet-time  ionospheric  current 
system  is  used  to  calculate  the  induced  currents  in  a  model 
earth.  The  conductivity  is  assumed  to  be  constant  below  a  depth 
of  about  400  km  and  zero  above  that  depth.  The  current  in- 
duced in  the  north-south  conductivity  anomaly  under  the  Rocky 
Mountains  is  then  estimated  from  the  time-varying  potential 
difference  between  points  at  30  and  45°  latitude  at  the  surface  of 
the  conducting  sphere.  The  purpose  of  these  calculations  is  to 
investigate  whether  variations  in  the  latitude  of  the  northern 
hemisphere  current  system  vortex  will  substantially  alter  the 
relationship  between  the  observed  magnetic  field  components  at 
the  Earth's  surface  and  the  local  magnetic  field  gradient  caused 
by  the  conductivity  anomaly.  We  find  that  a  10°  shift  in  the 
latitude  of  the  ionospheric  current  focus  causes  a  change  of  6 
percent  or  less  in  the  transfer  function  from  the  field  compo- 
nents to  the  gradient  in  the  total  field.  Thus  such  latitude  shifts 
cannot  explain  much  of  the  magnetic  field  gradient  variation  at 
periods  near  24  hr  that  has  been  observed  near  Boulder,  Colora- 
do. 

19182.  Stockbauer,  R.,  McCulloh,  K.  E.,  Parr,  A.  C,  The  ion- 
ization potential  of  allene.  Int.  J.  Mass  Spectrom.  Ion  Phys.  31, 
187-189  (1979). 

Key  words:  allene;  ionization  potential;  low  temperature 
photoionization;  mass  spectrometry;  photoelectron  spectra; 
photoionization;  threshold  photoelectron  spectra. 

Nonuniform  vibrational  spacings  in  the  threshold  photoelec- 
tron spectra  (IPES)  and  a  large  population  of  thermally  excited 
neutral  allene  molecules  suggest  that  the  first  one  or  two  peaks 
in  the  photoelectron  spectra  may  be  due  to  thermally  excited 
molecules.  If  so,  then  the  ionization  potential  taken  as  the  first 
peak  in  the  TPES  is  in  error.  To  investigate  this  possibility,  the 
photoionization  spectra  was  obtained  at  two  different  tempera- 
tures. The  near  identity  of  the  two  spectra  indicate  that  the  first 
peak  in  the  TPES  is  indeed  the  0-0  transition  and  after  correc- 
tion for  peak  shift  may  be  used  as  the  adiabatic  ionization 
potential  (9.692  ±  0.002  eV). 


19183.  Stockbauer,  R.,  Threshold  photoelectron  spectra  of  atmos- 
pheric molecules.  1.  Description  of  method  and  application  to 

H2,  D2,  and  N2,  /  Chem.  Phys.  70,  No.  5,  2108-2114  (Mar.  1, 
1979). 

Key  words:  autoionization;  deuterium;  Franck-Condon  Fac- 
tors; hydrogen;  nitrogen;  photoelectron  spectra;  spectros- 
copy; threshold  photoelectron  spectroscopy. 

Threshold  photoelectron  spectra  (TPES)  are  presented  for 
H2,  D2,  and  N2  with  a  resolution  of  28  meV  full  width  at  half 
maximum.  The  results  are  compared  with  Franck-Condon  tran- 
sition probabilities,  previous  TPES  and  electron  attachment 
threshold  photoelectron  spectra.  Peaks  in  the  TPES  not  predict- 
ed by  Franck-Condon  calculations  are  explained  by  autoioniza- 
tion processes.  These  processes  in  N2  make  possible  the  observa- 
tion of  vibrational  levels  of  the  ions  not  visible  spectroscopically 
or  in  photoelectron  spectra.  Peaks  between  the  v  =  O  and  v  =  1 
vibrational  levels  of  the  X'^g*  state  of  N2*  consist  of  near 
monoenergetic  electrons  implying  little  or  no  change  in  the 
rotational  quantum  number  in  the  autoionization  process. 

19184.  Stockbauer,  R.,  Cole,  B.  E.,  Ederer,  D.  L.,  West,  J.  B., 
Parr,  A.  C,  Dehmer,  J.  L.,  Effects  of  shape  resonances  on 
vibrational  intensity  distributions  in  molecular  photoionization, 

Phys.  Rev.  Lett.  43,  No.  11,  757-761  (Sept.  10,  1979). 

Key  words:  carbon  monoxide;  CO;  Franck-Condon  factors; 
ion;  photoelectron  spectra;  photoionization;  shape  reso- 
nance; synchrotron  radiation;  vibrational  intensity  distribu- 
tion. 

We  report  striking  non-Franck-Condon  vibrational  intensity 
distributions  associated  with  the  shape  resonance  in  the  5cr 
photoionization  channel  of  CO.  This  example  confirms  the 
recent  theoretical  prediction  that  shape  resonances  will  couple 
significantly  with  vibrational  motion,  leading  to  different  reso- 
nance energies  and  profiles,  and  non-Franck-Condon  intensities 
in  alternative  vibrational  channels.  Analogous  effects  are  expect- 
ed in  connection  with  the  widespread  occurrence  of  shape  re- 
sonances in  both  inner-shell  and  outershell  molecular  photoioni- 
zation spectra. 

19185.  Yates,  J.  T.,  Jr.,  WiUiams,  E.  D.,  Weinberg,  W.  H.,  Does 
chemisorbed  carbon  monoxide  dissociate  on  rhodium?.  Surf.  Sci. 
91,  562-570  (1980). 

Key  words:  carbon;  carbon  monoxide;  dissociated  chemis- 
orption;  isotopic  mixing;  rhodium. 

Isotopic  exchange  measurements  have  shown  that  at  surface 
temperatures  below  800  K,  the  upper  limit  on  the  probability  of 
dissociation/recombination  of  CO  on  Rh(lll)  is  approximately 
10"  I  Related  Auger  spectroscopic  measurements,  monitoring 
the  accumulation  of  atomic  carbon  on  the  surface,  have  shown 
that  the  maximum  probability  of  dissociation  of  CO  per  collision 
with  the  Rh  surface  in  a  temperature  range  between  300  and 
870  K  is  10"''.  Hence,  it  has  been  demonstrated  that  the  prob- 
ability of  dissociation  of  CO  on  Rh(lll)  is  negligible  compared 
to  the  probability  of  molecular  desorption,  in  contrast  to  recent 
reports  in  the  literature  concerning  both  polycrystalline  Rh  and 
stepped  surfaces  of  Rh. 

19186.  Sattler,  J.  P.,  Worchesky,  T.  L.,  Ritter,  K.  J.,  Lafferty, 
W.  J.,  Technique  for  wideband,  rapid,  and  accurate  diode-laser 
heterodyne  spectroscopy:  Measurements  on  1,1-difluoroethy- 
lene.  Opt.  Lett.  5,  No.  1,  21-23  (Jan.  1980). 

Key  words:  diode  laser  spectroscopy;  heterodyne  measure- 
ment; high-precision;  line  assignments;  line  frequencies; 
rapid  measurement  technique;  l.l-difluoroethylene. 

Refinements  in  the  instrumentation  of  a  diode-laser  hetero- 
dyne spectrometer  permit  the  rapid  and  routine  measurement  of 
infrared  absorptions  lying  within  6.5  GHz  of  a  CO2  laser  emis- 
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sion  to  a  precision  and  accuracy  well  within  10  MHz.  Meas- 
urements on  1,1-difIuoroethylene,  which  is  used  in  optically 
pumped  submillimeter-wave  lasers,  illustrate  the  technique. 

19187.  Stevens,  W.  J.,  Cd*2  as  a  470-nin  absorber,  Appl.  Phys. 
Lett.  35,  No.  10,  751-752  (Nov.  15,  1979). 

Key  words:  excimer  laser;  excited  state  absorption;  group  II 
dimer. 

Multiconfiguration  self-consistent-field  calculations  have  been 
carried  out  on  all  the  valence  states,  low-lying  Rydberg  states, 
and  charge-transfer  states  of  Cds.  Like  the  other  Group  lib 
dimers  studied  thus  far,  the  lowest  excimer  level  was  found  to 
be  a  ^rig  metastable  state  that  acts  as  a  reservoir  for  molecular 
excitation  energy.  Strong  absorptions  between  this  reservoir 
state  and  a  bound  ^flu  charge-transfer  state  are  predicted  in  the 
vicinity  of  470  nm.  Weaker,  but  still  significant  absorptions,  are 
predicted  between  the  laser  state  and  a  repulsive  ^Sj,* 

state  at  the  same  wavelength.  The  predicted  absorptions  could 
seriously  impair  laser  applications  of  Cd*2  and  CdHg*. 

19188.  Sanders,  D.  M.,  Haller,  W.  K.,  Influence  of  P02  on  vapori- 
zation of  sodium  disilicate  at  1345  °C,  J.  Am.  Ceram.  Soc.  62, 
No.  7-8,  424-425  (July-Aug.  1979). 

Key  words:  glass;  oxygen  dependence;  sodium  disilicate. 

The  dependence  of  sodium  vapor  density  on  oxygen  partial 
pressure  was  determined  for  sodium  disilicate  glass  at  1345  °C. 
It  was  found  this  density  varied  with  Po2~'^^  suggesting  that 
sodium  oxide  dissociates  on  vaporization. 

19189.  Basri,  G.  S.,  Linsky,  J.  L.,  Outer  atomospheres  of  cool 
stars.  II.  Mg  11  flux  proflles  and  chromospheric  radiative  loss 
rates,  Astrophys.  J.  234,  No.  3,  1023-1035  (Dec.  15,  1979). 

Key  words:  emission;  stars;  stars,  chromospheres;  stars, 
corona;  stars,  late-type;  stars,  RS  CVn-type;  ultraviolet. 

We  present  International  Ultraviolet  Explorer  high-resolution 
spectra  of  the  Mg  11  \X2796,  2803  lines  in  15  stars  of  spectral 
type  G2-M2  including  a  wide  range  of  luminosities.  These  spec- 
tra are  calibrated  in  absolute  flux  units  at  Earth  and  at  the 
stellar  surface,  and  the  chromospheric  radiative  loss  rates  in  the 
Mg  II  lines  are  compared  with  corresponding  rates  in  the  Ca  11 
H,  K,  and  X8542  lines.  We  find  that  the  ratio  of  Mg  11  surface 
flux  to  total  surface  flux  is  independent  of  stellar  luminosity  and 
thus  gravity,  may  decrease  slowly  with  decreasing  effective 
temperature,  and  increases  with  decreasing  period  among  RS 
Canum  Venaticorum  binaries.  The  factor  of  10  range  in  this 
ratio  at  each  effective  temperature  may  be  due  to  differences  in 
the  fractional  surface  area  covered  by  plages  and  may  indicate 
that  stars  of  all  luminosity  classes  have  chromospheric  plages.  In 
our  small  data  sample  we  find  no  evidence  that  the  Mg  ir  line 
surface  fluxes  indicate  whether  a  star  possesses  a  transition 
region  and  hot  corona. 

19190.  Fickett,  F.  R.,  Reed,  R.  P.,  Dalder,  E.  N.  C,  Structures, 
insulators  and  conductors  for  large  superconducting  magnets,  J. 

Nucl.  Mater.  85  &  86,  353-360  (1979). 

Key  words:  alloys;  magnets;  materials;  nonmetallics; 
review;  stainless  steel;  superconductors. 

As  the  size  of  superconducting  magnet  systems  increases,  the 
structural  aspects  become  of  increasing  importance.  Because  the 
stresses  increase  rapidly  with  size  and  field,  magnets  of  the  type 
proposed  for  new  devices  will  be  largely  structure.  We  are 
engaged  in  a  program  to  acquire  low  temperature  mechanical 
and  physical  property  data  on  a  wide  range  of  materials.  The 
present  status  of  this  data  base  is  reviewed  and  results  from  our 
test  program  are  described.  We  have  placed  emphasis  on  the 
austenitic  stainless  steels  as  the  primary  structural  material,  al- 
though data  have  also  been  acquired  on  a  few  aluminum  alloys. 
Particular  stress  has  been  placed  on  the  fracture  characteristics 


of  both  the  base  metal  and  weldments  where  appropriate. 
Achieving  a  good  match  between  weld  and  base  metal  at  4  K  is 
proving  to  be  a  difficult  task.  Several  industrial  fiberglass-epoxy 
laminates  of  fixed  composition  have  been  produced  as  a  result  of 
this  program.  These  materials,  GIO  CR,  Gil  CR,  and  Gil 
CR(BF)  have  been  tested  at  4  K  and  the  results  are  presented. 
Recent  measurements  on  the  effect  of  stress  and  fatigue  on 
matrix  materials  for  superconductor  stabilization  are  also  briefly 
reviewed.  A  new  handbook  of  data  on  the  properties  of  struc- 
tural materials  for  superconducting  magnet  systems  is  described. 

19191.  Cohen,  J.,  Life  cycle  performance  of  clothes  dryers,  Proc. 
Annual  Reliability  and  Maintainability  Symp.,  San  Francisco, 
CA.  Jan.  22-24,  1980.  pp.  91-94  (Institute  of  Electrical  and 
Electronics  Engineers,  New  York,  NY,  1980). 

Key  words:  consumer  product;  laboratory-test  develop- 
ment; life  cycle;  performance;  reliability. 

Laboratory  tests  were  made  of  the  life  cycle  performance  of 
two  popular  makes  of  clothes  dryer,  with  a  view  towards  deter- 
mining the  feasibility  of  life  testing  major  consumer  products  in 
general.  The  dryers  were  comparatively  tested  up  to  an  age 
equivalent  to  17  years  of  life  in  the  field,  and  little  or  no 
significant  differences  in  either  reliability  or  energy  efficiency 
were  observed.  Because  of  the  small  sample  size  and  difficulties 
in  correlation,  these  results  are  not  final.  Elements  of  the  labora- 
tory test  planning  and  procedure  are  given,  as  are  some  of  the 
problems  and  difficulties  in  testing,  especially  of  a  generic  prod- 
uct (heterogeneous  sample),  and  some  remarks  are  made  con- 
cerning the  feasibility  of  life  testing  consumer  products. 

19192.  Clinton,  W.  L.,  Reneutralization  in  electron  stimulated 
desorption.  Surf.  Sci.  75,  L796-L799  (1978). 

Key  words:  desorption;  electron  stimulated. 

A  comment  on  the  non-adiabatic  curve  crossing  interpretation 
of  reneutralization  in  electron  stimulated  desorption. 

19193.  Clinton,  W.  L.,  Quantum  scattering  theory  of  electron- 
stimulated  desorption:  Ion  angular  distributions,  Phys.  Rev. 
Lett.  39,  No.  15,  965-968  (Oct.  10,  1977). 

Key  words:  adsorption;  electron  stimulated  desorption;  ion 
angular  distribution;  quantum  scattering  theory;  surface. 

This  Letter  presents  a  quantum  scattering  theory  of  electron 
stimulated  desorption  and  applies  it  to  recent  observations  of  ion 
angular  distributions.  The  Franck-Condon  desorption  cross  sec- 
tion is  calculated  in  a  three-dimensional  reflection  approxima- 
tion. It  is  shown  that  the  adsorption  models  suggested  by 
Madey,  Czyzewski,  and  Yates,  which  attribute  anisotropy  in  the 
angular  distributions  to  initial-state  effects,  are  consistent  with 
the  theory  and  the  data. 

19194.  Rainwater,  J.  C,  Softness  expansion  of  gaseous  transport 
properties.  1.  Dilute  gases,  /  Chem.  Phys  71,  No.  12,  5171- 
5182  (Dec.  15,  1979). 

Key  words:  classical  scattering  angle;  dilute  gases;  inverse 
power  potential;  logarithmic  terms;  softness  expansion;  ther- 
mal conductivity;  viscosity. 

Transport  properties  of  dilute  gases  are  studied  both  analyti- 
cally and  numerically  for  an  inverse  power  interparticle  poten- 
tial. The  mathematical  dependence  of  transport  properties  on 
the  softness  parameter  x  =  «~'  is  emphasized,  and  nonanalytic 
dependences  in  x,  of  the  form  Inx,  are  found.  The  derivation 
uses  Gislason's  series  expansion  for  the  scattering  angle,  and 
confirms  and  extends  a  previous  result  of  Baroody.  Equilibrium 
properties  are  also  shown  to  be  nonanalytic  in  x,  but  there  the 
nonanalytic  contributions  are  normally  insignificant.  The  results 
cast  doubt  on  the  utility  of  effective  hard-sphere  diameter  meth- 
ods for  transport  theory.  In  addition,  new  insight  is  gained  into 
classical  scattering  by  inverse  power  potentials. 
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19195.  Madey,  T.  E.,  Yates,  J.  T.,  Jr.,  Bradshaw,  A.  M.,  Hoff- 
man, F.  M.,  Evidence  for  "inclined"  CO  on  Pd(210),  Surf.  Sci. 
89,  370-380  (1979). 

Key  words:  carbon  monoxide;  chemisorption;  electron  stim- 
ulated desorption;  molecular  orientation;  palladium  (210); 
surface  science. 

The  ESDIAD  method  (Electron  Stimulated  Desorption  Ion 
Angular  Distributions)  has  been  used  to  verify  an  unusual  bond- 
ing configuration  for  CO  adsorbed  on  the  rather  open  Pd(210) 
surface.  In  a  previous  IR  reflection-absorption  study  of  CO  on 
Pd(210)  (where  top  layer  atoms  with  the  nearest  neighbor  dis- 
tance of  2.73  A  do  not  exist)  the  results  indicated  that  CO  was 
bridge-bonded  to  two  Pd  atoms  via  the  carbon  atom.  Such 
bridge-bonding  can  only  occur  in  several  distinct  sites  between 
atoms  in  the  first  and  second  atom  layers,  so  that  the  axes  of 
adsorbed  CO  molecules  are  expected  to  be  inclined  away  from 
the  normal  by  ~  18°.  The  ESDIAD  data  are  consistent  with  the 
infrared  observations  at  low  coverages  (two-fold  symmetric  tri- 
angular ESDIAD  patterns  dominated  by  off-normal  ion  emis- 
sion in  appropriate  symmetry  directions).  Furthermore,  the 
ESDIAD  results  indicate  that  the  bending  vibrational  ampli- 
tudes in  orthogonal  directions  for  bridge-bonded  CO  are  differ- 
ent, in  agreement  with  recent  calculations.  At  the  saturation  CO 
coverage  at  90  K,  the  data  indicate  that  CO  is  bonded  normal  to 
the  surfaces.  The  relative  yields  of  O"^  and  CO"^  ions  are  sensi- 
tive to  the  bonding  mode,  with  O'^  alone  seen  for  bridge-bonded 
CO  at  low  coverages  and  both  O^  and  CO"^  ions  observed  at 
higher  coverages. 

19196.  Parr,  A.  C,  Jason,  A.  J.,  Stockbauer,  R.,  McCulloh,  K. 
E.,  Photoionization  and  threshold  photoelectron-photoion  coin- 
cidence study  of  propyne  from  onset  to  20  eV,  Int.  J.  Mass 
Spectrom.  Ion  Phys.  30,  319-330  (1979). 

Key  words:  coincidence;  cyclopropene;  fragmentation;  mass 
spectrometry;  photoionization;  threshold  photoelectron 
spectroscopy;  time  of  flight  mass  spectrometry. 

Photoionization  efficiency  curves  are  obtained  for  propyne 
and  its  fragments  dlh*,  ,  and  C3H+  from  threshold  to  20 

eV.  Threshold  photoelectron  spectra  and  breakdown  curves  are 
given  over  the  same  energy  range.  The  adiabatic  ionization 
potential  of  the  parent  molecule,  the  appearance  potentials  of 
the  fragments  and  the  derived  heats  of  formation  of  the  ionic 
species  are  determined.  The  breakdown  curve  is  almost  identical 
to  that  obtained  previously  for  allene  when  the  different  heats 
of  formation  of  the  neutral  molecules  are  taken  into  account. 
This  suggests  that  the  propyne  ion  isomerizes  to  the  allene  ion 
before  fragmentation. 

19197.  Stevens,  W.  J.,  Molecular  anions:  The  ground  and  excited 
states  of  LiF,  /  Chem.  Phys.  72,  No.  3,  1536-1542  (Feb.  1, 
1980). 

Key  words:  autodetachment;  charge  transfer;  electron  affin- 
ity; electron  scattering  resonances;  LiF~;  molecular  anions; 
polarizability. 

Ab  initio  single  configuration  self-consistent-field  calculations 
have  been  carried  out  for  the  electronic  states  of  LiF~  arising 
from  the  U^S)  +  F-('5)  and  Li(2/>)  +  F-('S)  asymptotes.  The 
ground  state  is  found  to  be  stable  by  0.35  eV  with  respect 
to  detachment  to  form  LiF('2)  +  .  The  excited  and  ^ 
states  are  unstable  and  lie  in  the  continuum  of  the  ^1*  neutral. 
However,  stabilized  SCF  solutions  for  the  excited  states  have 
been  obtained  in  an  energetic  region  in  which  electron  scatter- 
ing resonances  have  recently  been  predicted.  The  possible  basis 
set  dependence  of  this  result  is  discussed.  The  LiF"  states  are 
compared  to  a  lithium  atom  polarized  by  a  point  negative 
charge. 


19198.  Nesbitt,  D.  J.,  Leone,  S.  R.,  Laser-initiated  chemical 
chain  reactions,  J.  Chem.  Phys.  72,  No.  3,  1722-1732  (Feb. 
1980). 

Key  words:  chain  reaction;  combustion;  laser;  photochemis- 
try; radical. 

A  detailed  kinetic  and  experimental  analysis  is  presented  for 
chemical  reaction  processes  initiated  by  well-controlled,  low 
power  laser  pulses.  Realtime  evolution  of  the  chain  reaction  is 
followed  by  direct  detection  of  infrared  chemiluminescence 
from  vibrationally  excited  HCl  product  molecules  produced  by 
one  of  the  propagation  reactions  in  the  chain.  By  appropriate 
choice  of  conditions,  the  chain  reactions  may  be  analyzed  sepa- 
rately for  pseudofirst-order,  radical-reagent  processes  as  well  as 
for  second-order,  radical-radical  events.  The  pulsed  laser  initi- 
ation technique  is  applied  to  three  sample  chain  systems  which 
exhibit  distinctly  different  chain  lengths,  rates,  and  termination 
behaviors.  These  systems  are  CI2/H2S,  CI2/H2,  and  CI2/CH3SH. 
In  the  case  of  CI2/H2S,  detailed  rate  constant  data  are  obtained 
for  the  fundamental  chain  propagation  steps,  and  appropriate 
chain  termination  steps  are  assigned  from  the  observations.  The 
results  demonstrate  a  new,  general  technique  for  the  quantitative 
study  of  chemical  chain  reactions  and  related  combustion  proc- 
esses. 

19199.  Fickett,  F.  R.,  Space  applications  of  superconductivity: 
High  field  magnets.  Cryogenics  19,  No.  12,  691-701  (Dec. 
1979). 

Key  words:  aerospace;  magnetic  field;  magnets;  materials; 
superconductor. 

This  is  the  second  of  a  seven  part  series  on  the  potential 
applications  of  superconductivity  in  space.  A  very  general 
review  of  superconducting  magnet  technology  is  given,  fol- 
lowed by  a  description  of  proposed  magnet  applications  in 
space.  The  few  programmes  which  actually  flew  magnets  are 
also  described.  We  conclude  that  many  interesting  possibilities 
exist  for  the  future,  but  that  their  early  realization  will  require  a 
new  direction  for  magnet  research — toward  very  light,  often 
very  large  structures  with  large  amounts  of  stored  energy. 

19200.  Peterson,  R.  L.,  Hamilton,  C.  A.,  Analysis  of  threshold 
curves  for  superconducting  interferometers,  /  Appl.  Phys.  50, 
No.  12,  8135-8142  (Dec.  1979). 

Key  words:  interferometers;  Josephson  junctions;  supercon- 
ductivity; threshold  curves. 

Threshold  curves  for  multijunction  superconducting  interfero- 
meters have  been  calculated  previously,  showing  general  agree- 
ment with  observed  features,  especially  in  symmetric  cases.  We 
here  add  some  more  details  to  the  analysis,  paying  particular 
attention  to  the  effects  of  asymmetries  in  coupling,  inductance, 
or  critical  currents.  Feed-loop  inductance  and  flux  quantization 
in  the  feed  loop  can  be  important.  A  changing  lobe  pattern  over 
many  periods,  asymmetries  within  a  period,  shifting  patterns 
between  runs  spanning  a  warm-up,  and  sudden  changes  in  pat- 
tern because  of  noise  in  the  environment  are  all  quantitatively 
explainable  on  the  basis  of  this  model.  By  use  of  a  single  "cali- 
bration curve,"  the  inductance  for  symmetric  two-  or  three- 
junction  interferometers  can  be  obtained  immediately. 

19201.  Madey,  T.  E.,  Goodman,  D.  W.,  Kelley,  R.  D.,  Surface 
science  and  catalysis:  The  catalytic  methanation  reaction  (Ab- 
stract), J.  Vac.  Sci.  Technol.  16,  No.  2,  433-434  (Mar./Apr. 
1979). 

Key  words:  catalyst;  Fischer-Tropsch  synthesis;  hydrogena- 
tion;  methanation;  nickel;  poisoning. 

A  review  of  recent  NBS  work  related  to  catalytic  methana- 
tion over  single  crystals  of  Ni  is  presented. 
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19202.  Powell,  C.  J.,  Erickson,  N.  E.,  Madey,  T.  E.,  Results  of  a 
joint  AUGER/ESCA  round  robin  sponsored  by  ASTM  Com- 
mittee E-42  on  surface  analysis.  Part  I.  ESCA  results,  /  Elec- 
tron. Spectrosc.  Relat.  Phenom.  17,  361-403  (1979). 

Key  words:  binding  energies;  copper;  ESCA;  gold;  relative 
intensities;  round  robin;  x-ray  photoelectron  spectroscopy. 

We  report  results  of  a  round  robin  involving  binding-energy 
(BE)  and  relative-intensity  measurements  on  high-purity  samples 
of  gold  and  copper  by  x-ray  photoelectron  spectroscopy.  These 
results  were  obtained  on  38  different  instruments  manufactured 
by  8  companies.  We  found  that  the  spread  in  reported  BE 
values  was  typically  greater  than  2  eV  while  the  spread  in 
intensity  ratios  from  cleaned  samples  was  typically  a  factor  of 
ten.  We  have  analyzed  the  observed  trends  and  have  developed 
a  procedure  to  show  the  contributions  of  systematic  errors, 
random  errors,  and  mistakes  on  BE  and  intensity  measurements 
made  with  different  individual  instruments.  This  procedure, 
which  leads  to  a  plot  of  instrumental  response  as  a  function  of 
electron  energy,  can  be  used  by  any  user  to  compare  the  per- 
formance of  his  instrument  with  those  reported  here  and  to 
monitor  performance  as  a  function  of  time.  At  least  part  of  the 
observed  spreads  in  the  reported  BE  and  intensity  data  can  be 
ascribed  to  erratic  instrumental  performance.  The  results  of  this 
round  robin  clearly  demonstrate  the  need  for  improved  calibra- 
tion methods  and  operating  procedures  to  ensure  that  data  of 
known  accuracy  can  be  obtained  routinely. 

19203.  Zimmerman,  J.  E.,  Space  applications  of  superconducti- 
vity: Low  frequency  superconducting  sensors,  Cryogenics  20, 
No.  1,  3-10  (Jan.  1980). 

Key  words:  aerospace;  amplifier;  Josephson  junction;  mag- 
netic gradiometer;  magnetometer;  quantum  interference;  su- 
perconductivity. 

This  is  the  third  of  a  seven  part  series  on  the  potential  appli- 
cations of  superconductivity  in  space.  Superconducting  quantum 
interference  devices  (SQUIDs)  are  used  in  highly-sensitive  mag- 
netometers and  gradiometers.  They  are  superior  to  all  other 
magnetic  sensors  in  sensitivity,  frequency  response,  range,  and 
linearity.  They  are  potentially  useful  for  measuring  low-level 
magnetic  field  variations  in  space,  such  as  fluctuations  in  the 
solar  wind  and  small-  or  large-scale  spacial  anomalies  of  plan- 
etary fields.  They  are  useful  also  as  galvanometers  and  amplifi- 
ers, particularly  for  applications  requiring  extreme  voltage  sensi- 
tivity such  as,  for  example,  low-impedance  bolometer  amplifiers. 
In  connection  with  low-frequency  sensors,  superconductivity 
provides  some  adjunct  devices,  namely  perfect  magnetic  shields 
and  flux  transformers,  the  latter  being  used  for  a  number  of 
purposes  including  construction  of  fairly  elaborate  gradiometer 
pickup-loop  arrays. 

19204.  Goodwin,  R.  D.,  The  nonanalytic  equation  of  state  for 
pure  fluids  applied  to  propane,  (Proc.  Conf  Equations  of  State 
in  Engineering  and  Research,  Miami  Beach,  FL,  Sept.  10, 
1978),  Paper  19  in  Advances  in  Chemistry  Series  No.  182. 
Equations  of  State  in  Engineering  and  Research,  K.  C.  Chao 
and  R.  L.  Robinson,  Jr.,  Eds.,  pp.  345-362  (American  Chemi- 
cal Society,  Washington,  DC,  1979). 

Key  words:  coexistence  boundary;  critical  point;  densities; 
equation  of  state;  fluids;  orthobaric  densities;  propane;  spe  - 
cific heats;  thermodynamic  properties;  vapor  pressures. 

An  isochoric  equation  is  designed  for  computing  thermody- 
namic functions  of  fluids.  It  has  its  origin  on  the  liquid-vapor 
coexistence  boundary,  and  it  yields  a  maximum  in  isochoric 
specific  heats  at  the  critical  point.  Its  basic  structure  is  similar  to 
that  of  the  Beattie-Bridgeman  equation.  With  only  five  least- 
squares  coefficients,  it  describes  a  P(p,T)  surface  free  of  irregu- 
larities. A  modified  function  in  the  equation  is  presented,  for  the 
problem  of  behavior  in  the  limit  of  low  densities,  especially  as 


required  for  integration  of  the  thermodynamic  equation  of  state, 
to  obtain  the  change  of  internal  energy  along  isotherms.  Recent- 
ly derived  vapor  pressures  for  propane  at  low  temperatures  also 
have  been  introduced.  Constants  are  reported  for  all  equations, 
as  needed  for  computations  on  propane. 

19205.  Kelley,  R.  D.,  Rush,  J.  J.,  Madey,  T.  E.,  Vibrational 
spectroscopy  of  adsorbed  species  on  nickel  by  neutron  inelastic 
scattering,  Chem.  Phys.  Lett.  66,  No.  1,  159-164  (Sept.  15, 
1979). 

Key  words:  hydrogen;  neutron;  nickel;  spectroscopy;  sur- 
face. 

In  a  test  of  the  utility  of  neutron  inelastic  spectroscopy  (NIS) 
for  studying  molecular  vibrations  in  surface  reactions,  we  have 
examined  the  adsorption,  co-adsorption,  and  reaction  of  hydro- 
gen and  carbon  monoxide  on  Raney  nickel  catalysts. 

19206.  Gadzuk,  J.  W.,  Coupled-harmonic-oscillator  model  for  the 
vibrational  modes  of  an  adsorbed  diatomic  molecule,  Phys.  Rev. 
B  19,  No.  10,  5355-5359  (May  15,  1979). 

Key  words:  adsorption;  CO;  diatomic  molecules;  electron 
energy  loss  spectroscopy;  vibrational  spectroscopy. 

The  normal  vibrational  modes  for  a  diatomic  molecule  ad- 
sorbed on  a  surface  are  obtained  in  terms  of  the  free-space 
intramolecular  and  bound-rigid-molecule  surface  modes.  The 
consequences  on  both  eigenfrequencies  and  damping  rates  of 
surface-induced  coupling  of  these  modes  are  pointed  out.  A  set 
of  self-consistency  conditions  relating  the  line  positions  and 
widths  are  derived.  With  these  relations,  it  is  demonstrated  how 
shifts  in  intramolecular  vibrational  energies  due  to  chemisorp- 
tion  bond  formation  can  be  extracted  from  total  observed  shifts 
resulting  from  both  bond  formation  and  coupling  with  the  rigid- 
molecule  modes.  Electron-energy-loss  data  due  to  Andersson 
for  CO  adsorbed  on  Ni  are  analyzed  in  the  light  of  the  ideas  put 
forth  here. 

19207.  Gadzuk,  J.  W.,  Relaxation  shifts,  satellites  and  sum  rules 
in  electron  spectroscopies  of  adsorbed  atoms,  Surf.  Sci.  86,  516- 
528  (1979). 

Key  words:  adsorption;  electron  spectroscopy;  photoemis- 
sion;  relaxation  effects. 

Further  ramifications  of  a  recently  proposed  model  treating 
the  electronic  relaxation  processes  associated  with  core  level 
photoelectron  spectroscopy  of  atoms  or  molecules  adsorbed  on 
metal  surfaces  are  explored.  Extra-atomic  relaxation  occurs  via 
two  mechanisms,  displacement  and  excitation  of  surface  plas- 
mons  (image  potential  screening)  and  substrate  to  adparticle 
electron  transfer  into  unfilled  orbitals  of  the  adparticle.  Both 
processes  are  treated  on  an  equal  footing  here.  Model  photoe- 
lectron spectra  presented  for  combinations  of  parameters  likely 
to  be  relevant  for  real  adsorbate-substrate  systems  and  the  rela- 
tive importance  of  the  two  screening  mechanisms  is  assessed. 

19208.  Domen,  S.  R.,  Thermal  diffusivity,  specific  heat,  and 
thermal  conductivity  of  A-150  plastic,  Phys.  Med.  Biol.  25,  No. 
1,  93-102  (Jan.  1980). 

Key  words:  A-150  plastic;  calorimeter;  density;  thermal 
properties;  tissue  equivalent  plastic. 

Some  thermal  properties  of  A-150  tissue-equivalent  plastic 
have  been  determined.  The  results  are:  thermal  diffusivity, 
2.72x10"'  cm^"  s"'  ±0.4%;  specific  heat,  1.72  Jg""  K"* 
±  1.3%;  and  thermal  conductivity,  5.3  X  10"'  WK">  cm"' 
±  1.4%.  The  significance  of  the  measurements  for  the  design  of 
a  calorimeter  core  calibration  heater  is  briefly  described. 

19209.  Gadzuk,  J.  W.,  Vibrational  excitation,  hole  delocalization, 
and  photoelectron  line  shapes  of  molecules,  Phys.  Rev.  B  20, 
No.  2,  515-528  (July  15,  1979). 
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Key  words:  adsorption;  Franck-Condon;  lineshapes;  photoe- 
lectron  spectroscopy;  x-ray  spectroscopy. 

Certain  aspects  of  hole  dynamics  in  electron  spectroscopies  of 
quasilocalized  states  in  the  condensed  phase  define  the  area  of 
concern  in  this  paper.  Of  special  interest  are  the  possible  inter- 
ference effects  between  low-energy  shakeup  satellite  (electron- 
hole  pairs,  phonons,  etc.)  production  and  hole  decay  processes 
which  determine  the  observed  line  shapes.  As  a  specific  exam- 
ple, the  role  and  interplay  of  gas-phase  Franck-Condon  factors 
and  substrate-induced  hole  delocalization  in  determining  the 
photoemission  line  shape  from  nonchemisorption  bonding-va- 
lence orbitals  in  adsorbed  and  free-space  molecules  are  consid- 
ered here.  The  present  theory  is  discussed  in  the  light  of  recent 
theoretical  work  on  phonon  broadening  and  hole  decay  in  core- 
level  x-ray  emission,  absorption,  and  photoelectron  spectros- 
copy. 

19210.  Sakurai,  T.,  Culbertson,  R.  J.,  Melmed,  A.  J.,  Photoillu- 
mination  effect  on  silicon  Held  ion  microscopy,  J.  Vac.  Sci. 
Technol.  16,  No.  2,  626-628  (Mar./Apr.  1979). 

Key  words:  field  ion  microscopy;  photoillumination  effect; 
silicon. 

The  photoillumination  effect  which  occurs  during  the  field 
ion  microscopy  of  silicon  is  investigated  in  detail  using  an  UHV 
magnetic-sector  atom-probe  field  ion  microscope  equipped  with 
a  retarding  potential  energy  analyzer.  It  is  shown  that  the  ob- 
served enhancement  of  image  intensity  and  field  evaporation 
rate  which  occurs  upon  illumination  with  red  light  is  due  to  the 
presence  of  an  oxide  layer.  Measurements  of  energy  deficits 
indicate  that  (1)  the  oxide  layer  causes  a  large  potential  drop  at 
the  emitter  cap  and  (2)  red  light  illumination  drastically  reduces 
or  completely  eliminates  the  reduction  in  potential. 

19211.  Rasmussen,  A.  L.,  Sanders,  A.  A.,  Measurement  of  low 
level  laser  pulses  at  1.064  iim,  (Proc.  SPIE  Conf  Proc.  San 
Diego,  CA,  Aug.  29,  1979),  SPIE  Meas.  Opt.  Radiat.  196,  96- 
103  (1979). 

Key  words:  calibration;  laser  measurements;  laser  metro- 
logy; laser  standards;  transfer  standards. 

A  system  has  been  developed  for  measuring  1.064  )im  laser 
pulses  of  about  10"'^  J.  The  overall  uncertainty  of  the  system 
has  been  evaluated  and  is  less  than  ±  15%.  The  details  of  the 
measurement  system,  its  documentation  relative  to  the  NBS 
absolute  reference  calorimeters,  and  the  associated  uncertainties 
of  measurements  are  discussed.  Several  silicon  avalanche  and 
PIN  photodiodes  have  been  evaluated.  Measurements  have  been 
performed  utilizing  cw  lasers,  and  laser  pulses  of  about  30  and 
200  ns.  These  measurements  have  demonstrated  the  feasibility  of 
characterizing  transfer  standards  for  these  low  level  energies  by 
means  of  cw  laser  measurements  and  acousto-optic  modulators. 
Such  a  system  is  discussed.  The  results  of  these  evaluations  and 
work  towards  realizing  well  documented  transfer  standards  are 
also  discussed. 

19212.  Ledbetter,  H.  M.,  Orthotropic  elastic  stiffnesses  of  a 
boron-aluminum  composite,  /.  Appl.  Phys.  SO,  No.  12,  8247- 
8248  (Dec.  12,  1979). 

Key  words:  boron-aluminum;  composite;  elastic  constants; 
sound  velocity. 

Measuring  18  separate  ultrasonic  velocities  in  a  uniaxial 
boron-fiber-reinforced  aluminum-matrix  composite  by  a  10-MHz 
pulse-echo  technique  reveals  orthotropic  symmetry  and  pro- 
vides nine  independent  elastic-stiffness  constants,  which  com- 
pare favorably  with  those  measured  previously  by  a  resonance 
method  at  lower  frequency. 

19213.  Scace,  R.  I.,  Technology  of  semiconductor  manufacturing, 
product  development,  and  product  types.  Appendix  in  DIBA 


Publ,  U.S.  Semiconductor  Industry,  pp.  105-129  (U.S.  Depart- 
ment of  Commerce,  Industry  and  Trade  Administration, 
Washington,  DC,  Sept.  1979). 

Key  words:  semiconductor  devices;  semiconductor  materi- 
als; semiconductor  processing;  semiconductor  technology; 
silicon. 

A  presentation  is  made  of  the  technological  basis  of  the  semi- 
conductor industry,  in  non-technical  terms.  The  materials,  proc- 
esses, and  principal  types  of  devices  commonly  encountered  are 
described.  Significant  technical  problems  are  briefly  mentioned, 
as  is  the  annual  sales  volume  for  the  various  kinds  of  products. 

19214.  Berger,  H.,  Lapinski,  N.  P.,  Reimann,  K.  J.,  Neutron 
laminagraphy  for  inspection  of  nuclear  fuel  subassemblies,  Proc. 
Int.  Symp.  New  Methods  of  Non- Destructive  Testing  of  Materials 
and  Their  Application  Especially  in  Nuclear  Engineering,  Saar- 
brucken.  West  Germany,  Sept.  17-19,  1979,  pp.  275-282  (Deut- 
sche Gesellschaft  fur  Zerstorungsfreie,  Prufung  e.V.,  Unter 
den  Eichen  87,  1000  Berlin  45,  West  Germany,  Mar.  1980). 

Key  words:  fast  neutrons;  laminagraphy;  neutrons;  radiog- 
raphy; reactor  fuel  subassemblies;  resonance  neutrons;  ther- 
mal neutrons;  three-dimensional  radiography. 

Multiple-film  laminagraphy  to  display  individual  object  planes 
within  a  complex,  reactor  fuel  subassembly  is  described.  Neu- 
tron radiography  methods  in  the  thermal,  resonance  and  fast 
energy  ranges  are  shown  to  be  capable  of  good  laminagraphic 
results.  Spatial  resolution  in  individual  object  planes  is  0.5  mm 
for  thermal  and  resonance  neutrons  and  is  projected  to  be  1  to  2 
mm  for  14  MeV  neutrons. 

19215.  Guildner,  L.  A.,  Accuracy  of  realizing  thermodynamic 
temperatures  by  gas  thermometry,  PTB  Mitt.  90,  No.  1/80,  41- 
47  (1980). 

Key  words:  gas  thermometry;  International  Practical  Tem- 
perature Scale;  platinum  resistance  thermometers;  tempera- 
ture scales;  thermodynamic  temperature. 

The  status  of  gas  thermometry  as  a  means  of  accurately 
realizing  thermodynamic  temperatures  is  considered  in  terms  of 
the  NBS  gas  thermometer.  Following  a  discussion  of  the  accu- 
racies attained  over  the  present  temperature  range,  an  appraisal 
of  the  optimum  conditions  for  operating  the  gas  thermometer  up 
to  the  gold  point  and  of  the  resulting  uncertainties  is  given. 

19216.  Wenzel,  J.  T.,  Blackburn,  D.  H.,  Haller,  W.  K.,  Stokow- 
ski,  S.,  Weber,  M.  J.,  Development  of  fluorophosphate  optical 
glasses,  SPIE  Phys.  Prop.  Opt.  Mater.  204,  59-65  (1979). 

Key  words:  Al(P03)3-AlF3-MF-RFi  system;  fluoride  glass; 
fluorophosphate  glass;  laser  glass;  low-dispersion  glass;  opti- 
cal glass. 

The  requirements  of  high-energy  laser  systems  have  stimulat- 
ed the  development  of  low-refractive  index,  low-dispersion  opti- 
cal glasses,  thus  extending  the  range  of  available  glasses  in  the 
Abbe  diagram.  Fluorophosphate  glasses  are  the  prime  candi- 
dates to  meet  these  requirements,  but  their  preparation  is  com- 
plicated by  fluorine  volatilization  on  melting  and  devitrification 
and  cracking  on  casting.  The  latter  difficulties  are  caused  by 
low  viscosity  at  the  crystallization  temperature  and  by  high 
thermal  expansion.  Exploration  of  glassforming  regions  and  si- 
multaneous optimization  of  the  optical  properties  has  led  to  the 
identification  of  compositions  with  commercial  potential.  A  rep- 
resentative 100-gram  melt  contained  60  mol  %  RF2  (R  =  Mg, 
Ca,  Sr,  Ba),  36.7  mol  %  AIF3,  3.3  mol  %  A1(P03)3,  with 
no  =  1.439  and  vd  =  95.  After  annealing  it  was  optically  homo- 
geneous and  strain-free. 

19217.  Hatcher,  P.  G.,  VanderHart,  D.  L.,  Earl,  W.  L.,  Use  of 
solid-state       NMR  in  structural  studies  of  humic  acids  and 


188 


humin  from  Holocene  sediments,  Organ.  Geochem.  2,  87-92 
(1980). 

Key  words:  carbon- 13  NMR;  humic  acids;  humin;  magic 
angle  sample  spinning. 

Carbon- 13  NMR  spectra  of  solid  humic  substances  in  Holo- 
cene sediments  have  been  obtained  using  cross  polarization  with 
magic-angle  sample  spinning  techniques.  The  results  demon- 
strate that  this  technique  holds  great  promise  for  structural 
characterizations  of  complex  macromolecular  substances  such  as 
humin  and  humic  acids.  Quantifiable  distinctions  can  be  made 
between  structural  features  of  aquatic  and  terrestrial  humic  sub- 
stances. The  aliphatic  carbons  of  the  humic  substances  are  domi- 
nant components  suggestive  of  input  from  iipid-like  materials. 
An  interesting  resemblance  is  also  noted  between  terrestrial 
humic  acid  and  humin  spectra. 

19218.  Hunt,  C.  M.,  Ventilation  measurements  in  the  Norris 
Cotton  Federal  Office  Building  in  Manchester,  NH,  (Proc. 
ASHRAE  Semi  Annual  Meeting  Symposium  on  Air  Leakage, 
Philadelphia,  PA,  Jan.  1979),  ASHRAE  Trans.  85,  Pt.  1,  828- 
839  (June  1979). 

Key  words:  ASHRAE  Standard  62-73;  building  ventilation; 
carbon  dioxide  and  ventilation;  energy-efficient  building. 

Winter  ventilation  measurements  were  made  in  the  Norris 
Cotton  Building  in  Manchester,  NH.  Air  exchange  rates,  aver- 
aged for  the  entire  building,  were  of  the  order  of  0.7  to  0.8  air 
changes  per  hour  by  the  SFe  tracer  technique.  This  was  ob- 
tained with  outside  air  dampers  closed.  From  this  estimate  and 
from  counts  of  the  number  of  occupants,  ventilation  rates  of  the 
order  of  41  to  58  cfm  (0.95  to  1.34  mVmin)  per  person  were 
calculated. 

The  use  of  measured  CO2  concentration  as  an  index  of  venti- 
lation was  reexamined.  About  65  percent  of  the  concentrations 
in  selected  rooms  on  each  floor  were  between  700  to  1200  ppm. 
In  one  room  where  11  people  were  taking  an  examination,  2440 
ppm  CO2  was  found.  Ventilation  rates  per  person,  calculated 
from  CO2  concentrations,  were  less  than  those  estimated  from 
the  overall  building  ventilation  rate,  but  nevertheless  met  the 
requirements  in  the  ASHRAE  Ventilation  Standard  62-73  when 
the  building  was  operated  with  the  outside  air  dampers  closed. 

19219.  Dunn,  G.  H.,  Electron-ion  collisions:  Experimental,  Proc. 
Nagoya  Seminar  on  Atomic  Processes  in  Fusion  Plasma,  Nagoya, 
Japan,  Sept.  5-7,  1979,  Y.  Itikawa,  T.  Kato,  Eds.,  pp.  57-65 
(Institute  of  Plasma  Physics,  Nogoya  University,  Nagoya, 
Japan,  1979). 

Key  words:  dielectronic  recombination;  electron-ion  colli- 
sions; excitation;  ionization. 

Electron-ion  collisions  have  long  been  of  interest  because  of 
the  application  to  non-local  thermodynamic  equilibrium  model- 
ing of  astrophysical  phenomena.  Significant  further  impetus  has 
arisen  in  the  past  several  years  as  the  understanding  of  such 
collisions  has  been  recognized  as  necessary  in  the  development 
of  controlled  thermonuclear  fusion.  Despite  the  long  interest 
and  the  importance,  the  experimental  study  of  these  processes  is 
recent.  In  1961  Dolder  et  al.  published  their  measurement  of 
electron-He"^  ionization,  and  since  that  time  about  100  papers 
have  appeared  on  electron-ion  ionization  and  excitation  cross 
sections  and  rates.  Seaton  has  recently  reviewed  the  field  with 
primary  emphasis  on  the  theory.  Dolder  and  Peart  have  written 
an  excellent  review  covering  the  experimental  cross-section 
work  through  about  1975.  The  bibliographies  in  those  reviews 
as  well  as  several  other  bibliographies  serve  as  good  guides  to 
the  primary  literature. 

The  purpose  of  this  brief  paper  will  not  be  to  repeat  or  try  to 
improve  upon  recent  reviews,  but  rather  to  look  at  work  done 
since  they  were  published  and,  where  possible,  to  make  unifying 
or  speculative  comments  about  the  data.  Because  of  the  focus 


on  very  hot  plasmas  (fusion),  attention  will  be  limited  to  atomic 
ions;  though  there  is  a  significant  literature  for  electron-molecu- 
lar ion  collisions,  especially  for  dissociative  recombination. 

19220.  Eberly,  J.  H.,  Kunasz,  C.  V.,  W0dkiewicz,  K.,  Time- 
dependent  spectrum  of  resonance  fluorescence,  /  Phys.  B: 
Atom.  Molec.  Phys.  13,  217-239  (1980). 

Key  words:  fluorescence  spectrum;  laser  excitation;  multi- 
photon  processes;  non-stationary  processes;  resonance  flu- 
orescence; strong  laser  field;  time-dependent  spectrum;  tran- 
sient spectrum. 

Time-dependent  features  of  the  resonance  fluorescence  spec- 
trum are  studied.  Attention  is  focused  on  the  dynamic  evolution 
of  the  emission  spectrum  following  abrupt  excitation  of  a  near- 
resonant  two-level  absorber  by  a  strong  laser  field.  The  multi- 
photon  character  of  the  absorption-emission  process  is  evident 
in  the  AC  Stark  splitting  of  the  spectrum,  which  begins  approxi- 
mately half  an  atomic  lifetime  after  excitation,  if  the  laser  field  is 
strong  enough. 

Use  of  the  Eberly-W^dkiewicz  counting-rate  definition  of  the 
spectrum  allows  the  influence  of  the  spectral  analyser  (a  Fabry- 
Perot  interferometer  in  this  example)  to  be  exhibited  for  the  first 
time.  The  Page-Lampard  and  Wiener-Khintchine  power  spectra 
are  also  shown  in  one  case  for  comparison  with  the  counting 
rate  spectrum.  Analytic  expressions  for  these  spectra  are  given 
for  arbitrary  laser  field  strength,  atomic  lifetime,  laser-atom  de- 
tuning, and  the  bandwidth  of  the  spectrometer  used  to  analyse 
the  spectrum.  Selected  graphs  are  included  to  illustrate  various 
time-dependent  features  of  the  spectrum. 

The  influence  on  the  transient  spectrum  of  three  different 
states  of  atomic  excitation  prior  to  laser  irradiation  and  the 
effect  on  the  spectrum  of  irradiation  by  a  phase-noisy  laser  are 
also  considered.  Comparison  of  the  transient  spectra  from  atoms 
initially  prepared  in  7r/2  and  37r/2  states  shows  clearly  that 
phase  relationships  between  the  irradiating  field  and  the  emitting 
dipole  are  important  even  in  fluorescence.  Concepts  familiar  in 
photon  echo  studies  are  useful  in  discussing  these  spectra.  Final- 
ly, irradiation  by  a  noisy  laser  is  shown  to  produce  spectra  that, 
even  in  steady  state,  are  closely  similar  to  the  early-time  tran- 
sient spectra  obtained  from  irradiation  by  a  monochromatic 
laser.  An  appendix  is  devoted  to  the  transient  spectrum  of 
purely  spontaneous  fluorescence. 

19221.  Danos,  M.,  Williams,  H.  T.,  Shell  model  for  the  interac- 
tion of  the  A33  with  the  nucleus,  Phys.  Lett.  89B,  No.  2,  169-172 
(Jan.  14,  1980). 

Key  words:  baryon  resonances;  delta-nucleus  interaction; 
nuclear  structure;  pion  absorption;  pion  nucleus  interaction; 
pion  scattering. 

We  propose  that  the  interaction  of  a  A33  baryon  resonance 
with  a  nucleus  can  be  described  by  an  effective  shell-model 
potential.  This  hypothesis  is  tested  by  computing  in  a  simple 
manner  the  pion-nucleus  scattering  in  the  A33  resonance  region. 
A  value  of  150  MeV  is  found  for  the  depth  of  the  A33  potential 
well. 

19222.  Cash,  W.,  Charles,  P.,  Bowyer,  S.,  Walter,  F.,  Ayres,  T. 
R.,  Linsky,  J.  L.,  Discovery  of  x-rays  from  the  40  Eridani 
system,  Astrophys.  J.  231,  No.  3,  L137-L140  (Aug.  1,  1979). 

Key  words:  individual,  x  ray;  sources;  stars,  coronae-stars. 

We  report  the  detection  of  a  new  point  source  of  soft  x-rays 
(H0405  —  08)  consistent  with  the  position  of  the  nearby  triple 
star  system  40  Eridani.  The  source,  which  has  a  temperature 
near  10'  K,  has  a  flux  of  3  X  10""  ergs  cm"^  s"'  at  Earth, 
implying  a  luminosity  of  9(±  3)  X  10^'  ergs  s"'  at  the  distance 
of  40  Eridani.  We  discuss  whether  the  likely  source  of  the  bulk 
of  the  x-rays  is  the  Kl  dwarf,  the  DA  white  dwarf,  the  dwarf 
M4  flare  star,  or  accretion  onto  the  white  dwarf. 
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19223.  Carroll,  J.  J.,  Klein,  R.,  Melmed,  A.  J.,  Thorium  field  ion 
microscopy,  Surf.  Sci.  Lett.  93,  L93-L97  (1980). 

Key  words:  field  emission  microscopy;  field  ion  micros- 
copy; surface  atomic  structure;  thorium. 

A  method  of  preparing  and  imaging  thorium  specimens  for 
field  ion  microscopy  is  presented.  Micrographs  indicate  that 
impurity  constituents  of  the  99.9%  material  are  readily  imaged. 
Application  of  the  electrotransport  purification  technique  signifi- 
cantly reduces  the  concentration  of  imaged  impurity  constitu- 
ents. Field  electron  emission  micrographs  obtained  from  previ- 
ously field  evaporated  surfaces  at  30  K  demonstrate  feasibility 
of  field  emission  studies  involving  surface  adsorption  and  migra- 
tion. 

19224.  Arens,  E.  A.,  Nail,  D.  H.,  Carroll,  W.  L.,  The  representa- 
tiveness of  TRY  data  in  predicting  mean  annual  heating  and 
cooling  requirements,  (Proc.  ASHRAE  Semi  Annual  Meeting 
Symposium  on  Air  Leakage,  Philadelphia,  PA,  Jan.  1979), 
ASHRAE  Trans.  85,  Pt.  1,  707-721  (June  1979). 

Key  words:  building  energy  calculations;  hourly  climate 
date;  test  reference  (TRY). 

The  report  assesses  'Test  Reference  Year'  (TRY)  hourly  cli- 
mate date  tapes  to  determine  how  well  they  represent  long  term 
average  climate  when  used  for  estimating  average  annual  heat- 
ing and  cooling  requirements.  A  method  is  presented  to  adjust 
the  heating  and  cooling  requirements  of  a  typical  building  type 
that  have  been  computed  using  TRY  data,  in  order  to  make 
them  represent  long  term  average  heating  and  cooling  require- 
ments. 

19225.  Uehara,  K.,  Hall,  J.  L.,  Hyperfine  splitting  of  the  ^HIH^ 
line  at  3.39  /xm  observed  by  laser-saturated  absorption.  Opt. 
Lett.  4,  No.  7,  214-215  (July  1979). 

Key  words:  hyperfine  structure;  methane;  nonlinear  spec- 
troscopy; ultra  resolution  laser  spectroscopy. 

The  hyperfine  splitting  and  the  recoil  doubling  of  the 
component  in  the  ^6)  line  of  the  V3  band  of  'K^Hi  was  resolved 
with  a  narrow  linewidth  of  less  than  1  kHz  (HWHM).  Positions 
of  the  hyperfine  components  were  precisely  determined  and 
related  to  the  absolute  frequency  frame. 

19226.  Seltzer,  S.  M.,  Electron,  electron-bremsstrahlung  and 
photon  depth-dose  data  for  space-shielding  applications,  IEEE 
Trans.  Nucl.  Sci.  NS-25,  No.  6,  4896-4904  (Dec.  1979). 

Key  words:  bremsstrahlung;  dose;  electrons;  proton;  shield- 
ing; spacecraft. 

A  data  set  has  been  developed,  consisting  of  depth-dose  distri- 
butions for  omni-directional  electron  and  proton  fluxes  incident 
on  aluminum  shields.  The  principal  new  feature  of  this  work  is 
the  accurate  treatment,  based  on  detailed  Monte  Carlo  calcula- 
tions, of  the  electron-produced  bremsstrahlung  component.  Re- 
sults covering  the  energy  region  of  interest  in  space-shielding 
calculations  have  been  obtained  for  the  absorbed  dose  (a)  as  a 
function  of  depth  in  a  semi-infinite  medium,  (b)  at  the  edge  of 
slab  shields,  and  (c)  at  the  center  of  a  solid  sphere.  The  dose  to 
a  thin  tissue-equivalent  detector  was  obtained  as  well  as  that  in 
aluminum.  Various  results  and  comparisons  with  other  work  are 
given. 

19227.  Rosenberg,  L.,  Sum  rule  and  classical  limit  for  scattering 
in  a  low-frequency  laser  field,  Phys.  Rev.  A  20,  No.  4,  1352- 
1358  (Oct.  1979). 

Key  words:  multiphoton  transitions;  scattering  in  a  laser 
field;  stimulated  bremsstrahlung. 

A  previously  derived  low-frequency  approximation  for  scat- 
tering in  a  laser  field  represents  the  amplitude  for  scattering 
with  the  absorption  or  emission  of  a  specified  number  of  pho- 


tons in  terms  of  the  physical  field-free  scattering  amplitude,  a 
result  which  holds  even  with  the  inclusion  of  a  correction  term 
of  first  order  in  the  frequency  of  the  field.  In  the  general  case, 
where  the  polarization  of  the  field  is  arbitrary  and  the  dipole 
approximation  is  not  assumed,  the  cross  section  depends  on  the 
phase  as  well  as  the  magnitude  of  the  field-free  scattering  ampli- 
tude. It  is  shown  here  that  this  phase  dependence  disappears 
when  the  cross  section  is  summed  over  all  possible  final  states  of 
the  field.  The  result  of  this  summation  is  identical  (within  the 
limits  set  by  the  domain  of  validity  of  the  low-frequency  ap- 
proximation itselO  to  that  which  would  be  predicted  from  a 
classical  description  of  the  motion  of  the  electron  in  the  field, 
the  collision  taking  place  instantaneously  and  without  influence 
from  the  field.  This  sum  rule  and  its  classical  interpretation, 
obtained  here  in  a  nonrelativistic  potential  scattering  model,  is 
of  the  form  derived  some  time  ago  by  Brown  and  Goble  on  the 
basis  of  general  field-theoretic  considerations. 

19228.  Niemax,  K.,  Movre,  M.,  Pichler,  G.,  Near-wing  asymme- 
tries of  the  self-broadened  first  Rb  and  Cs  resonance  lines,  / 

Phys.  B  12,  No.  21,  3503-3509  (1979). 

Key  words:  asymmetries;  quasistatic  wings;  resonance  lines; 
self-broadening  of  alkali  lines. 

We  have  measured  small  asymmetries  in  the  near  wings  of  the 
self-broadened  first  resonance  lines  of  Rb  and  Cs.  The  transi- 
tions from  the  impact  to  the  quasi-static  profile  were  observed. 
A  comparison  with  recent  calculations  by  Movre  and  Pichler 
reveals  satisfactory  agreement. 

19229.  Rubinstein,  M.,  Swartzendruber,  L.  J.,  Bennett,  L.  H., 
Nuclear  magnetic  resonance  in  LaNis,  /.  Appl.  Phys.  50,  No.  3, 
2046-2048  (Mar.  1979). 

Key  words:  diffusion;  hydride;  hydrogen;  lathanum;  nickel; 
nuclear  magnetic. 

Proton  and  La'''  nuclear  magnetic  resonance  measurements 
have  been  performed  on  LaNis,  LaNis  hydrides,  and  LaNisHr 
with  ternary  additions.  With  ternary  additions,  the  activation 
energy  for  proton  diffusion  remained  unchanged,  but  the  mo- 
tionally  narrowed  linewidth  broadened.  The  quadrupole  interac- 
tion on  the  La  site  has  been  determined  in  LaNis  and  LaNisHr. 

19230.  Rabinow,  J.,  Another  inventor's  view  on  innovation, 

CHEMTECH  10,  No.  3,  144-148  (Mar.  1980). 

Key  words:  conglomerates;  innovation;  invention;  large 
corporations;  productivity;  small  business. 

Innovation  in  the  United  States  is  suffering  because  our  cor- 
porations are  getting  too  large  so  that  it  is  difficult  for  top 
management  to  be  expert  in  all  phases  of  the  industry  in  which 
it  is  engaged.  In  the  case  of  the  conglomerates,  the  problems  are 
even  worse.  Most  of  the  great  innovations  have  been  made 
outside  of  our  large  organizations  and  the  writer  is  pessimistic 
because  he  believes  that  it  is  not  likely  that  the  trend  to  larger 
and  larger  sizes  can  be  reversed. 

19231.  Myers,  D.  R.,  Koyama,  R.  Y.,  Phillips,  W.  E.,  An  im- 
plantation predeposition  technique  for  the  introduction  of  deep- 
level  chemical  impurities,  Proc.  Conf.  Ion  Beam  Modification  of 
Materials,  Budapest,  Hungary,  Sept.  4-8,  1978.  pp.  439-448 
(1979). 

Key  words:  chemical  impurities;  deep  level  studies;  ion 
implantation;  predeposition  technique;  sulfur  impurities  in 
silicon;  thermally-stimulated  measurements. 

The  characterization  of  deep-level  chemical  impurity  centers 
in  semiconductors  requires  the  controlled  introduction  of  known 
impurities.  A  technique  is  described  which  employs  ion  implan- 
tation as  a  predeposition  step  for  the  introduction  of  deep-level 
chemical  impurities  into  silicon,  yet  prevents  implantation-relat- 
ed damage  from  interfering  with  the  measured  deep-level  re- 
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sponse  of  the  implanted  species.  The  utihty  and  versatility  of 
this  method  are  demonstrated  by  its  apphcation  to  the  charac- 
terization of  sulfur  defect  centers  in  silicon. 

19232.  Myers,  D.  R.,  Wilson,  R.  G.,  Alignment  effects  on  im- 
plantation profiles  in  silicon,  Proc.  Conf.  Ion  Beam  Modification 
of  Materials,  Budapest,  Hungary,  Sept.  4-8.  1978,  pp.  103-111 
(1979). 

Key  words:  capacitance-voltage  profiling;  controlled 
doping  profile;  critical  channeling  angle;  crystallographic 
orientation  effects;  ion  channeling;  random  equivalent  im- 
plants. 

Ion  implantation  is  commonly  used  for  the  fabrication  of  fine 
geometry  semiconductor  devices.  The  need  for  shallower  active 
layers  in  these  devices  requires  that  the  extent  of  ion  channeling 
be  minimized  to  reduce  the  formation  of  deeply  penetrating  tails 
in  the  dopant  distribution.  In  this  paper,  ion  channeling  in  sili- 
con is  experimentally  examined  for  a  range  of  ion  atomic  num- 
bers and  implant  energies  characteristic  of  semiconductor  device 
fabrication.  Implantation  profiles  were  obtained  by  1  MHz  dif- 
ferential capacitance-voltage  (C-V)  profiling  for  silicon  sub- 
strates implanted  at  angles  from  accurately  channeled  alignment 
to  "random  equivalent"  orientation.  The  critical  angle  for  chan- 
neling, as  calculated  from  an  existing  computer  fit  to  the  Mo- 
liere  continuum  potential,  was  used  to  scale  the  angular  depend- 
ence of  the  implantation  profiles.  The  results  of  this  study  indi- 
cate that  to  minimize  the  extent  of  unintentional  channeling, 
alignment  of  the  ion  beam  to  the  nearest  low-index  crystallogra- 
phic direction  must  be  at  angles  exceeding  twice  the  critical 
angle. 

19233.  Steinberg,  H.  L.,  NBS  conducts  study  for  OSHA,  requests 
information  from  public,  Occup.  Saf.  Health  Rep.  5,  No.  39, 
1278  (Feb.  1976). 

Key  words:  accident  data;  fall  arresting  systems;  industrial 
and  construction  industries;  occupational  safety;  safety 
belts;  scaffolding. 

This  article  is,  basically,  a  request  for  data  on  accidents  in 
which  the  use,  or  misuse,  of  fall-restraint  or  fall-arrest  equip- 
ment played  a  significant  role.  "Fall-restraint/fall-arrest  equip- 
ment" is  taken  to  include:  safety  (body)  belts,  lanyards,  drop 
lines,  safety  lines,  life  lines,  linemen's  belts,  body  and  chest 
harnesses,  rope-grabbing  and  shock  absorbing  devices  and  asso- 
ciated hardware.  "Accidents"  are  defined  to  include  "near 
misses"  (i.e.,  mishaps  where  no  lost-time  injury  occurred. 

The  motivation  for  this  request  is  briefly  explained  for  the 
purpose  of  enhancing  response  probability. 

19234.  Placious,  R.  C,  Moser,  E.  S.,  Holland,  R.  S.,  Masi,  F., 
Status  report:  A  standard  method  for  determining  the  efficacy 
of  fluorescent  x-ray  intensifying  screens,  (Proc.  SPIE/SPSE 
Application  of  Optical  Instrumentation  in  Medicine  VI, 
Boston,  MA,  Sept.  25-27,  1977),  /  Appl.  Photogr.  Eng.  5,  157- 
159  (1979). 

Key  words:  fluorescent  screens;  intensifier  screen  standards; 
radiographic  intensifier  screen  efficiency;  screen  evalua- 
tions; sensitivity  of  screens;  spectroradiometry  of  screens;  x- 
radiation  of  intensifier  screens. 

A  proposed  ANSI  standard  for  classifying  radiographic  inten- 
sifying screens  has  been  under  test  at  the  National  Bureau  of 
Standards.  This  standard  establishes  procedures  for  characteriz- 
ing, on  an  absolute  basis,  the  optical  spectral  output  of  fluores- 
cent screens  per  unit  of  incident  x-ray  exposure.  The  testing 
procedure  has  undergone  revision  since  an  earlier  status  report 
was  given.  Calcium  tungstate  screens,  however,  still  form  the 
basis  of  comparison  in  this  procedure  because  of  the  long  ac- 
ceptability and  stable  output  qualities  of  this  screen.  The  nature 
of  the  revisions  and  current  output  data  on  the  screens  will  be 
described. 


19235.  Weber,  S.  F.,  Economic  analysis  of  alternative  envelope 
designs  for  new  residences  in  the  United  States,  (Proc.  Second 
Int.  Symp.  on  Energy  Conservation  in  the  Built  Environment, 
Copenhagen,  Denmark,  May  1979),  Energy  5,  No.  1,  63-68 
(1980). 

Key  words:  building  envelope;  cost  effectiveness;  econom- 
ics; energy  conservation;  internal  rate  of  return;  life-cycle 
costing;  marginal  analysis;  optimal  design;  residential  build- 
ings; space  cooling;  space  heating. 

An  economic  evaluation  is  conducted  for  selected  energy- 
conservation  investments  in  the  envelope  design  of  new  single- 
family  housing  in  the  U.S.  Alternative  investment  levels  in  the 
four  major  components  of  the  building  envelope  are  evaluated: 
(1)  attic,  (2)  walls,  (3)  floor,  and  (4)  windows.  The  analysis  is 
conducted  for  five  cities  of  widely  diverse  climate  conditions 
and  for  the  major  forms  of  energy  used  for  heating  and  cooling 
in  the  U.S.  For  each  investment  level,  the  internal  rate  of  return 
(IRR)  is  calculated  on  an  incremental  basis,  that  is,  in  compari- 
son with  the  next  lowest  level  of  investment  for  that  compo- 
nent. This  marginal  IRR  is  used  to  rank  alternative  levels  of 
investment  for  all  four  components  so  that  economically  optimal 
envelope  designs  can  be  selected  for  each  city  and  energy  type. 
Two  points  of  view  are  considered  in  the  selection  of  optimal 
designs:  that  of  an  individual  homebuyer  and  that  of  a  public 
policy  planner. 

19236.  Van  Degrift,  C.  T.,  Bowers,  W.  J.,  Jr.,  Wildes,  D.  G., 
Pipes,  P.  B.,  A  small  gas  thermometer  for  use  at  low  tempera- 
tures, (Proc.  ISA/78  Int.  Conf,  Philadelphia,  PA,  Oct.  16-18, 
1978),  ISA  Trans.  19,  No.  1,  15-19  (1980). 

Key  words:  gas  thermometers;  low  temperature;  micro- 
wave temperature  sensor;  temperature  transducer;  ther- 
mometer; tunnel  diode  oscillators. 

This  paper  describes  a  2-cm  dia  X  5-cm  long  gas  thermometer 
that  uses  an  extremely  stable  tunnel  diode  oscillator.  When 
biased  with  a  dc  current  of  114  )liA(15  /j,W),  it  emits  a  frequen- 
cy between  456  and  463  MHz,  depending  on  the  pressure  of  its 
0.39  ml  sample  of  permanently  trapped  He^  gas.  Measurements 
of  the  dependence  of  its  frequency  on  temperature  and  magnetic 
field  are  presented,  as  well  as  preliminary  tests  of  its  drift  and 
noise. 

19237.  Holton,  J.  K.,  Updating  solar  performance  criteria  and 
standards,  Proc.  1978  Annual  Meeting  of  the  American  Section 
of  the  Int.  Solar  Energy  Soc,  Inc..  Denver,  CO,  Aug.  28-31, 
1978,  pp.  514-521  (Office  of  American  Section,  International 
Solar  Energy  Society,  Inc.,  McDowell  Hall,  University  of 
Delaware,  Newark,  DE,  1978). 

Key  words:  solar  performance  criteria;  solar  standards;  up- 
dating criteria. 

The  two  solar  performance  criteria,  "HUD  Intermediate 
Minimum  Property  Standards  (S/MPS)"  and  the  "Interim  Per- 
formance Criteria  (IPC)"  both  residential  and  commercial,  were 
developed  by  the  National  Bureau  of  Standards  (NBS)  early  in 
the  federal  solar  demonstration  program  to  be  of  assistance  in 
promoting  the  manufacture  and  widespread  use  of  solar  energy 
systems.  Considerable  experience  has  been  gained  from  the  dem- 
onstration program  and  other  sources  that  has  revealed  the 
actual  problems  that  can  occur  in  the  manufacture,  installation 
and  use  of  solar  energy  systems  and  components.  In  order  to 
keep  the  S/MPS  and  IPC  reasonable  and  useful  standards,  they 
are  continually  being  updated  based  on  current  experience. 
Findings  are  presented  from  the  residential  and  commercial 
demonstration  program  and  from  a  public  commentary  process 
that  have  led  to  the  updating  of  numerous  sections  of  the 
criteria  and  standards.  A  comparison  is  presented  of  the  original 
criteria,  the  practical  problems  and  the  revised  criteria.  Topics 
covered  include:  system  performance  covering  thermal  losses. 
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operating  energy,  system  back-up,  thermosyphoning,  flow  bal- 
ancing, controls,  safety,  maintenance  and  check-out  procedures; 
and  component  performance  covering  freeze  protection,  stratifi- 
cation, stagnation,  materials  deterioration,  and  heat  transfer  fluid 
quality. 

19238.  Kotter,  F.  R.,  Characterization  of  the  electric  environment 
under  HVDC  transmission  lines:  Instrumentation  and  measure- 
ment, (Proc.  Workshop  n  Electrical  and  Biological  Effects 
Related  to  HVDC  Transmission,  Richland,  WA,  Oct.  19-20, 

1978)  ,  Paper  PNL-3121.  UC97a,  pp.  2.1-2.29  (Pacific  North- 
west Laboratory,  Operated  for  the  U.S.  Department  of 
Energy  by  Battelle  Memorial  Institute,  Richland,  WA,  Aug. 

1979)  . 

Key  words:  air  ions  currents;  atmospheric  electricity; 
charge  density;  direct-current  transmission;  electric  field 
strength;  high-voltage  transmission  lines. 

The  instrumentation  and  measurement  techniques  used  in  at- 
mospheric electricity  research  which  have  possible  application 
for  use  in  studying  conditions  in  the  vicinity  of  high-voltage 
direct-current  transmission  lines  are  reviewed.  Thirty-four  refer- 
ences are  given. 

19239.  Jenkins,  J.  P.,  Hill,  J.  E.,  A  comparison  of  test  results  for 
flat-plate  water-heating  solar  collectors  using  the  BSE  and 
ASHRAE  procedures,  /  Sol.  Energy  Eng.  102/1,  pp.  2-15 

(Feb.  1980). 

Key  words:  collector  efficiency;  comparison  German  BSE 
vs  ASHRAE  93-77  test  procedures;  environmental  simula- 
tion for  solar  collector  testing;  optical  and  thermal  loss 
characteristics  of  solar  collectors;  solar  collectors;  wind 
speed  and  sky  temperature  effects  on  solar  collector  per- 
formance. 

Five  solar  collectors  were  tested  according  to  the  BSE  and 
ASHRAE  test  procedures  and  the  results  compared.  All  five 
collectors  tested  were  modular,  flat-plate,  water  heating,  and 
included  single-  and  double-glazed  designs  with  and  without 
selectively  coated  absorbers.  In  both  procedures,  collector  effi- 
ciency curves  are  determined.  The  ASHRAE  procedure  con- 
sists exclusively  of  outdoor  testing  whereas  the  BSE  procedure 
requires  a  combination  of  outdoor  and  indoor  testing  (no  irra- 
diation) to  determine  the  collector's  optical  and  thermal  loss 
characteristics,  respectively.  During  the  indoor  testing  in  this 
study,  the  environmental  test  conditions  were  controlled  and 
regulated  by  use  of  specially  built  environmental  simulators  to 
investigate  the  effect  of  wind  speed  and  "sky"  temperature  on 
the  thermal  loss  characteristics  of  the  collectors. 

19240.  Kaplan,  S.  B.,  Acoustic  matching  of  superconducting  films 
to  substrates,  /  Low  Temp.  Phys.  37,  Nos.  3/4,  343-365  (1979). 

Key  words:  acoustic  mismatch;  effective  recombination 
time;  nonequilibrium  phenomena;  phonon-trapping;  quasi- 
particle;  superconductor. 

Acoustic  mismatch  theory  is  used  to  estimate  phonon  trans- 
mission coefficients  for  various  superconductor/substrate  inter- 
faces. It  is  shown  that  the  conventionally  employed  substrates 
offer  the  largest  acoustic  mismatch  to  many  of  the  commonly 
studied  superconductors,  thereby  leading  to  unnecessarily  large 
phonon-trapping  and  other  nonequilibrium  effects.  Most  availa- 
ble experimental  results  are  shown  to  be  in  reasonable  agree- 
ment with  the  theoretical  estimates. 

19241.  Klein,  R.,  Siegel,  R.,  Interaction  of  nitrous  oxide  with 
ruthenium  (lOTD),  Surf.  Sci.  92,  337-349  (1980). 

Key  words:  chemisorption;  nitrous  oxide;  ruthenium;  sur- 
face reaction;  thermal  desorption. 

The  reactions  of  nitrous  oxide  with  ruthenium  as  observed  on 
the  Ru(lOlO)  surface  occur  in  two  modes.  Scission  of  the  O — N2 


bond  with  chemisorption  of  oxygen  and  release  of  molecular 
nitrogen  to  the  gas  phase  is  one,  and  breaking  of  both  the  O — N 
and  N — N  bonds  in  O — N — N  with  chemisorption  of  both  O 
and  N  is  the  other.  Energetic  considerations  lead  to  the  conclu- 
sion that  the  latter  mode  is  a  concerted  reaction.  Site  exclusion 
by  preadsorption  of  oxygen  or  carbon  monoxide  inhibits  the 
reaction,  and  where  sufficient  amounts  of  either  of  these  two 
adsorbates  are  present,  the  activity  of  the  surface  can  be  re- 
duced to  zero.  N2O  can  produce  ruthenium  oxide  on  the  surface 
at  sufficiently  high  temperatures,  pressures,  and  contact  times. 

19242.  Lyon,  G.,  Batch  scheduling  from  short  lists.  Inf.  Process. 
Lett.  8,  No.  2,  57-59  (Feb.  15,  1979). 

Key  words:  hashing;  resource  allocation;  scatter  tables. 

Almost  all  of  m  appointment  slots  can  be  assigned  nearly 
optimally  in  0(m)  provided  appointment  preferences  are  suffi- 
ciently random.  And  while  there  may  be  hundreds  of  appoint- 
ments, each  client  need  only  indicate  a  set  of  five  or  six  pre- 
ferred times.  These  results  are  in  sharp  contrast  to  the  standard 
assignment  solution  that  costs  0(m**3)  in  the  worst-case  and 
demands  that  each  client  provide  a  preference  order  for  all  m 
slots. 

19243.  MacDonald,  D.  E.,  An  atomic  model  of  strain  induced 
martensitic  transformations,  Proc.  Int.  Conf.  on  Martensitic 
Transformations  ICOMAT  1979,  Cambridge,  MA,  June  24-29, 
1979,  pp.  325-330  (Massachusetts  Institute  of  Technology, 
Cambridge,  MA,  Mar.  1980). 

Key  words:  criteria;  finite;  jellium;  martensite;  model;  sta- 
bility; strain;  transformation. 

A  jellium  model  of  the  alkali  metals  applicable  to  finite  defor- 
mation is  employed  in  the  determination  of  the  uniaxial  exten- 
sions and  contractions  which  trigger  the  martensitic  transforma- 
tion (bcc  — ►  fee)  and  the  reverse  transformation  (fee  bcc).  A 
Born  stability  criteria  based  on  infinitesimal  elasticity  is  used  to 
detect  the  onset  of  the  transformation  during  a  homogeneous 
deformation  along  [001].  For  the  (bcc— >•  fee)  transformation,  the 
effective  elastic  coefficient  (Vn— V12)  vanishes  at  c/ 
a(bcc)  =  0.90  while  the  minor  VasCVn  -|-  V12)  — 2Vi3^  vanishes  at 
c/a(bcc)  ^  1.05.  For  the  (fee— ►bcc)  transformation,  the  effec- 
tive elastic  coefficient  Ves  vanishes  at  c/a(fcc)  =  0.66  and  the 
coefficient  (Vn  —  V12)  vanishes  at  c/a(fcc)  =  1.04.  The  symmetry 
and  lack  of  it  between  the  (bcc  — » fee)  transformation  and  its 
reverse  is  explained  in  terms  of  the  effect  of  the  deformation  on 
the  volume  and  structure  dependent  terms  in  the  expressions  for 
the  effective  elastic  coefficients.  The  finite  values  found  for  the 
uniaxial  strains  necessary  for  the  transformations  substantiates 
the  need  for  a  model  which  can  sustain  such  deformations. 
While  the  present  stability  criteria  falls  in  the  area  of  infinites- 
imal deformations  superimposed  on  finite  deformations,  it  is 
pointed  out  that  a  criteria  based  on  finite  excursions  from  equi- 
librium may  be  more  appropriate  and  physically  meaningful. 

19244.  Buehler,  M.  G.,  Comprehensive  test  patterns  with  modular 
test  structures:  The  2  by  N  probe-pad  array  approach.  Solid 
State  Technol.  22,  No.  10,  89-94  (Oct.  1979). 

Key  words:  integrated  circuit;  process  control;  reliability; 
test  pattern;  test  structure;  transistors;  yield. 

Industrial  microelectronic  test  patterns  have  a  multiplicity  of 
probe-pad  arrangements  which  make  standard  test  structure 
design  difficult.  A  useful  arrangement  was  found  to  be  the  2  by 
N  probe-pad  array  where  N  is  an  arbitrary  positive  integer.  The 
use  of  this  arrangement  is  compared  to  the  peripheral  probe-pad 
array  approach  and  is  illustrated  by  a  variety  of  test  structures. 

19245.  Unassigned. 

19246.  Ledbetter,  H.  M.,  Frederick,  N.  V.,  Austin,  M.  W., 
Elastic-constant  variability  in  stainless-steel  304,  /  Appl.  Phys. 
51,  No.  1,  305-309  (Jan.  1980). 
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Key  words:  bulk  modulus;  elastic  constants;  physical-prop- 
erty variability;  Poisson's  ratio;  shear  modulus;  sound  veloc- 
ity; stainless  steel;  Young's  modulus. 

Variability  of  elastic  constants  in  stainless-steel  304  was  deter- 
mined by  measuring  longitudinal  and  transverse  ultrasonic  ve- 
locities in  20  samples  acquired  randomly.  Three  kinds  of  vari- 
ations— sample  to  sample,  directional  within  a  sample,  and  re- 
peated measurements  on  a  single  sample — are  reported  for  four 
elastic  constants:  the  bulk  modulus,  Young's  modulus,  shear 
modulus,  and  Poisson's  ratio.  Because  of  suprisingly  small  vari- 
ations, 1%  or  less,  the  principal  problem  became  measurement 
sensitivity  and  reproducibility.  To  overcome  this  problem,  a 
high-resolution  measurement  system  was  devised  using  general- 
purpose  equipment  augmented  with  a  very  simple  impedance- 
transforming  amplifier  and  an  FET  transmission  gate.  With  this 
system  the  often-reported  troublesome  transit-time  correction 
disappeared.  Effects  due  to  frequency  and  directionality  were 
negligible. 

19247.  Waterstrat,  R.  M.,  Optimizing  creep  and  corrosion  proper- 
ties in  a  dispersant  amalgam  using  manganese,  J.  Dent.  Res.  57, 
No.  9-10,  873-875  (Sept.-Oct.  1978). 

Key  words:  copper  alloys;  corrosion  behavior;  creep  prop- 
erties; dental  amalgam;  manganese  alloys;  marginal  stability; 
silver  alloys. 

It  is  shown  that  the  creep  behavior  of  a  commercial  disper- 
sant-amalgam  containing  copper  is  improved  by  the  addition  of 
a  manganese-containing  alloy.  This  improvement  is  apparently 
obtained  without  any  serious  changes  in  corrosion  resistance, 
provided  that  no  more  than  20%  of  the  Mn  alloy  is  added. 

19248.  O'Connell,  J.  S.,  Coincidence  experiments  with  GEV  elec- 
tron beams,  Nucl.  Phys.  A  355,  563-569  (1980). 

Key  words:  accelerators;  coincidence  measurements;  elec- 
trons; linac;  nuclear  reactions;  superconducting. 

Coincidence  measurements  with  electron  scattering  at  high 
momentum  and  energy  transfer  to  the  nucleus  are  examined 
from  the  point  of  view  of  determining  the  basic  hadron-hadron 
interaction  parameters.  Electron  beam  characteristics  and  possi- 
ble accelerators  to  produce  100%  duty  factor  beams  are  dis- 
cussed. 

19249.  Yaghjian,  A.  D.,  Electric  dyadic  Green's  functions  in  the 
source  region,  Proc.  IEEE  68,  No.  2,  248-263  (Feb.  1980). 

Key  words:  dyadic  Green's  functions;  electric  field;  integral 
equation;  source  dyadic. 

A  straightforward  approach  that  does  not  involve  delta-func- 
tion techniques  is  used  to  rigorously  derive  a  generalized  elec- 
tric dyadic  Green's  function  which  defines  uniquely  the  electric 
field  inside  as  well  as  outside  the  source  region.  The  electric 
dyadic  Green's  function,  unlike  the  magnetic  Green's  function 
and  the  impulse  functions  of  linear  circuit  theory,  requires  the 
specification  of  two  dyadics:  the  conventional  dyadic  Ge  outside 
its  singularity  and  a  source  dyadic  L  which  is  determined  solely 
from  the  geometry  of  the  "principal  volume"_chosen  to  exclude 
the  singularity  of  Ge.  The  source  dyadic  IT  is  characterized 
mathematically,  interpreted  physically  as  a  generalized  depolar- 
izing dyadic,  and  evaluated  for  a  number  of  principal  volumes, 
(self-cells)  which  are  commonly  used  in  numerical  integration  or 
solution  schemes.  Discrepancies  at  the  source  point  among  elec- 
tric dyadic  Green's  functions  derived  by  a  number  of  authors 
are  shown  to  be  explainable  and  reconcilable  merely  through 
the  proper  choice  of  the  principal  volume.  Moreover,  the  ordi- 
nary delta-function  method,  which  by  itself  is  shown  to  be 
inadequate  to  extract  uniquely  the  proper  electric  dyadic 
Green's  function  in  the  source  region,  can  be  supplemented  by  a 
simple  procedure  to  yield  unambiguously  the  correct  Green's 
function  representation  and  associated  fields. 


19250.  Berger,  P.  W.,  Federal  data  banks  as  potential  information 
resources  to  meet  the  needs  of  local  communities.  Spec.  Lib.  71, 
No.  2,  77-82  (Feb.  1980). 

Key  words:  Federal  data  bases;  Federal  information  serv- 
ices; Federal  libraries;  networks;  special  libraries;  White 
House  conference  on  library  and  information  services. 

Article  reports  potential  impacts  of  the  November,  1979 
White  House  Conference  on  Library  and  Information  Services 
deliberations  on  Federal  libraries  and  Federal  information  serv- 
ices. Public  access  to  Federal  libraries,  data  bases  and  informa- 
tion services  was  a  major  concern  to  the  Conference  Delegates, 
as  were  questions  of  networking  and  network  design. 

19251.  Berger,  H.,  Birnbaum,  G.,  Free,  G.,  Recent  progress  in 
eddy  current  testing,  Proc.  Int.  Symp.  New  Methods  of  Non- 
Destructive  Testing  of  Materials  and  their  Application  Especially 
in  Nuclear  Engineering,  Saarbrucken,  West  Germany,  Sept.  17- 
19,  1979.  pp.  99-106  (Deutsche  Gesellschaft  fur  Zerstorungs- 
freie,  Berlin,  West  Germany,  Mar.  1980). 

Key  words:  eddy  current;  finite  element  analysis;  multifre- 
quency;  nuclear  applications;  pattern  recognition;  reference 
standards. 

The  effectiveness  of  eddy  current  nondestructive  testing  is 
being  enhanced  by  recent  advances  in  theoretical  analysis,  new 
measurement  methods,  and  the  use  of  automation  and  computers 
for  data  analysis.  Progress  has  been  made  in  these  areas  as 
evidenced  by  papers  presented  at  a  Symposium  held  September 
1979  in  USA.  This  paper  presents  a  survey  of  the  symposium 
papers  related  to  the  nuclear  industry  dealing  with  theory  and 
applications  of  multifrequency  techniques,  automation  methods 
and  data  analysis  including  pattern  recognition.  Those  areas  in 
which  increased  emphasis  in  further  research  appear  to  be  prof- 
itable will  be  indicated. 

19252.  Bussey,  H.  E.,  Microwave  dielectric  measurements  of 
lunar  soil  with  a  coaxial  line  resonator  method,  Proc.  10th 
Lunar  and  Planetary  Science  Conf,  Houston,  TX,  Mar.  19-23, 
1979,  pp.  2175-2182  (Pergamon  Press,  Inc.,  Elmsford,  NY, 
Dec.  1979). 

Key  words:  coaxial  bead  resonance;  coaxial  resonator;  di- 
electric constant;  dielectric  loss;  dielectric  temperature  de- 
pendence; lunar  soil. 

A  method  is  given  for  sensitive  dielectric  measurements  at  a 
series  of  microwave  frequencies  using  a  section  of  coaxial  line. 
The  line  is  used  as  a  1-port  cavity  resonator;  it  resonates  when 
the  electrical  length  of  the  center  conductor  (which  is  open 
circuited  at  each  end)  equals  1,2...,  N  half-wave  lengths.  The 
dielectric  properties  of  an  Apollo  17  dried  soil  sample  were 
measured  in  vacuum  over  a  temperature  range  of  173  to  373  K. 
Stated  as  a  function  of  the  packing  density  p  in  g/ml,  the 
relative  permittivity  was  2.1''  and  the  loss  tangent  was  0.0037  p 
at  296  K  and  about  1  GHz  frequency.  The  frequency  depend- 
ence was  very  small.  The  derivative  with  respect  to  tempera- 
ture, per  degree,  was  0.00045  for  the  permittivity  and  0.00002 
for  the  loss  tangent. 

19253.  Lashmore,  D.  S.,  Swartzendruber,  L.  J.,  Bennett,  L.  H., 
Mossbauer  spectroscopy  of  polycrystalline  steel  fibers,  Appl. 
Phys.  Lett.  36,  No.  1,  39-40  (Jan.  1,  1980). 

Key  words:  carbon;  cementite;  hyperfine  fields;  iron  fibers; 
magnetism;  Mossbauer  effect;  Schladitz  whiskers. 

Polycrystalline  steel  fibers,  commonly  known  as  "Schladitz 
whiskers,"  produced  by  thermal  decomposition  of  iron  pentacar- 
bonyl  in  the  presence  of  a  magnetic  field,  have  been  studied  by 
means  of  the  ^Te  Mossbauer  effect.  Results  show  that  the  fibers 
are  a  two-phase  alloy  of  a-Fe  and  FeaC.  Almost  all  the  carbon 
present  in  the  fibers  is  tied  up  as  FeaC.  The  magnetic  polariza- 
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tion  (in  zero  applied  field)  is  random  rather  than  being  aligned 
along  the  fiber  axis. 

19254.  Klein,  R.,  Siegel,  R.,  Erickson,  N.  E.,  Oxide  formation  on 
ruthenium  observed  by  TDS  and  ESCA,  /  Vac.  Sci.  Technol. 
16,  No.  2,  489-491  (Mar./Apr.  1979). 

Key  words:  chemisorption;  ESCA;  oxygen;  ruthenium; 
ruthenium  oxide;  surface  reactions. 

Oxygen  adsorbed  at  room  temperature  on  a  Ru(lOlO)  surface 
shows  a  single  peak  in  its  thermal  desorption  curve,  the  peak 
maximum  shifting  to  lower  temperature  with  higher  initial  con- 
centration in  accordance  with  second  order  kinetics.  Additional 
peaks  in  the  thermal  desorption  spectrum  of  oxygen  from 
Ru(lOlO)  were  observed  after  exposure  of  the  ruthenium  above 
600  K  to  oxygen.  These  peaks,  desorbing  with  first  order  kinet- 
ics, are  attributed  to  oxide  formation.  The  change  in  the  size  of 
the  peaks  with  respect  to  the  temperature  of  the  surface  during 
oxygen  exposure  is  correlated  with  an  oxygen  sticking  coeffi- 
cient that  is  constant  up  to  850  K  and  decreases  thereafter.  The 
ESCA  spectrum  of  a  surface  with  the  "oxide"  showed  an  in- 
crease in  the  height  of  the  0(li)  peak  but  no  chemical  shift. 
Sulfur  adsorbed  on  Ru(lOlO)  prevents  the  adsorption  of  oxygen. 

19255.  Lynn,  J.  W.,  Glinka,  C.  J.,  Magnetic  properties  of  the 
superconducting  alloy  system  (Cei-cHoc)Ru2 — A  neutron  scat- 
tering study,  J.  Mag.  Magn.  Mater.  14,  179-180  (1979). 

Key  words:  crystal  field;  magnetic  superconnectors;  neu- 
tron scattering;  rare  earth;  small  angle  scattering;  supercon- 
ductivity. 

Neutron  scattering  measurements  have  been  carried  out  on 
the  superconducting  alloy  system  (Cei-cHoc)Ru2  for  c  =  0. 10, 
0.32  and  0.38  as  a  function  of  temperature  and  magnetic  field. 
The  observed  crystal-field  transitions  for  all  concentrations  are 
found  to  be  very  similar  and  can  be  understood  on  the  basis  of  a 
cubic  crystal  field  acting  on  the  Ho^+  (J  =  8),  with  W  =  +  0.03 
meV  and  x  =  —0.3.  The  Ho  ground  state  is  thus  established  to 
be  the  magnetic  Fs  triplet  over  the  entire  composition  range  of 
interest.  Small-angle  scattering  data  taken  on  an  alloy  with  38% 
Ho,  in  which  a  conventional  ferromagnetic  transition  was  antici- 
pated, show  that  indeed  ferromagnetic  correlations  develop  at 
low  temperatures.  However,  no  characteristic  peak  in  the  inten- 
sity vs.  temperature  was  observed;  rather  the  intensity  at  small 
wavevectors  Q  continues  to  increase  slowly  down  to  the  lowest 
temperatures  attained  (1.05  K),  while  little  intensity  change  is 
observed  below  T  ~  2K  at  larger  Q  (0.05  ^0.15  A"^). 

19256.  Rhyne,  J.  J.,  Koon,  N.  C,  Das,  B.  N.,  Ground  state 
excitations  in  H0C02,  /  Mag  Magn.  Mater.  14,  273-274  (1979). 

Key  words:  crystal  fields;  exchange  interaction;  magnetism; 
neutron  scattering;  rare  earth  compounds;  spin  excitations. 

Spin  excitations  in  a  single  crystal  of  the  Laves  phase  com- 
pound H0C02  have  been  studied  using  inelastic  neutron  scatter- 
ing. At  4  K  three  modes  are  observable:  an  in-phase  spin  preci- 
sion acoustic  mode  and  two  out-of-phase  optic  modes  involving 
the  rare  earth  spins.  A  self-consistent  Green's  function  RPA 
theory  has  been  used  to  analyze  the  data  and  obtain  exchange 
and  crystal  field  parameters. 

19257.  Feldman,  A.,  Waxier,  R.  M.,  Properties  of  crystalline 
materials  for  optics,  (Proc.  SPIE  Conf.  on  Recent  and  Future 
Developments  in  Medical  Imaging  II,  San  Diego,  CA,  Aug. 
27-29,  1979),  SPIE  J.  204,  68-76  (1980). 

Key  words:  absorption  coefficient;  birefringence;  crystal 
optics;  dielectric  constant;  elasto-optic;  electro-optic;  pho- 
toelastic;  piezo-optic;  refractive  index;  relative  dielectric  im- 
permeability. 

A  tutorial  review  of  refractive  index,  absorption,  birefrin- 
gence, the  electro-optic  effect  and  the  photoelastic  effect  in 


crystalline  materials  is  presented.  Tensorial  relationships  are  pre- 
sented and  related  to  the  symmetry  classes  of  crystals. 

19258.  Lynn,  J.  W.,  Moncton,  D.  E.,  Passell,  L.,  Thomhnson, 
W.,  Magnetic  correlations  and  crystal-Held  levels  in  the  super- 
conductor (Ceo.73Hoo.27)Ru2,  Phys.  Rev.  B  21,  No.  1,  70-78  (Jan. 
1,  1980). 

Key  words:  crystal  field  effects;  ferromagnet;  magnetic  su- 
perconductor; neutron  scattering  phase  transition;  rare 
earth. 

Neutron  scattering  studies  have  been  carried  out  to  investi- 
gate the  atomic  magnetic  properties  of  the  "magnetic"  super- 
conductor (CeD.73Hoo,27)Ru2.  At  low  temperatures  we  observe 
the  appearance  of  elastic  or  quasielastic  magnetic  scattering  at 
small  momentum  transfers,  indicating  the  development  of  ferro- 
magnetic correlations.  The  temperature  and  wave-vector  de- 
pendence of  this  scattering  can  be  described  to  a  good  approxi- 
mation by  an  Ornstein-Zernike  correlation  function  over  the 
entire  range  of  wave  vectors  (0.035  —  0.20  A"')  and  tempera- 
tures (0.05  —  4.2  K)  explored.  The  range  of  the  spatial  correla- 
tions ^  (=  1/k)  increases  smoothly  with  decreasing  temperature 
and  suggests  the  onset  of  ferromagnetism  at  ~  0.5  K.  However, 
below  0.5  K,  ^  ceases  to  increase,  saturating  at  a  value  of  80  A 
with  no  detectable  change  in  the  scattering  below  that  tempera- 
ture. Thus  there  is  no  transition  to  conventional  long-range 
ferromagnetic  order.  There  is  also  no  indication  in  the  magnetic 
scattering  of  the  onset  of  superconductivity  at  1.6  K.  Meas- 
urements of  the  inelastic  magnetic  scattering  reveal  a  number  of 
crystal-field  transitions,  demonstrating  that  the  crystalline  elec- 
tric field  removes  the  17-fold  degeneracy  of  the  /  =  8  Ho^*  free 
ion.  The  nature  of  the  splittings  can  be  understood  on  the  basis 
of  a  crystal  field  with  cubic  symmetry,  and  the  ground  state  is 
found  to  be  the  triply  degenerate  Fs  state,  which  possesses  a 
magnetic  moment.  At  low  temperatures  additional  magnetic  in- 
elastic scattering  is  observed  at  low  energies;  this  suggests  that 
there  are  substantial  exchange  effects  even  though  the  charac- 
teristic magnetic  temperature  (0.5  K)  is  very  small. 

19259.  Wallerstein,  G.,  The  behavior  of  Ha  in  delta  Cephei,  Publ. 
Astron.  Soc.  Pac.  91,  772-774  (Dec.  1979). 

Key  words:  delta  Cephei;  Ha  profiles. 

A  new  radial  velocity  curve  for  8  Cep  is  presented  based  on 
10  A  mm"'  red  spectrograms.  The  curves  for  neutral  metallic 
lines,  low  excitation  ions,  and  high  excitation  Si  11  lines  follow 
the  curve  of  Shane  (1958)  within  observational  uncertainties. 
For  Ha  the  curve  shows  an  amplitude  15  km  s"'  larger  than  for 
the  metallic  lines.  Arguments  are  presented  to  show  that  the  Ha 
absorption  is  formed  high  in  the  atmosphere  of  S  Cep. 

19260.  Rosenberg,  L.,  Infrared  radiation  in  potential  scattering, 

Phys.  Rev.  A  21,  No.  1,  157-162  (Jan.  1980). 

Key  words:  electron  scattering;  free-free  transitions;  in- 
frared radiation. 

Some  time  ago  Bloch  and  Nordsieck,  working  in  a  model  in 
which  the  spectrum  of  the  radiation  field  is  cut  off  beyond  some 
low  frequency  coi,  showed  that  the  transition  probability  for 
scattering,  summed  over  final  photon  states,  is  approximately 
that  which  would  be  obtained  if  the  interaction  of  the  projectile 
with  the  radiation  field  were  neglected  entirely.  Here,  within 
the  context  of  a  nonrelativistic  treatment  of  the  scattering  proc- 
ess, the  sum  rule  is  generalized  through  the  inclusion  of  correc- 
tions of  first  order  in  wi.  These  corrections  can  be  interpreted  in 
terms  of  a  simple  classical  picture.  In  the  course  of  the  deriva- 
tion, a  low-frequency  approximation  for  the  transition  amplitude 
is  obtained  which  contains  as  special  cases  the  perturbative 
result  of  Low  for  single-photon  bremsstrahlung  and  the  more 
recently  derived  approximation  for  scattering  in  a  low-frequen- 
cy laser  field. 
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19261.  Rabinow,  J.,  National  Bureau  of  Standards  and  the  indi- 
vidual inventor,  (Proc.  Conf.  Innovation,  Entrepreneurship 
and  the  University,  University  of  California,  Santa  Cruz,  CA, 
Nov.  8-10,  1978),  CIED  Publ.  N.  S.  Kapany,  Ed.,  pp.  83-87 
(CIED,  University  of  California,  Santa  Cruz,  CA,  Aug.  13, 
1979). 

Key  words:  entrepreneurship;  innovation;  innovation  cen- 
ters; invention;  invention  evaluation;  Santa  Cruz. 

This  talk  outlines  the  program  of  evaluating  inventions  sub- 
mitted to  the  National  Bureau  of  Standard's  Office  of  Energy- 
Related  Inventions.  A  brief  history  of  the  now  defunct  National 
Inventors  Council  is  included.  The  talk  states  my  personal  opin- 
ions about  the  procedures  to  be  followed  in  evaluating  inven- 
tions, my  firm  belief  that  no  routine  type  of  examination  is 
proper,  and  that  the  evaluation  of  inventions  must  be  done  by 
highly  trained,  technically  educated  people. 

19262.  Schroeder,  L.  W.,  Bowen,  R.  L.,  Ferris,  J.  S.,  Adhesive 
bonding  of  various  materials  to  hard  tooth  tissues.  XX.  Cal- 
cium-to-calcium  distances  in  hydroxyapatite,  J.  Biomed.  Mater. 
Res.  14,  83-90  (1980). 

Key  words:  adhesion;  bonding;  calcium  phosphates;  crystal 
structure;  dental;  hydroxyapatites;  tooth  mineral. 

Distributions  of  Ca-to-Ca  distances  have  been  obtained  from 
the  crystal  structure  of  hydroxyapatite  for  all  biologically  sig- 
nificant planes.  Most  frequently,  calcium  ions  are  separated  by 
about  4,  6.3,  7.9,  and  9.0  to  9.6  A.  Frequent  occurrence  of 
distances  at  10.4,  11.8,  and  12.6  A  result  from  a  Ca  ion  in  one 
repeating  unit  being  paired  with  a  Ca  in  another  unit  cell. 

19263.  Waclawski,  B.  J.,  Boudreaux,  D.  S.,  Ultraviolet  photoelec- 
tron  spectroscopy  of  Pd-Si  glasses.  Solid  State  Commun.  33, 
589-591  (1980). 

Key  words:  alloys;  alloy  stability;  amorphous  alloys;  elec- 
tron density  of  states;  palladium-silicon  alloys;  photoelec- 
tron;  ultraviolet  photoelectron  spectroscopy;  UPS. 

In  order  to  determine  systematic  changes  in  the  density  of 
states  with  alloy  composition,  photoelectron  spectra  at 
hv  =  21.2  eV  were  measured  for  several  amorphous  alloys 
based  on  the  well-known  Pd-Si  glass  system.  Three  binary 
alloys  with  15,  20,  and  25  at.  %  Si,  two  ternaries,  Pdso  Sii?  Cua 
and  Pdso  Siu  Cue,  polycrystalline  Pd  were  analyzed.  Compared 
to  Pd,  both  the  density  of  states  at  the  Fermi  energy  and  the  d- 
band  width  are  reduced  in  the  glasses.  The  d-bands  display  an 
overall  shift  of  0.4  eV  over  the  range  of  alloy  compositions 
studied.  Partial  agreement  with  recent  density  of  states  calcula- 
tions was  obtained. 

19264.  Coriell,  S.  R.,  Cordes,  M.  R.,  Boettinger,  W.  J.,  Sekerka, 
R.  F.,  Convective  and  interfacial  instabilities  during  unidirec- 
tional solidiflcation  of  a  binary  alloy,  Cryst.  Growth  49,  No. 
1,  13-28  (May  1980). 

Key  words:  alloy;  convection;  interface;  solidification; 
solute. 

The  onset  of  coupled  convective  and  constitutional  interfacial 
instabilities  during  the  directional  solidification  of  a  single  phase 
binary  alloy  at  constant  velocity  vertically  upwards  (positive  z- 
direction)  is  treated  by  a  linear  stability  analysis.  We  consider  a 
system  for  which  the  temperature  gradient  alone  would  cause  a 
negative  density  gradient  and  the  solute  gradient  alone  would 
cause  a  positive  density  gradient.  The  temperature  and  concen- 
tration fields  are  coupled  through  the  hydrodynamic  equations. 
The  solidification  boundary  conditions  at  the  solid-liquid  inter- 
face couple  the  hydrodynamic  and  interfacial  stability  phenom- 
ena. Specific  calculations  were  made  for  physical  properties 
appropriate  to  the  solidification  of  lead  containing  tin.  Results 
indicate  that  the  stability-instability  criterion  differs  substantially 


from  the  criterion  of  a  net  neutral  density  gradient.  For  a 
temperature  gradient  in  the  liquid  of  200  K/cm  and  for  veloci- 
ties in  the  range  1-40  p,m/s,  a  convective-like  long  wavelength 
instability  occurs  at  a  critical  concentration  that  increases  with 
velocity;  whereas  for  K  >  40  /im/s,  the  concentration  at  which 
instability  occurs  decreases  as  velocity  is  increased  and  the 
values  of  concentration  and  wavelength  at  the  onset  of  instabil- 
ity correspond  to  the  predictions  of  previous  morphological 
stability  theory  in  which  density  changes  and  convection  are 
neglected.  Application  of  a  vertical  static  magnetic  field  in- 
creases the  critical  concentration  for  convective  instabilities  but 
a  field  of  a  tesla  (lO''  gauss)  is  needed  to  cause  an  order  of 
magnitude  change. 

19265.  Danos,  M.,  Quartet  effects  in  masses  and  in  charge  ex- 
change reactions,  Proc.  Int.  Symp.  on  Future  Directions  in  Stud- 
ies of  Nuclei  Far  From  Stability,  Nashville,  TN,  Sept.  10-14, 
1979,  pp.  195-207  (North  Holland  Publ.,  Co.,  Amsterdam, 
The  Netherlands,  1980). 

Key  words:  charge  exchange  reactions;  exotic  nuclei;  heavy 
ion  collision;  mass  formula;  quartets;  SU4. 

A  mass  formula  based  on  the  quartet  model  is  presented;  some 
differences  in  its  predictions  with  that  of  other  mass  formulae 
are  pointed  out.  The  possibility  of  reaching  highly  unstable 
nuclei  by  charge  exchange  reactions  is  discussed.  It  is  shown 
that  surface  quartets  play  a  decisive  role  in  multiple  charge 
transfer  processes. 

19266.  Eesley,  G.  L.,  Levenson,  M.  D.,  Nitz,  D.  E.,  Smith,  A. 
v.,  Narrow-band  pulsed  dye  laser  system  for  precision  nonlin- 
ear spectroscopy,  IEEE  J.  Quant.  Electron.  GE-16,  No.  2,  113- 
115  (Feb.  1980). 

Key  words:  CW  injection;  laser;  narrow  band  laser; 
Nd:YAG  pump;  pulsed  laser;  tunable  laser. 

We  report  a  CW  oscillator/pulsed  amplifier  dye  laser  system 
that  produces  20  kW  of  diffraction  limited  radiation  with  a 
linewidth  of  17  ±  4  MHz.  The  key  component  is  a  unique  long 
pulse  Nd:YAG  pump  laser. 

19267.  Flynn,  J.  H.,  The  effect  of  heating  rate  upon  the  coupling 
of  complex  reactions.  I.  Independent  and  competitive  reactions, 

(Proc.  7th  North  American  Thermal  Analysis  Society  Meet- 
ing, St.  Louis,  MO,  Sept.  27,  1977),  Thermochim.  Acta  37,  225- 
238  (1980). 

Key  words:  activation  energy;  competitive  reactions;  com- 
plex reactions;  heating  rate;  independent  reactions;  kinetics; 
Hfetime  prediction;  nonisothermal  kinetics;  thermal  analysis. 

Theoretical  curves  of  the  rate  of  conversion  vs.  temperature 
at  constant  heating  rate  for  first-order  reactions  with  activation 
energies  of  80,  160,  240  and  320  kJ  mole"'  are  compared  over  a 
range  of  heating  rates  from  10"^  to  10^  K  s"'  for  independent 
and  competitive  reactions.  Independent  reactions  with  different 
activation  energies  may  be  separated  from  one  another  by  either 
increasing  or  decreasing  the  rate  of  heating.  The  spectrum  of 
derivative  peaks  for  two  competing  reactions  at  various  heating 
rates  has  a  dispersion  effect  in  the  region  of  change  from  low  to 
high  activation  energy  reactions.  The  practical  range  of  heating 
rates  in  thermal  analytical  experiments  and  the  application  of 
these  model  cases  to  the  understanding  of  the  kinetics  of  com- 
plex systems  at  high  and  low  temperatures  are  discussed. 

19268.  Haisch,  B.  M.,  Linsky,  J.  L.,  Basri,  G.  S.,  Outer  atmos- 
pheres of  cool  stars.  IV.  A  discussion  of  cool  stellar  wind 
models,  Astrophys.  J.  235,  519-533  (Jan.  15,  1980). 

Key  words:  late-type  stars;  stellar  chromospheres;  stellar 
coronae;  stellar  winds. 

We  investigate  possible  wind  models  for  late-type  stars  which 
appear  not  to  have  hot  coronae  and  transition  regions.  Taking 


195 


Arcturus  as  our  prototypical  star,  we  consider  wind  models 
with  20,000  K  and  search  for  solutions  with  mass  loss  rates 
~  10"^  yr"'.  Thermally  driven  models  which  are  spherically 
symmetric  or  include  widely  diverging  geometries  predict  mass 
loss  rates  orders  of  magnitude  less  than  10"^  A^yr"'.  We  find 
that  the  radiation  pressure  of  La  resonance  scattering  can 
exceed  the  force  of  gravity  in  the  chromosphere  and  initiate  a 
net  outflow,  but  it  is  insufficient  to  sustain  a  wind.  If  an  addi- 
tional momentum  input  term,  such  as  Alfven  wave  pressure,  is 
also  present,  then  La  radiation  pressure  may  play  a  crucial  role 
in  turning  on  strong  winds  in  stars  like  Arcturus  by  producing  a 
critical  point  in  the  chromosphere  and  a  locally  supersonic  flow 
which  the  additional  mechanism  can  further  accelerate.  We  con- 
clude that  La  radiation-pressure-initiated  winds  can  occur  in 
stars  to  the  right  of  the  Linsky-Haisch  dividing  line  in  the  H-R 
diagram  between  stars  with  and  without  transition  regions  and 
presumably  hot  coronae,  and  that  the  existence  of  these  winds 
may  explain  energetically  the  absence  of  hot  coronae  in  these 
stars. 

19269.  Haisch,  B.  M.,  Linsky,  J.  L.,  Observations  of  the  quies- 
cent corona,  transition  region,  and  chromosphere  in  the  dMe 
flare  star  proxima  centauri,  Astrophys.  J.  236,  L33-L37  (Feb. 
15,  1980). 

Key  words:  flare  stars;  stellar  chromospheres;  stellar  cor- 
onae; ultraviolet  spectra;  x-ray  sources. 

We  present  x-ray  fluxes  and  ultraviolet  spectra  (1175-3200  A) 
of  the  dM5e  flare  star  Proxima  obtained  with  the  imaging  pro- 
portional counter  on  HEAO  2  and  the  ultraviolet  spectrographs 
on  lUE.  The  quiescent,  soft  x-ray  emission  outside  of  flares  is 
characterized  hy  U  =  1.5  X  10"  ergs  s"',  U/Lboi  =  2.2  X  lO""*, 
and  a  coronal  temperature  of  ~3.5  X  10^  K.  The  ultraviolet 
spectra  include  emission  lines  of  C  IV,  N  v,  and  Si  iv,  indicative 
of  a  transition  region  between  the  chromosphere  and  corona. 
These  observations  are  the  first  concrete  evidence  for  a  quies- 
cent corona  in  an  M  dwarf  outside  of  flares.  We  show  that  our 
measured  coronal  properties  are  consistent  with  the  coronal 
loop  model  of  Rosner,  Tucker,  and  Vaiana. 

19270.  Ledbetter,  H.  M.,  Anomalous  low-temperature  elastic-con- 
stant behavior  in  Fe-13  Cr-19  Mn,  Metall.  Trans.  IIA,  543-544 
(Mar.  1980). 

Key  words:  elastic  constants;  iron  alloy;  Neel  transition; 
stainless  steel. 

Elastic  constants  determined  by  sound-velocity  measurements 
in  an  Fe-13Cr-19Mn  steel  show  anomalous  temperature  behavior 
around  274  K,  indicating  a  paramagnetic-antiferromagnetic  tran- 
sition. 

19271.  Penn,  D.  R.,  Bound  hole  pairs  in  Ni:  Evidence  from 
photoemission,  /.  Appl.  Phys.  50,  No.  11,  7480-7482  (Nov. 
1979). 

Key  words:  d-hole  pairs;  photoemission;  satellite. 

I  show  that  the  Ni  d-band  density  of  states  contains  a  peak 
due  to  excitations  of  bound  hole  pairs.  The  density  of  states  is 
observed  directly  in  photoemission  experiments  which  show  a 
satellite  peak  below  the  bottom  of  the  d  bands. 

19272.  Mehlman,  G.,  Ederer,  D.  L.,  Saloman,  E.  B.,  Cooper,  J. 
W.,  The  K-edge  photoabsorption  cross  section  of  lithium 
vapour,  J.  Phys.  B:  Atom.  Molec.  Phys.  11,  No.  22,  L689-L692 
(1978). 

Key  words:  K  edge;  lithium;  photoabsorption. 

The  photoabsorption  cross  section  of  lithium  vapour  has  been 
measured  between  200  and  172  A.  The  average  cross  section  is 
about  2  Mb  in  this  region.  Preliminary  estimates  of  branching 
ratios  for  absorption  leaving  the  ion  in  each  of  the  n  =  2  states 


are  obtained  from  the  data.  The  resonance  structure  in  this 
region,  which  is  compatible  with  earlier  work,  is  discussed. 

19273.  Eisenhauer,  C,  Model  for  diffusion  of  a  narrow  beam  of 
charged  particles,  Radial  Res.  81,  336-354  (1980). 

Key  words:  charged  particle;  electron;  energy  deposition; 
Monte  Carlo;  multiple  scatter;  tracklength. 

A  simple  analytic  expression  is  presented  to  describe  the 
three-dimensioned  spatial  distribution  of  flux  or  energy  deposi- 
tion by  a  narrow  beam  of  charged  particles.  In  this  expression 
distances  are  expressed  in  terms  of  a  scaling  parameter  that  is 
proportional  to  the  mean  square  scattering  angle  in  a  single 
collision.  Finite  ranges  are  expressed  in  terms  of  the  continuous- 
slowing-down-range.  Track-length  distributions  for  one-velocity 
particles  and  energy  deposition  for  electrons  are  discussed. 
Comparisons  with  rigorous  Monte  Carlo  calculations  show  that 
departures  from  the  analytic  expression  can  be  expressed  as  a 
slowly  varying  function  of  order  unity.  This  function  can  be 
used  as  a  basis  for  interpolation  over  a  wide  range  of  source 
energies  and  materials. 

19274.  Pierman,  B.  C,  Lerner,  N.  D.,  Testing  symbols  for  fire 
situations.  Fire  Command  47,  No.  3,  12-13  (Mar.  1980). 

Key  words:  fire  fighting;  fire  safety;  pictograms;  safety; 
signs;  standardization;  symbols;  visual  alerting. 

This  article  describes  the  testing  and  development  of  pictorial 
signs  for  fire  situations.  The  use  of  symbols  for  visual  communi- 
cation and  issues  of  standardization  are  discussed.  The  National 
Bureau  of  Standards  has  cooperated  actively  with  the  National 
Fire  Protection  Association  in  studying  two  sets  of  symbols,  and 
the  testing  programs  are  described.  One  set  of  pictograms  in- 
cluded fire  safety  symbols,  for  alerting  building  occupants  to 
aspects  of  egress,  fire  alarm,  fire  fighting,  and  fire  safety.  The 
other  set  was  fire  fighting  symbols,  to  aid  fire  fighters  in  locating 
and  identifying  equipment  and  utilities.  Work  on  both  symbol 
sets  is  directed  toward  eventual  standardization  by  NFPA. 

19275.  Feldman,  A.,  Waxier,  R.  M.,  Malitson,  I.  H.,  Survey  of 
refractive  data  on  materials  for  high-power  ultraviolet  laser 
applications,  (Proc.  Conf  on  Physical  Properties  of  Optical 
Materials,  San  Diego,  CA,  Aug.  27-29,  1980),  SPIE  J.  204,  95- 
101  (1979). 

Key  words:  alkali  halides;  crystalline  materials;  glasses; 
photoelastic  constants;  refractive  index;  thermal  coefficient 
of  refractive  index;  ultraviolet. 

A  literature  survey  of  refractive  indices,  thermo-optic  con- 
stants and  photoelastic  constants  has  been  conducted  for  materi- 
als of  potential  use  in  high-power  ultraviolet  applications.  The 
limiting  ultraviolet  wavelength  for  which  data  exist  is  given  for 
twenty  alkali-halides,  sixteen  other  crystalline  solids,  and  three 
glasses.  The  bulk  of  the  materials  selected  for  the  survey  have 
band  gaps  that  exceed  7  eV  which  is  twice  the  photon  energy 
of  the  XeF  laser.  There  are  large  gaps  in  the  available  data  for 
most  of  the  materials. 

19276.  Mehlman,  G.,  Ederer,  D.  L.,  Saloman,  E.  B.,  Cooper,  J. 
W.,  Absolute  photoabsorption  cross  section  of  core  excited  elec- 
trons in  lithium  vapor,  (Proc.  Int.  Conf  on  X-Ray  and  XUV 
Spectroscopy,  Sendai,  Japan,  1978),  Jpn.  J.  Appl  Phys.  17, 
Suppl.  17-2,  167-169  (1978). 

Key  words:  absorption  cross  section;  core  excitation;  elec- 
tron correlation;  heat  pipe;  lithium  vapor;  partial  photoioni- 
zation  cross  section;  synchrotron  radiation. 

The  photoabsorption  cross  section  of  lithium  vapor  has  been 
measured  between  200  and  172  A  using  a  heat  pipe  absorption 
cell  with  aluminum  windows.  An  average  cross  section  of  ~2 
Mb  was  observed  in  this  region.  Prelimmary  estimates  indicate 
that  70%  of  the  ions  produced  are  in  the  ls2s'-^  states.  The 
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resonance  structure  in  this  region,  which  is  compatible  with 
earlier  work,  is  discussed. 

19277.  Jones,  F.  E.,  Telescopic  viewer  in  syringe  calibration, 

Anal.  Chem.  52,  364  (Feb.  1980). 

Key  words:  Karl  Fischer  titration;  moisture  content;  sy- 
ringe calibration;  telescopic  viewer;  volumetric  dispensing; 
water  calibration. 

A  telescopic  viewer  was  used  in  the  calibration  of  a  syringe 
for  volumetric  dispensing  of  methanol-water  mixtures  and 
methanol  blanks  into  Karl  Fischer  titrator  reaction  vessels  for 
determination  of  moisture  content  of  materials.  Using  a  "gas- 
tight"  1-mL  (cm^  syringe  filled  to  the  0.500  graduation  with 
water,  the  mean  volume  dispensed  for  15  observations  was 
0.50142  cm  ^  with  an  estimate  of  the  standard  deviation  of  the 
mean  of  0.00015  cm^  and  an  estimate  of  the  relative  standard 
deviation  of  the  mean  of  0.00030. 

19278.  Wheeler,  J.  C,  Miller,  G.  E.,  Scalo,  J.  M.,  Nucleosynthe- 
tic  yields  and  the  history  of  the  stellar  birthrate,  Astron.  As- 
trophys.  82,  152-156  (1980). 

Key  words:  nucleosynthesis;  stellar  birthrates:  supernovae. 

The  rate  of  production  of  metals  is  recomputed  using  the 
constant  mass  stellar  models  of  Arnett  (1978)  and  the  stellar 
birthrate  of  Miller  and  Scalo  (1979),  which  has  a  higher  birth- 
rate for  massive  stars.  Massive  stars  produce  an  appropriate 
amount  of  metals  if  the  stars  lose  negligible  mass  and  if  the 
birthrate  is  constant.  With  constant  mass  evolution  and  a  higher 
past  birthrate,  metals  would  be  over-produced.  Chiosi  (1979)  has 
shown  that  mass  loss  decreases  the  yield  of  massive  stars.  In  this 
case  massive  stars  can  account  for  the  observed  metal  abun- 
dances only  if  the  birthrate  were  significantly  higher  in  the  past 
in  contradiction  to  independent  evidence  that  it  is  nearly  con- 
stant. If  massive  stars  do  not  contribute  significantly  to  metal 
production,  stars  in  the  mass  range  —5-15  Mq,  which  produce 
most  of  the  observed  supernova,  could  account  for  the  bulk  of 
the  heavy  elements  by  ejecting  an  average  of  —1.6  Mq  in  metals 
per  event.  With  a  constant  birthrate,  many  supernova  could  be 
of  the  carbon-detonation  type  without  producing  too  much  iron. 

19279.  Vogel,  G.  L.,  Brown,  W.  E.,  Microanalytical  techniques 
with  inverted  solid  state  ion-selective  electrodes.  II.  Microliter 
volumes,  Anal.  Chem.  52,  No.  2,  377-379  (Feb.  1980). 

Key  words:  adapter;  analysis;  electrodes;  fluorides;  micro- 
volumes;  rapid. 

We  reported  recently  how  a  commercial  solid  state  electrode 
may  be  adapted  for  microvolumes  by  bringing  a  glass  microre- 
ference  electrode  into  contact  with  hemispherical  microdrops  of 
specimen  deposited  under  mineral  oil  on  the  surface  of  the 
electrode  mounted  in  an  inverted  position.  While  this  method  is 
fast  (20  to  30  specimens  per  hour),  and  although  specimens  of 
microscopic  size  can  be  determined  (300  pL  and  less),  it  is 
somewhat  elaborate  for  routine  laboratory  use  with  specimens 
of  1  to  5  juL.  In  this  paper  we  describe  a  simple  device  that 
will,  in  a  few  minutes,  adapt  most  solid  state  electrodes  for  the 
rapid  determination  of  samples  in  this  volume  range. 

19280.  Vogel,  G.  L.,  Chow,  L.  C,  Brown,  W.  E.,  Microanalyti- 
cal techniques  with  inverted  solid  state  ion-selective  electrodes. 
I.  Nanoliter  volumes,  Anal.  Chem.  52,  No.  2,  375-377  (Feb. 
1980). 

Key  words:  analysis;  biophysics;  chloride;  fluorides;  njicroe- 
lectrodes;  microvolume. 

A  procedure  is  described  for  measuring  the  fluoride  concen- 
tration in  nanoliter  sample  volumes  deposited  on  the  surface  of 
an  inverted  commercial  fluoride  electrode,  utilizing  a  reference 
microelectrode  maneuvered  into  contact  with  the  specimen  via 
a  micromanipulator. 


This  technique  permits  the  fluoride  concentration  of  the  mi- 
crovolume to  be  measured  with  an  accuracy  approaching  that 
of  a  conventionally  used  electrode.  Since  many  specimens  can 
be  equilibrated  simultaneously  on  the  surface  of  the  electrode, 
this  method  is  rapid  (20-30  specimens  per  hour).  Furthermore, 
the  technique  may  be  used  with  other  solid  state  electrodes. 

19281.  Ehrich,  H.,  Kelleher,  D.  E.,  Experimental  investigation  of 
plasma-broadened  hydrogen  Balmer  lines  at  low  electron  densi- 
ties, Phys.  Rev.  A  21,  No.  1,  319-334  (Jan.  1980). 

Key  words:  Balmer;  diagnostics;  hydrogen;  line-broadening; 
plasma;  Stark. 

The  central  regions  of  the  plasma-broadened  Balmer  lines  Ha, 
Hj,,  and  Hj,  have  been  measured  in  a  wall-stabilized  arc  over  an 
electron  density  range  between  approximately  4  X  10"*  and  2  X 
10'^  cm"^.  The  experimental  profiles  exhibit  much  less  structure 
in  the  line  core  than  predicted  by  theories  based  on  the  static- 
ion  approximations.  These  discrepancies  increase  towards  lower 
electron  densities  and  lower  Balmer-series  members,  e.g.,  the  Ho 
half-width  as  well  as  the  central  minimum  of  H*  deviate  by 
about  a  factor  of  three  from  current  hydrogen-broadening  the- 
ories at  low  electron  densities  (10"^  cm~^.  Consistent  with 
earlier  experiments,  the  central  minimum  of  Hi,  was  found  to 
depend  on  the  reduced  mass  of  the  radiator-ion  perturber 
system.  Also,  the  temperature  dependence  of  the  experimental 
data  suggests  that  the  central  H*  minimum  depends  approxi- 
mately linearly  on  the  relative  mean  velocity  between  radiator 
and  perturber.  Extrapolation  of  the  Hi,  results  to  the  static  case 
yields  good  agreement  with  the  quasistatic  calculations.  The 
theoretically  predicted  "shoulder"  in  the  Hy  line  shape  is  nearly 
absent  in  the  experimental  profile.  Besides  ion  dynamics,  fine- 
structure  (spin)  effects  can  account  for  a  considerable  portion  of 
the  observed  discrepancies  in  the  case  of  Ha,  and  possibly  a 
small  part  in  the  case  of  Hi,  at  low  electron  densities  (<  10'^ 
cm"^. 

19282.  Reader,  J.,  Acquista,  N.,  Spectrum  and  energy  levels  of 
twelve-times  ionized  niobium  (Nb  xiii),  /  Opt.  Soc.  Am.  70, 
No.  3.  317-321  (Mar.  1980). 

Key  words:  energy  levels;  ion;  ionization  energy;  niobium; 
spectrum;  wavelengths. 

The  spectrum  of  Nb  xiii  was  observed  with  a  low-inductance 
spark  and  a  laser-produced  plasma  in  the  region  from  70-630  A 
on  the  10.7-m  grazing  incidence  spectrograph  at  NBS.  From  the 
identification  of  38  lines,  a  system  of  29  energy  levels  was 
determined.  The  level  system  (Cu  i  isoelectronic  sequence, 
3d^°n[)  includes  the  series  ns{n  =  4  —  6),  np{n  =  A  —  1), 
nd{n  =  4—6),  nj{n  =  4  —  7),  and  ng(n  =  5  —  8).  The  observed 
energy  levels  are  compared  with  Hartree-Fock  calculations.  The 
ionization  energy  is  determined  from  the  nf  and  ng  series  to  be 
2  )66  300  ±  300  cm"'  (268.59  ±  0.04  eV). 

19283.  Greenberg,  R.  R.,  Simultaneous  determination  of  mercury 
and  cadmium  in  biological  materials  by  radiochemical  neutron 
activation  analysis.  Anal.  Chem.  52,  No.  4,  676-679  (Apr. 
1980). 

Key  words:  activation  analysis;  cadmium;  mercury;  radio- 
chemical; separation;  solvent  extraction. 

A  radiochemical  procedure  has  been  developed  for  the  simul- 
taneous determination  of  Hg  and  Cd  in  biological  matrices.  The 
procedure  is  based  upon  bomb  dissolution  followed  by  solvent 
extraction  using  Ni  and  Zn  diethyldithiocarbamates.  Mercury  is 
separated  from  Se  allowing  the  use  of  the  isotope  as  well 

as  the  '^^g  isotope  to  quantify  Hg. 

19284.  CoUe,  R.,  Accuracy  requires  precision:  A  comment  on 
understanding  and  using  statistics  in  nuclear  medicine,  J.  Nuci 
Med.  21,  No.  3,  90-92  (Mar.  1980). 

Key  words:  accuracy;  bias;  measurement;  precision. 
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This  letter  to  the  Editor  is  in  regards  to  a  recent  article  by 
Levin  (J.  Nucl.  Med.  20:  550-558,  1979)  who  reviewed  some  of 
the  fundamental  principles  of  statistics  as  they  apply  to  the 
estimation  of  measurement  uncertainties.  Levin  unfortunately, 
has  reinforced  a  common  misunderstanding  of  the  meaning  of 
"accuracy."  He  uses  the  extremely  restrictive  definition  of  accu- 
racy as  equivalent  to  the  absence  of  bias,  and  contends  that 
accuracy  is  independent  of  precision.  This  letter  clarifies  the 
distinction  between  precision  and  bias,  and  their  relation  to 
accuracy.  It  points  out  that  accuracy  requires  precision,  and  that 
an  understanding  of  this  furthers  the  understanding  of  the  mea- 
surement process  and  the  requirements  for  obtaining  accurate 
measurements. 

19285.  Khan,  Z.,  Duckett,  E.  J.,  Early,  J.,  Determination  of 
content  of  combustible  material  in  ferrous  scrap  recovered  from 
refuse,  Resource  Recov.  Consent.  Short  Commun.  4,  301-304 
(1979). 

Key  words:  combustibles;  ferrous  scrap;  resource  recovery; 
temperature;  test  procedure;  time. 

The  results  of  combustion  experiments  on  ferrous  scrap  re- 
covered from  refuse  suggests  that  the  test  procedure  contained 
in  a  proposed  ASTM  standard  provides  a  generally  reliable 
method  of  determining  the  combustibles  content  of  the  ferrous 
scrap. 

Although  the  number  of  tests  conducted  was  limited,  the 
absence  of  a  significant  variation  in  the  results  indicates  a  high 
degree  of  reproducibility  in  the  data  obtained. 

19286.  Molinar,  G.  F.,  Bean,  V.,  Houck,  J.,  Welch,  B.,  The 
mercury  melting  line  up  to  1200  MPa,  Metrol.  16,  21-29  (1980). 

Key  words:  melting  line;  mercury;  pressure;  pressure  fixed 
points;  pressure  metrology;  pressure  scale. 

The  mercury  melting  line  has  been  determined  for  pressures 
up  to  1200  MPa.  The  change  of  electrical  resistance  in  the 
mercury  sample  was  used  for  detecting  the  equilibrium  between 
the  solid  and  liquid  phases.  Pressure  measurements  were  made 
with  highly  stable  manganin  gages  calibrated  against  two  con- 
trolled clearance  piston  gages.  Temperature  measurements  were 
made  in  the  constant  temperature  bath  by  means  of  platinum 
resistance  thermometry.  Systematic  errors  in  pressure  and  tem- 
perature were  evaluated  for  all  the  measurements  as  well  as  the 
scatter  due  to  the  resolution  of  the  equilibrium  determination 
between  the  two  phases  of  mercury.  The  mercury  melting  point 
at  0  °C  is  756.84  ±  0.16  MPa  which  is  in  close  agreement  with 
the  value  obtained  by  Dadson  and  Greig.  The  experimental 
results  are  compared  with  previous  melting  lines.  There  are 
systematic  differences  when  compared  to  Bogdanov's  equation 
up  to  1200  MPa  but  there  is  very  close  agreement  with  recent 
data  obtained  by  Houck  and  Morris  over  the  pressure  range 
they  covered.  The  experimental  data  were  fitted  to  a  third 
polynomial;  this  equation  fits  the  melting  line  data  much  more 
closely  than  the  Simon  type  heretofore  recommended  and  can 
be  used  up  to  1200  MPa  to  increase  the  accuracy  of  a  practical 
pressure  scale  based  on  the  melting  line  of  mercury. 

19287.  Raj,  R.  K.,  Bloch,  D.,  Snyder,  J.  J.,  Camy,  G.,  Ducloy, 
M.,  High-frequency  optically  heterodyned  saturation  spectros- 
copy via  resonant  degenerate  four-wave  mixing,  Phys.  Rev.  Lett. 
44,  No.  19,  1251-1254  (May  12,  1980). 

Key  words:  four-wave  mixing;  heterodyne  spectroscopy; 
iodine  spectroscopy;  non-linear  spectroscopy;  phase  conju- 
gate spectroscopy;  saturation  spectroscopy. 

Resonant  degenerate  four-wave  mixing  with  two  close  optical 
frequencies  (o),  oj  +  5)  is  used  to  perform  high-frequency  opti- 
cally heterodyned  saturation  spectroscopy.  Doppler-free  spectra 
of  l2(X  =  514.5  nm)  are  obtained  in  this  way  for  20 
kHz  <  6  <  20  MHz.  Lock-in  detection  for  8  <  1  MHz  allows 


relaxation  studies  and  line  assignments.  At  higher  frequencies, 
rf-power  detection  yields  Doppler-free  doublets  split  by  3S/2. 

19288.  Snyder,  J.  J.,  Raj,  R.  K.,  Bloch,  D.,  Ducloy,  M.,  High- 
sensitivity  nonlinear  spectroscopy  using  a  frequency-offset 
pump.  Opt.  Lett.  5,  No.  4,  163-165  (Apr.  1980). 

Key  words:  Doppler-free  spectroscopy;  high-resolution 
spectroscopy;  laser  spectroscopy;  non-linear  spectroscopy; 
saturated  absorption;  saturation  spectroscopy. 

We  report  the  development  of  a  simple  method  for  eliminat- 
ing coherent  background  noise  and  fluctuations  from  saturation- 
spectroscopy  signals.  With  this  technique,  which  we  believe  will 
also  be  effective  in  two-photon  and  other  types  of  nonlinear 
spectroscopy,  we  have  routinely  observed  background-free  satu- 
ration signals  in  I2  at  514.5  nm  with  signal-to-noise  ratios  within 
an  order  of  magnitude  of  the  fundamental  quantum  limit. 

19289.  Dunlap,  B.  I.,  Connolly,  J.  W.  D.,  Sabin,  J.  R.,  On  first- 
row  diatomic  molecules  and  local  density  models,  /  Chem. 
Phys.  71,  No.  12,  4993-4999  (Dec.  15,  1979). 

Key  words:  B2;  CO;  C2;  F2;  H2;  local  density  models;  N2; 
O2;  Xa. 

The  total  Xa  energy  accurate  to  0.3  eV  is  computed  for  H2, 
B2,  C2,  N2,  O2,  CO,  and  F2.  Relative  to  experiment,  the  Xa 
model  (a  =  0.7)  is  accurate  to  within  Ai?e  =  0.1  bohr,  AA  =  2 
eV,  and  Acoe  =  300  cm"'  for  these  molecules.  Except  for  the 
lightest  first-row  diatomic  molecules,  the  Xa  and  experimental 
dissociation  energies  are  bracketed  by  those  of  the  Hartree-Fock 
model  (from  below)  and  the  Local  Spin  Density  model  (from 
above). 

19290.  Domen,  S.  R.,  Absorbed  dose  water  calorimeter,  Med. 
Phys.  7,  No.  2,  157-159  (Mar./Apr.  1980). 

Key  words:  absorbed  dose;  calorimeter;  primary  standard; 
water. 

Advantage  was  taken  of  the  low  thermal  diffusivity  of  water 
and  the  imperviousness  of  polyethylene  film  to  water  to  con- 
struct a  calorimeter  for  directly  measuring  absorbed  dose  in  that 
medium.  An  ultrasmall  bead  thermistor  was  sandwiched  be- 
tween two  thin  films  stretched  on  polystyrene  rings  and  im- 
mersed in  an  unregulated  water  bath.  Ten  cobalt-60  irradiation 
runs  were  made  with  a  precision  of  0.5%  mean  error  of  the 
mean  at  a  dose  rate  of  66  mGy/s.  Further  development  is 
directed  toward  a  standard  instrument  that  can  be  used  in  a 
medical  therapy  beam. 

19291.  Inghram,  M.  G.,  Hanson,  G.  R.,  Stockbauer,  R.,  The 
fragmentation  of  C2F6,  Int.  J.  Mass  Spectrom.  Ion  Phys.  33,  253- 
261  (1980). 

Key  words:  coincidence  mass  spectrometry;  field  ionization 
mass  spectrometry;  ion  fragmentation;  mass  spectrometry; 
perfluoroethane;  photoelectron  spectroscopy;  quasiequili- 
brium  theory;  threshold  photoelectron  spectroscopy;  C2F6. 

The  fragmentation  of  C2F6*  has  been  studied  by  threshold 
photoelectron-photoion  coincidence  mass  spectrometry  and 
field-ionization  mass  spectrometry.  Four  types  of  data  were 
obtained  with  the  coincidence  apparatus:  threshold  photoelec- 
tron spectra,  fragmentation  breakdown  curves,  time-dependent 
breakdown  curves  and  kinetic  energy  release  on  fragmentation. 
The  results  indicate  that  the  CF3*  and  C2F5*  fragments  are 
formed  independently,  probably  from  separate  electronic  states 
which  do  not  internally  convert  to  the  ground  electronic  state. 
The  field-ionization  data  show  that  these  fragments  are  formed 
in  less  than  5  x  10" '^s.  Quasi-equilibrium  calculations  could  not 
reproduce  the  experimental  results. 
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19292.  Goodman,  D.  W.,  Yates,  J.  T.,  Jr.,  Madey,  T.  E.,  Inter- 
action of  hydrogen,  carbon  monoxide,  and  methanol  with 
Ni(lOO),  Surf.  Sci.  93,  L135-L142  (1980). 

Key  words:  carbon  monoxide;  hydrogen;  methanol;  nickel; 
surface  intermediates;  thermal  programmed  desorption. 

The  interaction  of  H2,  CO,  and  methanol  with  a  clean  Ni(lOO) 
surface  has  been  studied  using  temperature  programmed  desorp- 
tion methods.  Formation  of  a  new  surface  entity  has  been 
shown  to  occur  upon  interacting  CO  with  preadsorbed  H(ads). 
This  species,  designated  as  the  2-state,  is  formed  in  significant 
quantities  and  exhibits  new  bonding  states  of  CO  and  H2  desorb- 
ing  in  the  same  temperature  region  near  200  K.  Upon  adsorption 
of  CH3OH  at  77  K  and  subsequent  desorption,  an  adsorbed 
alcoholic  "COH"  species  is  formed  and  decomposes  at  500  K 
into  CO  and  H2. 

19293.  Powell,  C.  J.,  Recent  progress  in  quantification  of  surface 
analysis  techniques,  Appl.  Surf.  Sci.  4,  492-509  (1980). 

Key  words:  Auger-electron  spectroscopy;  ion-scattering 
spectroscopy;  quantitative  analysis;  secondary-ion  mass 
spectroscopy;  surface  analysis;  x-ray  photoelectron  spec- 
troscopy. 

A  short  review  is  presented  of  recent  developments  and  re- 
maining problems  in  the  quantification  of  the  four  techniques  in 
common  use  for  surface  analysis  (Auger-electron  spectroscopy, 
x-ray  photoelectron  spectroscopy  or  ESCA,  secondary-ion  mass 
spectroscopy,  and  ion-scattering  spectroscopy).  The  particular 
topics  discussed  include:  the  homogeneity  of  the  sample;  the 
tradeoffs  between  spatial  resolution,  accuracy  and  precision, 
sensitivity,  and  beam  damage  to  the  sample;  the  analytical  meth- 
ods; the  measurement  of  spectral  intensities  and  corrections  for 
interferences;  the  "response  function"  of  the  particular  instru- 
ment; and  the  advantages  and  disadvantages  of  instrument  com- 
puterization. 

19294.  Chilton,  A.  B.,  Eisenhauer,  C.  M.,  Simmons,  G.  L., 
Photon  point  source  buildup  factors  for  air,  water,  and  iron, 

Nucl.  Sci.  Eng.  Tech.  Note  73,  97-107  (1980). 

Key  words:  air;  buildup  factors;  gamma  rays;  iron;  photons; 
point  sources;  water. 

Buildup  factors  for  photons  in  infinite  homogeneous  samples 
of  air,  water,  and  iron  have  been  calculated  by  a  moments 
method  code.  The  photons  were  assumed  to  be  emitted  from  a 
point  source.  Comparisons  of  these  results  to  values  obtained 
earlier,  both  by  experiment  and  by  calculation,  show  reasonable 
agreement  except  in  some  instances  of  deep  penetration.  The 
parameters  in  the  Berger  empirical  formula  for  buildup  factors 
have  been  evaluated  from  the  present  work.  The  Berger  formu- 
la is  shown  to  fit  the  calculational  results  for  nuclei  of  low 
atomic  number  at  energies  above  1  MeV  and  below  0.06  MeV. 
In  mid-energy  range,  differences  of  as  much  as  40%  are  ob- 
served. The  formula  appears  to  provide  excellent  fit  to  the  data 
for  nuclei  of  medium  atomic  number. 

19295.  Schoonover,  R.  M.,  Davis,  R.  S.,  Bower,  V.  E.,  Mass 
measurement  at  the  National  Bureau  of  Standards:  A  revision. 
Science  207,  1347-1348  (Mar.  21,  1980). 

Key  words:  air  buoyancy  correction;  air  density;  mass  mea- 
surement; mass  standard. 

In  1975,  the  results  of  a  series  of  mass  measurements  under- 
taken by  the  National  Bureau  of  Standards  were  published  in 
Science.  The  inconsistencies  reported  seemed  to  depend  on  baro- 
metric pressure.  An  inference  to  be  drawn  from  the  report  is 
that  buoyant  forces  on  objects  weighed  in  air  are  somehow 
incorrectly  accounted  for  by  the  usual  appeal  to  Archimedes' 
principle  in  which  x\  e  density  of  air,  p,  is  computed  from  an 
equation  of  state.  Th      agnitude  of  the  unexpected  effect  was 


estimated  as  approaching  1  milligram  in  1  kilogram  over  a 
pressure  range  from  0.5  to  2.0  atmospheres  for  objects  having  a 
volume  difference  of  200  cubic  centimeters.  In  a  new  experi- 
ment at  the  National  Bureau  of  Standards,  in  which  more  elabo- 
rate and  precise  equipment  was  used,  the  calculation  of  air 
density  from  the  atmospheric  variables  is  confirmed  to  within 
0.05  percent,  hence  within  the  uncertainty  usually  claimed  for 
the  air  density  and  buoyancy  calculations. 

19296.  Steele,  W.  A.,  Birnbaum,  G.,  Molecular  calculations  of 
moments  of  the  induced  spectra  for  N2,  O2,  and  CO2,  /  Chem. 
Phys.  72,  No.  4,  2250-2259  (Feb.  15,  1980). 

Key  words:  anisotropic  polarizability;  CO2;  induced  absorp- 
tion spectra;  molecular  calculations;  N2;  O2;  spectral  mo- 
ments; three-body  contributions;  virial  coefficients. 

Two  moments  of  the  induced  absorption  spectra  for  gaseous 
N2,  O2,  and  CO2  are  calculated  and  compared  with  experiment. 
The  theoretical  expressions  evaluated  are  those  for  spectra  due 
to  quadrupole-induced  dipoles  in  molecules  with  anisotropic  po- 
larizability. The  intermolecular  interaction  functions  used  in- 
clude the  effects  of  nonspherical  shape  by  modelling  the  poten- 
tial as  a  sum  of  quadrupolar  plus  atom-atom  energies  with  pa- 
rameters that  are  known  to  give  realistic  values  for  a  number  of 
other  measured  properties.  Satisfactory  agreement  between  the 
calculation  and  experiment  was  obtained  in  the  binary  interac- 
tion limit  if  hexadecapolar  contributions  are  assumed  to  be  pres- 
ent in  the  case  of  O2.  These  intermolecular  potentials  are  then 
used  together  with  an  approximate  theory  for  the  requisite  cor- 
relation functions  in  an  evaluation  of  the  spectral  moments  for 
liquid  N2  and  O2.  It  was  found  that  the  agreement  between 
experiment  and  theory  for  the  liquid  improved  dramatically 
when  three-body  contributions  to  the  spectral  moments  were 
included  in  the  calculation. 

19297.  Lucas,  L.  L.,  The  standardization  of  alpha-particle 
sources,  (Proc.  ASTM  Conf.  on  Effluent  and  Environmental 
Radiation  Surveillance,  Johnson,  VT,  July  9-14,  1978),  Am. 
Soc.  Test.  Mater.  Spec.  Tech.  Publ.  698.  pp.  342-354  (American 
Society  for  Testing  and  Materials,  Philadelphia,  PA,  1980). 

Key  words:  alpha-particle  activity;  alpha-particle  sources; 
calibration;  radioactivity;  standardization. 

The  calibration  of  alpha-particle  sources  at  the  National 
Bureau  of  Standards  (NBS)  began  about  1950  with  the  measure- 
ment of  277  alpha-particle-emission  rates  using  a  hemispherical 
gas-flow  proportional  counter.  Today  activities  are  also  deter- 
mined using  defined-geometry  counters  with  scintillation  detec- 
tors and  4ira-y  coincidence  counters.  As  the  measurement  tech- 
niques have  evolved,  the  overall  uncertainty  associated  with  the 
determination  of  the  activity  of  an  alpha-particle  source  has 
decreased  by  about  an  order  of  magnitude,  from  several  percent 
to  several  tenths  of  one  percent.  The  factors  contributing  to  the 
overall  uncertainty  fall  into  two  general  categories:  those  associ- 
ated with  the  detection  system  (such  as  uncertainties  in  geome- 
try, scintillation  efficiency,  and  deadtime)  and  those  associated 
with  the  source  (such  as  uncertainties  in  self-absorption  and 
scattering).  These  factors  are  discussed,  along  with  suggestions 
for  minimizing  the  overall  uncertainty. 

19298.  Noyce,  J.  R.,  Standards  for  the  assay  of  radionuclides  of 
solid  environmental  samples,  (Proc.  ASTM  Conf.  Effluent  and 
Environmental  Radiation  Surveillance,  Johnson,  VT,  July  9- 
14,  1978),  Am.  Soc.  Test.  Mater.  Spec.  Tech.  Publ.  698.  pp.  309- 
326  (American  Society  for  Testing  and  Materials,  Philadel- 
phia, PA,  1980). 

Key  words:  calibration;  environments;  homogeneity;  natural 
materials;  nondestructive  assay;  particles;  quality  assurance; 
radiation;  radioactivity;  radiochemical  assay;  radionuclide; 
segregation;  standard. 
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This  paper  discusses  radioactivity  standards  in  the  form  of 
naturally  occurring  solid  materials  for  use  in  the  assay  of  solid 
environmental  samples  for  radioactivity.  Topics  include  the  se- 
lection and  preparation  of  materials  for  these  standards,  "spik- 
ing" with  radionuclides  (if  desired),  induced  segregation  of  par- 
ticles, availability  and  proper  use  of  these  standards,  and  their 
application  to  both  radiochemical  and  nondestructive  types  of 
assay.  The  role  these  standards  have  in  quality-assurance  pro- 
grams is  also  considered. 

19299.  Richmond,  J.  C,  Measurement  of  thermal  radiation  prop- 
erties of  materials,  High  Temp. — High  Pressures  11,  355-381 
(1979). 

Key  words:  absorptance;  blackbody;  ellipsoidal  reflecto- 
meter;  emittance;  hemispherical  mirror  reflectometer;  inte- 
grating spheres;  paraboloidal  mirror  reflectometer;  radio- 
metric measurements;  reflectance;  transmittance. 

The  thermal  radiation  properties,  reflectance,  absorptance, 
emittance,  and  transmittance,  are  defined,  and  the  equations 
showing  the  relationships  between  these  properties  are  given. 
The  equations  relating  the  amount  and  the  spectral  and  geomet- 
ric distribution  of  the  flux  emitted  by  a  blackbody  or  complete 
radiator  to  its  temperature  are  given,  and  it  is  shown  how  these 
equations  can  be  applied  to  a  real  material  by  use  of  thermal 
radiation  properties  of  the  material.  Methods  of  measuring  the 
thermal  radiation  properties  of  the  solid  materials  are  briefly 
described  and  illustrated  and  references  are  given  to  the  original 
papers  describing  such  measurements. 

19300.  Zalewski,  E.  F.,  Calibrating  a  spectroradiometer  with  cw 
laser  lines  and  a  calibrated  detector,  Proc.  Electro-Optics/ Laser 
78  Conf.  &  Exposition.  Sept.  19-21.  1978.  pp.  271-276  (Industri- 
al &  Scientific  Conference  Management,  Inc.,  222  West 
Adams  Street,  Chicago,  IL  60606,  1978). 

Key  words:  electrical  substitution  radiometer;  infrared  radi- 
ation measurements;  radiometry;  spectral  irradiance;  spec- 
tral radiant  power;  spectroradiometry;  ultraviolet  radiation 
measurements;  visible  radiation  measurements. 

Presently  the  most  widely  used  procedure  to  calibrate  a  spec- 
troradiometer is  based  on  using  a  known  source  of  spectral 
irradiance  as  the  reference  standard.  These  lamps  have  continu- 
ous, rather  than  discrete,  emission  spectra  and  are  usually  cali- 
brated at  only  one  level  of  irradiance.  This  calibration  proce- 
dure works  well  in  substitution  type  measurements  where  the 
unknown  source  also  has  a  continuous  emission  spectra  and  a 
similar  level  of  irradiance.  If  the  unknown  source  has  a  consid- 
erably different  spectral  power  output  and/or  emits  a  highly 
structured  spectrum,  then  several  auxilliary  measurements  have 
to  be  performed  to  adequately  characterize  the  spectroradio- 
meter's  reponse.  The  auxilliary  measurements  of  primary  impor- 
tance are:  (1)  a  detailed  mapping  of  the  spectrometer  bandpass 
function,  (2)  calibration  of  the  wavelength  settings  on  the  spec- 
trometer, and  (3)  determination  of  the  spectroradiometer  re- 
sponse as  a  function  of  the  input  radiant  power  level.  The 
accuracy  of  these  auxilliary  measurements  can  be  significantly 
improved  through  the  use  of  amplitude  stabilized  cw  laser 
sources  and  silicon  detectors  characterized  for  linearity  of  re- 
sponse. In  addition,  the  high  levels  of  accuracy  now  attainable 
in  electrical  substitution  radiometry  can  be  utilized  in  conjunc- 
tion with  the  stable  cw  laser  sources  to  measure  the  absolute 
response  of  the  spectroradiometer. 

19301.  CoUe,  R.,  Treatment  and  reporting  of  uncertainties  for 
environmental  radiation  measurements,  (Proc.  23d  Conf  on 
Analytical  Chemistry  in  Energy  Technology,  Gatlinburg,  TN, 
Oct.  9-11,  1979),  Paper  in  Radioelement  Analysis.  W.  S.  Lyon, 
Ed.,  pp.  387-394  (Ann  Arbor  Science  Publ.,  Inc.,  230  CoUing- 
wood,  P.O.  Box  1425,  Ann  Arbor,  MI,  1980). 

Key  words:  data  reporting;  environmental;  measurements; 
radiation;  random  uncertainty;  systematic  uncertainty. 


Recommendations  for  a  practical  and  uniform  method  for 
treating  and  reporting  uncertainties  in  environmental  radiation 
measurements  data  are  presented.  The  method  requires  that 
each  reported  measurement  result  include  the  value,  a  total 
propagated  random  uncertainty  expressed  as  the  standard  devi- 
ation, and  a  combined  overall  uncertainty.  The  uncertainty  as- 
sessment should  be  based  on  as  nearly  a  complete  assessment  as 
possible  and  should  include  every  conceivable  or  hkely  source 
of  inaccuracy  in  the  result.  Guidelines  are  given  for  estimating 
random  and  systematic  uncertainty  components,  and  for  propa- 
gating and  combining  them  to  form  an  overall  uncertainty. 

19302.  Kessler,  E.  G.,  Jr.,  Deslattes,  R.  D.,  Sauder,  W.  C, 
Henins,  A.,  Precise  -y-ray  energy  standards,  (Proc.  3d  Int. 
Symp.  on  Neutron  Capture  Gamma-ray  Spectroscopy  &  Re- 
lated Topics,  Upton,  NY,  Sept.  18-22,  1978),  Paper  in  Neutron 
Capture  Gamma-ray  Spectroscopy,  R.  E.  Chrien  and  W.  R. 
Kane,  Eds.,  pp.  427-440  (Plenum  Publ.  Corp.,  New  York, 
NY,  1979). 

Key  words:  crystal  diffraction;  gamma-ray  energy  stand- 
ards; X  rays. 

A  number  of  y-ray  energy  standards  have  recently  been  re- 
measured  with  respect  to  a  visible  standard  wavelength  with  an 
accuracy  of  about  0.5  ppm.  These  measurements  which  were 
made  on  a  double  axis  flat  crystal  spectrometer  established  the 
y-ray  energy  scale  in  the  50  keV  to  1  MeV  region  about  40 
times  more  accurately  than  it  was  previously  known.  This 
report  describes  the  measurement  steps  involved  in  the  visible  to 
y-ray  comparison.  Some  results  and  applications  of  the  results 
are  presented.  The  extension  of  the  measurement  techniques 
developed  for  the  y-ray  measurements  to  x-rays,  higher  energy 
y-rays,  and  dense  y-ray  spectra  is  briefly  discussed. 

19303.  Engen,  G.  P.,  Hoer,  C.  A.,  "Thru-reflect-line":  An  im- 
proved technique  for  calibrating  the  dual  six-port  automatic 
network  analyzer,  IEEE  Trans.  Microwave  Theory  Tech.  MTT- 
27.  No.  12,  987-993  (Dec.  12,  1979). 

Key  words:  automatic  network  analyzer;  calibration;  micro- 
wave; microwave  measurements;  six-port. 

In  an  earlier  paper,  the  use  of  a  "thru-short-delay"  (TSD) 
technique  for  calibrating  the  dual  six-port  automatic  network 
analyzer  was  described.  Another  scheme  required  only  a  length 
of  precision  transmission  line  and  a  "calibration  circuit."  The 
better  features  of  these  two  somewhat  different  approaches  have 
now  been  combined  and  the  requirement  for  either  a  known 
short,  or  a  "calibration  circuit"  eliminated.  This  paper  will  de- 
velop the  theory  for  this  new  procedure. 

19304.  Armstrong,  L.,  Fielder,  W.  R.,  Jr.,  Photoionization  cross 
sections  using  the  multiconflguration  Hartree-Fock  and  its  ex- 
tensions, Phys.  Scr.  21,  457-461  (1980). 

Key  words:  chlorine;  Hartree-Fock;  AT-matrix;  photoioniza- 
tion; rare  gases. 

We  discuss  the  use  of  the  multiconflguration  Hartree-Fock 
(MCHF)  to  obtain  initial  state  wave  functions  for  photoioniza- 
tion calculations.  An  extension  of  the  MCHF,  a  multiconfigura- 
tion  (^'^-"'■s  can  be  used  to  obtain  final  state  wave  functions 
such  that  most  intrachannel  corrections  to  these  wave  functions 
vanish.  Application  of  these  techniques  to  the  rare  gases  and  the 
CI  are  discussed.  In  the  case  of  CI,  the  strong  interchannel 
interactions  are  included  through  use  of  the  /^-matrix.  Excellent 
agreement  between  theory  and  experiment  is  obtained  for  the 
rare  gases. 

19305.  Armstrong,  L.,  Jr.,  ONeil,  S.  V.,  Resonance  lineshape  and 
photoelectron  spectrum  in  power  broadened  two-photon  ionisa- 
tion,  J.  Phys.  B:  Atom  Molec.  Phys.  13,  1125-1141  (1980). 

Key  words:  lasers;  multiphoton  ionization;  photoelectrons; 
resonance. 
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We  study  the  resonance  lineshape  in  two-photon  ionisation  of 
atoms  when  the  power  broadening  due  to  the  bound-bound 
transition  is  by  far  the  dominant  broadening  mechanism.  We 
consider  the  effect  on  the  Hneshape  of  turn-on  of  the  laser-atom 
interaction,  spontaneous  emission  and  laser  linewidth,  and  show 
that  several  different  types  of  lineshapes  can  result  depending  on 
the  conditions  involved.  We  also  consider  the  photoelectron 
spectrum,  and  show  that  it  is  also  sensitive  to  these  same  param- 
eters. 

19306.  Moldover,  M.  R.,  Cahn,  J.  W.,  An  interface  phase  transi- 
tion: Complete  to  partial  wetting.  Science  207,  1073-1075  (Mar. 
7,  1980). 

Key  words:  contact  angle;  critical  point;  cyclohexane;  inter- 
face; methanol;  phase  transition;  surface;  surface  tension; 
wetting. 

When  two  fluid  phases  are  near  a  critical  point,  one  of  them 
will  be  excluded  from  contact  with  any  third  phase  that  happens 
to  be  present  by  a  wetting  film  of  the  other  critical  phase.  A 
simple  and  quite  general  strategy  that  may  be  used  to  induce  a 
phase  transition  from  complete  wetting  of  the  third  phase  to 
incomplete  wetting  is  to  add  a  new  component  to  the  fluid 
phases  chosen  to  drive  the  two  phases  away  from  their  critical 
point.  This  strategy  is  illustrated  for  methanol-cyclohexane  mix- 
tures. 

19307.  Rowe,  J.  M.,  Magerl,  A.,  Neutron  diffuse-scattering  inten- 
sities in  niobium,  Phys.  Rev.  £,  21,  No.  4,  1706-1707  (Feb.  15, 
1980). 

Key  words:  alloy;  defect;  diffuse  scattering;  neutron;  nio- 
bium; strain. 

New  neutron  diffuse-scattering  data  on  "pure"  Nb  and  on  Nb 
doped  with  N  impurities  are  presented  and  compared  to  the 
results  shown  previously  by  Chang  and  Colella.  The  new  data 
show  that  the  effects  previously  observed  in  nominally  pure  Nb 
can  be  explained  as  arising  from  small  concentrations  of  O  or  N 
impurities. 

19308.  Pierce,  D.  T.,  Celotta,  R.  J.,  Recent  advances  in  polarized 
electron  sources,  Nature  284,  308  (Mar.  27,  1980). 

Key  words:  electron  scattering;  GaAs  polarized  electron 
source;  polarized  electrons;  source  of  polarized  electrons. 

We  extend  the  discussion  of  a  recent  Nature  article,  which 
discussed  atomic  physics  based  sources  of  polarized  electrons 
and  the  fact  that  beams  of  electrons  become  polarized  as  they 
circulate  in  a  storage  ring,  to  include  recent  advances  in  solid 
state  sources  of  polarized  electrons.  Field  emission  from  tung- 
sten covered  with  a  ferromagnetic  Europium  sulfide  film  pro- 
vides a  very  bright  source  of  polarized  electrons.  Photoemission 
from  negative  electron  affinity  GaAs  provides  the  most  intense 
source  and  the  polarization  can  be  easily  modulated.  The  GaAs 
polarized  electron  source  is  very  versatile  and  has  been  applied 
in  areas  as  diverse  as  high  energy  physics  and  surface  physics. 

19309.  Lu,  T.  M.,  Ising  models  for  order-disorder  transition  in  an 
adsorbed  overlayer.  Surf.  Sci.  93,  L111-L116  (1980). 

Key  words:  adatom-adatom  interaction;  angular  profiles  of 
superlattice  beam;  Ising  model;  LEED;  order-disorder 
phase  transition;  overlayer;  spin-spin  correlation  functions. 

Based  on  a  2D  zero  field  anti-ferromagnetic  Ising  model,  we 
obtain  a  relation  between  the  angular  distribution  of  intensity  of 
a  LEED  superlattice  beam  from  an  adsorbed  lattice  gas  with 
nearest-neighbor  repulsive  interaction  and  the  spin-spin  correla- 
tion functions  in  the  Ising  model. 

19310.  Pierce,  D.  T.,  Celotta,  R.  J.,  Wang,  G.  C,  Unertl,  W.  N., 
Galejs,  A.,  Kuyatt,  C.  E.,  Mielczarek,  S.  R.,  GaAs  spin  polar- 


ized electron  source.  Rev.  Sci.  Instrum.  51,  No.  4,  478-499 
(Apr.  1980). 

Key  words:  electron  optics;  electron  spin  polarization; 
GaAs;  negative  electron  affinity;  photoemission;  polariza- 
tion; source  of  polarized  electrons;  spin  polarization. 

The  design,  construction,  operation,  and  performance  of  a 
spin  polarized  electron  source  utilizing  photoemission  from  neg- 
ative electron  affinity  (NEA)  GaAs  are  presented  in  detail.  A 
polarization  of  43  ±  2%  is  produced  using  NEA  GaAs  (100). 
The  polarization  can  be  easily  modulated  without  affecting 
other  characteristics  of  the  electron  beam.  The  electron  beam 
intensity  depends  on  the  intensity  of  the  exciting  radiation  at  1.6 
eV;  beam  currents  of  20  /i,A/mW  are  obtained.  The  source  is 
electron  optically  bright;  the  emittance  phase  space  (energy- 
area-solid  angle  product)  is  0.043  eV  mm^  sr.  The  light  optics, 
electron  optics,  and  cathode  preparation  including  the  GaAs 
cleaning  and  activation  to  NEA  are  discussed  in  depth.  The 
origin  of  the  spin  polarization  in  the  photoexcitation  process  is 
reviewed  and  new  equations  describing  the  depolarization  of 
photoelectrons  in  the  emission  process  are  derived.  Quantum 
yield  and  polarization  measurements  for  both  NEA  and  positive 
electron  affinity  surfaces  are  reported.  The  important  consider- 
ations for  interfacing  the  polarized  electron  source  to  an  experi- 
ment are  illustrated  by  its  application  to  polarized  low  energy 
electron  diffraction  (PLEED).  The  advantages  of  this  spin  po- 
larization modulated  electron  gun  for  PLEED  are  clearly  dem- 
onstrated by  sample  PLEED  results  for  W(IOO)  and  ferromag- 
netic Ni(llO).  A  comparison  with  other  polarized  electron 
sources  shows  that  the  GaAs  spin  polarized  electron  source 
offers  many  advantages  for  a  wide  range  of  applications. 

19311.  Cezairliyan,  A.,  Advances  in  measurements  of  thermophy- 
sical  properties  by  dynamic  techniques.  High  Temp. — High 
Pressures  11,  9-27  (1979). 

Key  words:  dynamic  techniques;  high-speed  measurements; 
high  temperatures;  thermodynamics;  thermophysical  prop- 
erties. 

Advances  during  the  last  decade  in  the  development  and  use 
of  dynamic  techniques  (by  resistive  self-heating  of  the  specimen) 
for  the  measurement  of  selected  thermophysical  properties  in 
the  temperature  range  1000  to  10  000  K  are  presented.  The 
principles  of  subsecond-duration  experimentation  and  the  meth- 
ods of  obtaining  the  properties  are  briefly  discussed.  Millisec- 
ond- and  microsecond-resolution  pulse-heating  systems  devel- 
oped in  various  laboratories  are  described  and  a  summary  of  the 
measurements  is  given. 

19312.  Coxon,  B.,  Fatiadi,  A.  J.,  Cohen,  A.,  Hertz,  H.  S., 
Schaffer,  R.,  Nitrogen-15  NMR  evidence  for  the  structures  of 
7V-9//-xanthen-9-yl-  and  A^,A^.-Di-9//-xanthen-9-yl-ureas,  Org. 
Magn.  Reson.  13,  No.  3,  187-192  (1980). 

Key  words:  carbon- 13  NMR;  chemical  shifts;  coupling  con- 
stants; mass  spectrometry;  nitrogen-15  NMR;  proton  NMR; 
xanthen-O-yl  derivatives  of  urea. 

A  new  monoxanthen-9-yl  derivative  of  urea  has  been  synthe- 
sized and  the  structure  of  this  product  (7V-9//-xanthen-9-ylurea) 
and  that  of  the  previously  known  A'|A^-di-9/f-xanthen-9-ylurea 
have  been  proved  by  '^N  NMR  and  other  spectroscopic  tech- 
niques. A  series  of  'KT  and  '^N  labeled  urea  derivatives  has  been 
prepared  and  the  utility  of  their  'KT  and  '^N  chemical  shifts  and 
coupling  constants  in  the  structural  analysis  of  urea  derivatives 
has  been  investigated. 

19313.  Schneider,  S.  J.,  Frederikse,  H.  P.  R.,  Negas,  T.,  Materi- 
als for  open  cycle  MHD  generators.  Chapter  3  in  Materials  for 
Open  Cycle  MHD  Generators.  Current  Topics  in  Materials  Sci- 
ence. 4,  89-149  (North-Holland  Publ.  Co.,  Amsterdam,  The 
Netherlands,  Mar.  1980). 


201 


Key  words:  alloys;  candidate  materials;  coal  slag;  materials 
performance. 

The  purpose  of  this  article  is  to  set  forth  the  current  status  of 
MHD  generator  materials  development,  the  physical  and  chemi- 
cal properties  of  candidate  electrode  materials  and  process  con- 
taminants (K-salts  and  coal  slag)  and  finally  descriptions  of 
materials  performance  under  real  MHD  conditions.  Emphasis 
will  be  placed  on  ceramic  electrode  applications  particularly 
those  involving  Zr02,  Ce02,  perovskites  (LaCrOa),  spinels 
(MgAl204),  and  some  metals  and  alloys. 

19314.  Lindstrom,  R.  M.,  Measuring  trace  elements  in  semicon- 
ductors: Methods  and  pitfalls,  (Proc.  Photovoltaic  Material 
and  Device  Measurement  Workshop,  Focus  on  Polycrystal- 
line  Thin  Film  Cells,  Arlington,  VA,  June  11-13,  1979),  Sol. 
Cells  1,  No.  2,  117-122  (1979/80). 

Key  words:  accuracy;  analytical  methods;  microanalysis; 
semiconductor  materials;  sensitivity;  trace  element  analysis. 

A  quantitative  understanding  of  the  electrical  behavior  of 
semiconductors  requires  quantitative  knowledge  of  impurities  at 
concentrations  as  small  as  one  part  per  billion.  Methods  availa- 
ble for  trace  measurements  at  this  level  are  few  in  number;  for 
many  constituents  there  are  no  routine,  inexpensive  and  reliably 
accurate  methods.  If  the  sample  of  interest  is  a  thin  film  on  a 
substrate,  the  mass  of  sample  is  small  and  the  difficulties  of 
microanalysis  are  added  to  those  of  trace  analysis. 

Nearly  all  methods  available  for  approaching  this  problem 
rely  on  physical  rather  than  chemical  reactions.  The  sample  is 
probed  with  an  external  stimulus  and  the  response  to  this  stimu- 
lus is  then  detected.  The  probe  and  also  the  response  may  be 
photons  (from  microwaves  to  -y-rays),  electrons,  neutrons  or 
other  nuclear  particles,  or  ions.  Desirable  properties  of  a 
method  are  high  sensitivity  to  the  signal  from  the  component 
sought,  insensitivity  to  the  presence  of  uninteresting  factors  such 
as  the  matrix,  and  a  response  related  to  the  stimulus  by  a  known 
factor  of  proportionality. 

Although  semiquantitative  or  relative  information  is  sufficient 
to  answer  many  questions,  the  analyst's  goal  is  to  produce 
measurements  of  high  and  known  accuracy.  The  history  of  blind 
inter-laboratory  comparisons  of  trace  element  measurements 
shows  that  agreement  is  seldom  as  good  as  expected  a  priori. 
The  resolution  of  discrepancies  is  most  efficiently  done  if  one  or 
more  common  lots  of  material  is  available  for  repeated  analyses. 

19315.  Ayres,  T.  R.,  Linsky,  J.  L.,  Outer  atmospheres  of  cool 
stars.  III.  lUE  spectra  and  transition  region  models  for  alpha 
Centauri  A  and  B,  Astrophys.  J.  235,  No.  1,  76-84  (Jan.  1, 
1980). 

Key  words:  late-type  stars;  stellar  chromospheres;  stellar 
coronae;  ultraviolet  spectra. 

We  describe  lUE  ultraviolet  spectra  of  two  nearby  dwarf 
stars,  a  Centauri  A  (G2  V)  and  B  (Kl  V).  These  data  include 
high-resolution  profiles  of  the  Mg  ii  h  and  k  features  and  lower- 
resolution  integrated  fluxes  of  lines  from  the  following  species: 
H  I,  C  i-iv,  N  V,  O  I,  Al  II,  Si  ii-iv,  and  Fe  ii.  We  find  that 
surface  fluxes  in  chromospheric  and  transition-region  lines  of  a 
Cen  A  and  B  are  nearly  identical  to  those  of  the  quiet  Sun.  In 
addition,  the  measured  stellar  line  fluxes  are  in  good  agreement 
with  predictions  of  a  transition-region  scaling  law  based  on 
conductive  heating  and  pressures  estimated  from  chromospheric 
models  of  a  Cen  A  and  B.  While  this  agreement  does  not  verify 
the  conductive  heating  hypothesis,  it  does  suggest  that  the  basic 
physical  processes  that  control  the  structure  and  energy  balance 
in  the  chromospheres  and  transition  regions  of  a  Cen  A  and  B 
and  the  Sun  are,  on  a  gross  scale,  very  likely  the  same. 

19316.  Hummer,  D.  G.,  Kunasz,  P.  B.,  Energy  loss  by  resonance 
line  photons  in  an  absorbing  medium,  Astrophys.  J.  236,  No.  2, 

609-618  (Mar.  1,  1980). 


Key  words:  quasars;  radiative  transfer. 

The  mean  path  length  of  photons  undergoing  repeated  scat- 
terings in  media  of  large  optical  thickness  is  calculated  from 
accurate  numerical  solutions  of  the  transfer  equation  including 
the  effect  of  frequency  redistribution  characteristic  of  combined 
Doppler  and  natural  broadening.  Energy  loss  by  continuous 
absorption  processes,  such  as  ionization  or  dust  absorption,  is 
discussed,  and  asymptotic  scaling  laws  for  the  energy  loss,  the 
mean  path  length,  and  the  mean  number  of  scatterings  are 
inferred  from  the  numerical  data. 

19317.  Stettler,  J.  D.,  Bowden,  C.  M.,  Witriol,  N.  M.,  Eberly,  J. 
H.,  Population  trapping  during  laser  induced  molecular  excita- 
tion and  dissociation,  Phys.  Lett.  73A,  No.  3,  171-173  (Sept.  17, 
1979). 

Key  words:  laser  induced  excitation;  population  trapping; 
vibrational-rotational  states. 

A  four-level  model  is  solved  analytically  and  used  to  show 
that  laser  induced  excitation  can  result  in  population  trapping  in 
excited  states  under  quasi-steady  state  conditions,  even  when 
chemical  reactivity  and/or  dissociation  occurs  from  higher 
states. 

19318.  Phelps,  A.  V.,  Applications  and  needs,  Chapter  3  in  Elec- 
tron-Molecule Scattering,  S.  C.  Brown,  Ed.,  pp.  81-106  (John 
Wiley  &  Sons,  Inc.,  New  York,  NY,  1979). 

Key  words:  air;  electron;  energy-generation;  lasers;  mole- 
cules. 

This  is  a  review  of  the  state  of  knowledge  of  the  electron- 
molecule  scattering  with  particular  attention  to  the  applications 
of  that  knowledge  to  technology.  We  also  consider  the  needs 
for  further  knowledge  of  electron-molecule  scattering  in  order 
to  meet  current  and  foreseeable  technology.  For  convenience, 
the  review  is  divided  into  three  main  parts.  The  first  is  a 
discussion  of  applications  and  the  state  of  knowledge  involving 
air  and  its  constituent  gases.  Note  that  we  do  not  discuss  the 
earth's  atmosphere  or  ionosphere,  etc.,  since  these  are  thorough- 
ly covered  in  Professor  Biondi's  paper.  The  second  part  is 
concerned  with  the  role  of  electron-molecule  scattering  in  the 
area  of  energy  generation,  e.g.,  MHD  generators  and  isotope 
separation.  Finally,  we  discuss  some  of  the  applications  and 
needs  in  the  area  of  gaseous  lasers  utilizing  electron  excitation  of 
molecules. 

19319.  Peek,  J.  M.,  Katriel,  J.,  Hydrogen  molecular  ion  in  a  high 
magnetic  field,  Phys.  Rev.  A  21,  No.  2,  413-417  (Feb.  1980). 

Key  words:  excited  states;  high  magnetic  fields;  molecular 
structure. 

The  ground  and  several  excited  states  of  the  hydrogen  molec- 
ular ion  in  a  homogeneous  magnetic  field  aligned  along  the 
molecular  axis  are  studied.  A  pair  of  self-consistent  equations  is 
derived  in  prolate  spheroidal  coordinates  and  solved  numerical- 
ly. The  results  are  exact  at  the  limit  of  vanishing  magnetic  field 
and  more  accurate  than  previous  results  up  to  about  10^  G.  The 
equilibrium  internuclear  separation  and  binding  energy  for  a 
number  of  electronic  states  are  reported  as  functions  of  the 
magnetic  field  strength.  The  dissociation  energy  is  deduced 
from  the  study  of  the  hydrogen  atom  in  the  same  coordinate 
system. 

19320.  Pierman,  B.  C,  The  application  of  fault  trees  to  the 
evaluation  of  risk,  Proc.  Fourth  Int.  System  Safety  Conf.,  San 
Francisco,  CA,  July  9-13.  1979.  pp.  167-170  (System  Safety 
Society,  P.O.  Box  A,  Newport  Beach,  CA,  1979). 

Key  words:  accidents;  fault  trees;  loss  prevention;  risk; 
safety. 

Advances  in  the  state  of  technology  result  in  benefits  that  are 
often  accompanied  by  increased  risks  which  require  critical 
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evaluation.  Many  parameters  contribute  to  the  general  accept- 
ability of  societal  risk.  A  preliminary  framework  is  developed  to 
classify  and  display  parameters  in  a  systematic  manner.  Called 
SART — Situational  Analysis  and  Risk  Tree,  the  framework  uti- 
lized a  fault  tree  approach  and  results  in  a  density  display  of  risk 
parameters  that  are  overrepresented  in  a  given  situation.  A 
Standard  Test  Question  for  each  tree  element  reflects  that  an 
issue  occurs  "more  than  average"  in  a  situation.  Completed 
SART  trees  for  different  risk  situations  can  result  in  compari- 
sons of  the  number  of  parameters  affecting  risk  acceptability  for 
those  situations.  The  version  presented  requires  detailed  devel- 
opment, but  serves  to  illustrate  the  concept. 

19321.  Lashof,  T.  W.,  The  NBS-TAPPI  Collaborative  Reference 
Program — Beginning  its  second  decade,  TAPPI  63,  No.  4,  61-63 
(Apr.  1980). 

Key  words:  collaborative  reference  programs;  history;  in- 
terlaboratory  testing  program;  laboratory  evaluation;  Na- 
tional Bureau  of  Standards;  paper;  paperboard;  TAPPI;  test 
methods;  Youden  graphical  analysis 

A  brief  history  of  the  first  ten  years  of  the  NBS-TAPPI 
collaborative  reference  program  for  paper,  including  a  descrip- 
tion of  the  program  both  past  and  present.  This  voluntary  pro- 
gram provides  participating  laboratories  with  a  means  for 
checking  the  level  and  uniformity  of  tests  for  more  than  20 
paper  and  board  properties. 

19322.  Krause,  R.  F.,  Jr.,  Gann,  R.,  Rate  of  heat  release  meas- 
urements using  oxygen  consumption,  J.  Fire  Flammability  12, 
117-130  (Apr.  1980). 

Key  words:  combustion;  fire;  heat  release;  oxygen  con- 
sumption; polymers. 

The  novel  method  of  oxygen  consumption  calorimetry  was 
tested  against  a  conventional  temperature  rise  method  as  an 
alternative  for  rate  of  heat  release  measurements.  An  existing 
apparatus  was  modified  to  include  an  oxygen  analysis  of  the 
exhaust  gas,  and  a  variety  of  gaseous  and  polymeric  fuels  were 
burned.  The  new  method  gives  fairly  accurate  values  and  is  not 
confounded  by  heat  transfer  considerations  that  are  inherent  in 
thermal  techniques. 

19323.  Zimmermann,  J.  E.,  Radebaugh,  R.,  Siegwarth,  J.  D., 
Refrigeration  for  small  superconductive  devices,  (Proc.  Int. 
Inst,  of  Refrigeration  Commission  A  1-2  and  Deutscher 
Kaelte-  und  Klimatechnischer-Verein  Commission  I  Joint 
Meeting,  Munich,  Germany,  Oct.  1976),  Paper  in  Develop- 
ments in  Cryogenic  Techniques  in  the  1-20K  Range,  pp.  53-60 
(International  Institute  of  Refrigeration,  Paris,  France,  1976). 

Key  words:  cryogenics;  instrumentation;  refrigeration;  su- 
perconducting devices. 

The  present  state  of  the  art  is  such  that  the  greatest  cost  in 
using  small  superconducting  devices,  in  many  applications,  is 
the  expense  and  inconvenience  of  the  associated  cryogenic 
system.  The  practicality  of  such  devices  would  be  greatly  en- 
hanced, therefore,  if  a  practical  and  economical  self-contained, 
closed-cycle  cryocooler  could  be  made  compatible  with  such 
devices.  We  have  built  an  experimental  cryocooler  whose 
unique  features  (non-magnetic  materials  and  very  low  input 
power)  may  represent  a  partial  solution  to  the  problem. 

19324.  McKinney,  J.  E.,  Davis,  G.  T.,  Broadhurst,  M.  G., 
Plasma  poling  of  polyCvinylidene  fluoride):  Piezo-  and  pyroelec- 
tric  response,  /.  Appl  Phys.  51,  No.  3,  1676-1681  (Mar.  }980). 

Key  words:  charge;  compressibility;  piezoelectricity; 
plasma;  polarization;  poly(vinylidene  fluoride);  pyroelectri- 
city;  thermal  expansion. 

A  plasma  poling  technique  and  its  use  with  polyvinylidene 
fluoride  (PVDF)  films  is  described.  Specimens  of  biaxially 


drawn  (blow  extruded)  PVDF  containing  both  Form  I  (/3)  and 
Form  II  (a)  crystals  were  poled  under  various  conditions  in  a 
plasma  field  while  the  charging  current  was  monitored  to  deter- 
mine the  polarization.  Subsequently,  both  piezoelectric  and  pyr- 
oelectric  activity  were  measured  in  order  to  evaluate  their  mag- 
nitudes with  respect  to  the  remnant  polarization  (that  is,  the 
polarization  remaining  after  returning  the  applied  field  to  zero). 
The  results  are  shown  to  be  in  reasonable  quantitative  agree- 
ment with  the  predictions  of  a  model  of  PVDF  consisting  of  a 
mixture  of  preferentially  aligned  crystals  in  randomized  amor- 
phous material. 

19325.  Jenkins,  J.  P.,  A  comparison  of  test  results  for  flat-plate 
water-heating  solar  collectors  using  the  BSE  and  ASHRAE 
procedures,  (Proc.  Int.  Congress  Int.  Solar  Energy  Society, 
Atlanta,  GA,  May  28-June  1,  1979),  Paper  in  SUN  II,  K.  W. 
Boer  and  B.  H.  Glenn,  Eds.,  1,  365-369  (Pergamon  Press, 
New  York,  NY,  1979). 

Key  words:  collector  efficiency;  comparison  German  BSE 
vs  ASHRAE  93-77  test  procedures;  environmental  simula- 
tion for  solar  collector  testing;  optical  and  thermal  loss 
characteristics  of  solar  collectors;  solar  collectors;  wind 
speed  and  sky  temperature  effects  on  solar  collector  per- 
formance. 

The  German  Bundesverband  Solarenergie  (BSE)  Working 
Group  recently  adopted  and  published  a  procedure  for  testing 
solar  collectors  based  on  thermal  performance.  Research  facili- 
ties for  testing  flat-plate  water-heating  collectors  have  been  built 
at  NBS  in  accordance  with  the  BSE  procedure  and  the  existing 
ASHRAE  Standard  93-77.  The  purpose  of  this  paper  is  to 
describe  the  BSE  test  procedure  and  compare  experimental  test 
results  with  those  obtained  using  the  existing  ASHRAE  Stand- 
ard 93-77.  Included  is  a  description  of  the  collector  test  facilities 
at  NBS  and  the  results  obtained  from  testing  five  commercially 
available  flat-plate  water-heating  collectors  using  both  proce- 
dures. 

19326.  Levine,  H.,  McLaughlin,  W.  L.,  Miller,  A.,  Temperature 
and  humidity  effects  on  the  gamma-ray  response  and  stability  of 
plastic  and  dyed  plastic  dosimeters,  (Trans.  2d  Int.  Meeting  on 
Radiation  Processing,  Radiation  Physics  and  Chemistry, 
Miami,  FL,  Nov.  16-19,  1978),  Radiat.  Phys.  Chem.  14,  551- 
574  (1980). 

Key  words:  absorption  spectroscopy;  blue  cellophane;  cel- 
lulose triacetate;  dosimetry;  dye  dosimetry;  dyed  plastics; 
film  dosimeters;  gamma-ray  dosimetry;  humidity  effects; 
megarod  dosimetry;  nylon  polycarbonate;  polyethylene  ter- 
ephthalate;  polymethyl  methacrylate;  polyvinyl  chloride; 
polyvinyl  fluoride;  polyvinyl  pyrrolidone  radiochromic 
dyes;  temperature  dependence. 

Several  plastics  and  dyed  plastics  are  widely  used  for  routine 
dosimetry  in  radiation  processing  with  gamma  radiation.  A 
study  was  made  of  the  effects  of  different  temperatures  and 
relative  humidities  during  and  after  irradiation  on  the  dose  inter- 
pretation of  these  dosimeters,  which  are  normally  calibrated 
under  controlled  laboratory  conditions.  Samples  of  dosimeter 
materials  investigated  were  cellulose  triacetate,  polycarbonate, 
polyethylene  terephthalate,  polyvinyl  fluoride,  dyed  polymethyl 
methacrylate  ("red  Perspex"),  undyed  polymethyl  methacrylate 
(UVT  Lucite),  dyed  Nylon,  dyed  polyvinyl  pyrrolidone,  dyed 
and  undyed  polyvinylchloride,  dyed  polyvinyl  butyral,  and 
dyed  Cellophane  or  Ultraphan.  The  results  show  that  most  of 
these  dosimeters  when  used  under  extreme  conditions  of  relative 
humidity  and  temperature  may  give  erroneous  readings  unless 
suitable  corrections  are  made.  There  is  also  indication  that  the 
environmental  effects  on  dosimeter  response  are  apt  to  differ 
somewhat  from  one  supply  of  a  given  material  to  another. 
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19327.  Coyne,  J.  J.,  Fishbane,  P.  M.,  Meshkov,  S.,  Glueballs: 
Their  spectra,  production  and  decay,  Phys.  Lett.  91B,  No.  2, 
259-264  (Apr.  7,  1980). 

Key  words:  configuration  mixing;  gauge  theory;  glueball; 
hyperball;  quark;  spectroscopy. 

A  systematic  enumeration  of  the  glueball  spectrum  of  QCD 
and  other  SU(n)  gauge  theories  yields  J'"'^  =  odd"*,  even'^",  and 
0  states  in  addition  to  the  usual  quark  model  states.  Produc- 
tion and  decay  mechanisms  for  these  new  states  are  discussed. 
We  obtain  a  significant  radiative  decay  width  of  the  i|(/J  into  a 
0""^  glueball  via  mixing  with  the  rjc- 

19328.  Dunlap,  B.  I.,  Connolly,  J.  W.  D.,  Sabin,  J.  R.,  On  some 
approximations  in  applications  of  Xa  theory,  J.  Chem.  Phys.  71, 
No.  8,  3396-3402  (Oct.  15,  1979). 

Key  words:  diatomic  nitrogen;  LCAO  Xa\  molecular 
charge  density. 

An  approximate  Xa  functional  is  proposed  from  which  the 
charge  density  fitting  equations  follow  variationally.  LCAO  Xa 
calculations  on  atomic  nickel  and  diatomic  hydrogen  show  the 
method  independent  of  the  fitting  (auxiliary)  bases  to  within 
0.02  eV.  Variational  properties  associated  with  both  orbital  and 
auxiliary  basis  set  incompleteness  are  used  to  approach  within 
0.2  eV  the  Xa  total  energy  limit  for  the  nitrogen  molecule. 

19329.  Bowen,  R.  L.,  Adhesive  bonding  of  various  materials  to 
hard  tooth  tissues.  XXII.  The  effects  of  a  cleanser,  mordant, 
and  polySAC  on  adhesion  between  a  composite  resin  and  dentin, 

J.  Dent.  Res.  59,  No.  5,  809-814  (May  1980). 

Key  words:  acid  etch;  adhesion;  coupling  agents;  dentin; 
mordants;  smear  layer. 

Preliminary  evaluations  on  the  effects  of  a  cleanser,  mordant, 
and  polyfunctional  surface-active  comonomer  on  adhesion  be- 
tween a  composite  resin  and  dentin  evinced  that  the  ferric 
chloride  mordant  significantly  improved  bonding.  The  effects  of 
the  cleanser  and  coupling  agent  were  also  favorable,  as  were  all 
of  their  interactions. 

19330.  Giessen,  B.  C,  Grant,  N.  J.,  Parker,  D.  P.,  Manuszewski, 
R.  C,  Waterstrat,  R.  M.,  The  niobium  (columbium)-palladium 
constitution  diagram,  Metall.  Trans  A  llA,  709-713  (May 
1980). 

Key  words:  constitution  diagrams;  crystal  chemistry;  inter- 
metallic  compounds;  niobium  alloys;  palladium  alloys;  phase 
diagrams. 

The  Nb-Pd  system  was  investigated  over  the  entire  composi- 
tion range  by  metallography  and  x-ray  diffraction  analysis.  The 
solubility  limits  of  terminal  and  intermediate  phases  and  solidus 
temperatures  were  determined.  a-Nb  dissolves  ~36  at. pet  Pd  at. 
1520  °C  and  -20  at.pct  Pd  at  800  °C;  a-Pd  dissolves  -31  at.pct 
Nb  at  1610  °C  and  -18  at.pct  Nb  at  temperatures  below  1500 
°C.  The  presence  of  three  intermediate  phases  NbPd2  (MoPt2- 
type),  a-NbPda  (TiAb-type),  and  /S-NbPda  03-NbPd3-type)  was 
confirmed;  NbPd2  melts  at  1610  °C  and  one  of  the  NbPda 
phases  transforms  at  the  same  temperature  into  a-Pd  solid  solu- 
tion which  melts  at  1625  °C.  In  addition,  an  approximately 
equiatomic  high-temperature  phase  a-NbPd  with  a  homogeneity 
range  of  —  1 1  at.pct  was  found  which  melts  at  1520  to  1565  °C 
and  probably  is  an  extension  of  and  isomorphous  with  the  a-Pd 
solid  solution.  Five  three-phase  reactions  are  described,  and 
crystal  chemical  relationships  are  discussed. 

19331.  Goodman,  L.  J.,  Coyne,  J.  J.,  Wn  and  neutron  kerma  for 
methane-based  tissue-equivalent  gas,  Radiat.  Res.  82,  13-26 
(1980). 

Key  words:  dosimetry;  energy  per  ion  pair;  kerma;  neu- 
trons; secondary  charged  particles;  tissue-equivalent  gas. 


Homogenous  tissue-equivalent  ionization  chambers  containing 
a  methane-based  gas  mixture  are  widely  used  to  determine  the 
absorbed  dose  of  neutrons  employed  in  radiobiology  and  radio- 
therapy. Conversion  of  the  measured  ionization  charge  to  the 
absorbed  dose  requires  knowledge  of  fVn,  the  mean  energy 
expended  to  form  an  ion  pair  in  the  gas  by  the  initial  spectra  of 
secondary  charged  particles  produced  by  the  neutrons.  This 
report  discusses  the  computed  charged  particle  spectra  in  the 
gas  and  the  relative  kermas  contributed  by  the  various  types  of 
charged  particles.  These  spectra  are  combined  with  an  evalua- 
tion of  the  available  experimental  data  on  W  for  the  secondary 
particles  to  compute  IVn  as  a  function  of  neutron  energy.  Over 
the  energy  range  of  0. 1  to  20  MeV,  fV„  was  found  to  vary  from 
32.8  to  31.0  eV,  respectively,  including  sharp  changes  in  Wn  due 
to  large  resonances  in  the  energy  transferred  to  carbon  and 
oxygen.  It  is  recommended  that  the  data  presented  be  used  to 
evaluate  fV„  for  each  neutron  spectrum  for  which  accurate 
dosimetry  is  required.  A  single  value  of  31.9  ±  0.9  eV  is  recom- 
mended for  less  demanding  applications  or  when  neutron  spec- 
tra are  poorly  known. 

19332.  Liggett,  W.,  Assessing  errors  related  to  characteristics  of 
the  items  measured,  /.  Inst.  Nucl.  Manage.  IX,  No.  1,  78-82 
(1980). 

Key  words:  item-dependent  error;  measurement  error;  nu- 
clear material  accounting;  referee  measurement  methods; 
robust  statistical  methods;  systematic  error,  robust  statistical 
methods. 

Errors  that  are  related  to  some  intrinsic  property  of  the  items 
measured  are  often  encountered  in  nuclear  material  accounting. 
An  example  is  the  error  in  nondestructive  assay  (NDA)  meas- 
urements caused  by  uncorrected  matrix  effects.  Such  errors 
connot  be  assessed  by  remeasurement  of  the  items,  and  they 
cannot  be  fully  assessed  by  measuring  standards,  although  stand- 
ards that  span  the  range  of  the  item  characteristics  might  give 
upper  and  lower  bonds.  Nuclear  material  accounting  requires 
for  each  material  type  one  measurement  method  for  which 
bounds  on  these  errors  can  be  determined.  If  such  a  method  is 
available,  a  second  method  might  be  used  to  reduce  costs  or  to 
improve  precision.  If  the  second  method  is  less  expensive  than 
the  first,  then  cost  might  be  reduced  by  substituting  the  second 
method  for  the  first  in  the  measurement  of  some  items.  If  the 
measurement  error  for  the  first  method  is  longer-tailed  than 
Gaussian,  then  precision  might  be  improved  by  measuring  all 
items  by  both  methods. 

19333.  Miller,  A.,  McLaughlin,  W.  L.,  Pedersen,  W.  B.,  Pejter- 
sen,  K.,  Absorbed  dose  distributions  in  small  copper  wire  insu- 
lation due  to  multiple-sided  irradiations  by  0.4  MeV  electrons, 

Radiat.  Phys.  Chem.  13,  181-186  (1979). 

Key  words:  copper  wire;  cross  linking;  dose  distribution; 
dosimetry;  electron  beams;  isodose  curves;  polyethylene"; 
polyvinyl  butyral;  radiation  curing;  radiation  processing;  ra- 
diochromic  dye  film;  wire  and  cable. 

When  scanned  electron  beams  are  used  to  crosslink  polymeric 
insulation  of  wire  and  cable,  an  important  goal  is  to  achieve 
optimum  uniformity  of  absorbed  dose  distributions.  Accurate 
measurements  of  dose  distributions  in  a  plastic  dosimeter  simu- 
lating a  typical  insulating  material  (polyethylene)  surrounding  a 
copper  wire  core  show  that  equal  irradiations  from  as  few  as 
four  sides  give  approximately  isotropy  and  satisfactorily  uniform 
energy  depositions  around  the  wire  circumference.  Electron 
beams  of  0.4  MeV  maximum  energy  were  used  to  irradiate 
wires  having  a  copper  core  of  1.0  mm  dia.  and  insulation  thick- 
nesses between  0.4  and  0.8  mm.  The  plastic  dosimeter  simulating 
polyethylene  insulations  was  a  thin  radiochromic  polyvinyl  bu- 
tyral film  wrapped  serveral  times  around  the  copper  wire,  such 
that  when  unwrapped  and  analyzed  optically  on  a  scanning 
microspectrosphotometer,  high-resolution  radial  and  depth-dose 
profiles  cound  be  determined. 
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19334.  Shuker,  R.,  Gallagher,  A.,  Phelps,  A.  V.,  Models  of  high- 
power  discharges  for  metal-Xe  excimer  lasers,  /  Appl.  Phys.  51, 
No.  3,  1306-1320  (Mar.  1980). 

Key  words:  discharges;  excimer  laser;  metal  atoms. 

High-power  (—10*  W/1)  discharges  in  metal-doped  Xe  are 
modeled  for  typical  metal  atom  densities  of  10'^—  10''  cm"^  and 
Xe  densities  of  —10^"  cm"^  and  electron  densities  of  10'''— 10" 
cm'^  as  appropriate  for  proposed  excimer  lasers.  Na  is  used  as  a 
prototype  species,  while  its  properties  are  varied  to  indicate 
sone  of  the  changes  that  could  result  from  the  use  of  different 
metals.  The  model  includes  sixteen  excited  levels  of  Na,  three 
ionic  species,  the  excimer  levels  of  NaXe,  and  Naa.  The  degree 
of  ionization  is  determined  by  collisional  multistep  excitation 
and  ionization  of  excited  atoms  versus  dissociative  recombina- 
tion of  electrons  with  Naa"^.  Steady-state  conditions  in  the  posi- 
tive column  are  calculated  for  typical  gas  temperatures  of 
~0.06  eV  and  electron  temperatures  Te  of  0.3  — 0.5  eV.  The  Na 
population  distribution  is  largely  Boltzmann  at  the  electron  tem- 
perature and  the  electron  density  is  close  to  the  Saha  equilibri- 
um value  except  at  low  electron  temperatures  and  very  high 
extracted  laser  powers.  Useful  gain  and  extracted  powers  of 
~10  MW/cm^  are  predicted  for  the  higher  Te  and  Na  densities, 
with  the  pulse  width  limited  to  ~10"'  sec  by  gas  heating.  The 
model  indicates  that  a  metal  which  produces  a  deeply  bound 
product  state  via  dissociative  recombination  could  yield  a  very 
efficient  high-power  laser  or  gain  cell. 

19335.  Weidner,  V.  R.,  Hsia,  J.  J.,  NBS  specular  reflectometer- 
spectrophotometer,  Appl.  Opt.  19,  No.  8,  1268-1273  (Apr.  15, 
1980). 

Key  words:  mirrors;  reflectance;  spectrophotometry;  specu- 
lar; standards. 

A  specular  reflectometer  has  been  constructed  and  tested  for 
calibrating  the  reflectance  of  mirror  standards  over  the 
250  — 2500-nm  spectral  range.  This  instrument  is  a  measurement 
accessory  to  a  reference  spectrophotometer,  which  is  also  used 
for  diffuse  hemispherical  spectral  reflectance  and  45°/0°  spectral 
reflectance.  The  specular  reflectometer  is  designed  to  measure 
mirror  reflectances  at  angles  of  incidence  between  5  and  80° 
using  both  vertically  and  horizontally  polarized  radiation.  Abso- 
lute reflectance  measurements  are  obtained  by  an  optical  system, 
which  provides  for  direct  measurement  of  the  incident  beam 
and  for  the  sample  mirror  reflectance  using  the  same  beam.  This 
is  accomplished  by  means  of  a  beam  tracking  system  through 
which  the  beam  is  directed  into  a  signal  averaging  sphere.  The 
sphere  rotates  with  the  beam  tracking  optics,  and  the  stationary 
detector  views  the  interior  of  the  sphere.  Control  of  the  beam 
tracking  optical  system  is  accomplished  by  a  computer-con- 
trolled stepping-motor-driven  precision  turntable.  Uncertainties 
of  the  reflectance  measurements  obtained  with  this  system  are 
estimated  to  be  ±  0.2%  of  the  measured  value. 

19336.  Baughcum,  S.  L.,  Hofmann,  H.,  Leone,  S.  R.,  Nesbitt,  D. 
J.,  Photofragmentation  dynamics  and  reactive  collisions  of 
laser-excited  electronic  states,  (Proc.  Faraday  Symp.  67,  Bir- 
mingham, England,  Apr.  4-11,  1979),  Faraday  Discuss.  Chem. 
Soc.  67,  No.  1,  306-315  (1979). 

Key  words:  electronic  excitation;  laser;  photodissociation; 
quantum  yield;  quenching;  reactive  collisions;  vibrational 
excitation. 

Tunable  laser  excitation  followed  by  observation  of  infrared 
fluorescence  provides  a  means  of  readily  studying  electronically 
excited  photoproducts  and  their  reactions.  A  number  of  specific 
examples  involving  the  production  of  I*(5^/'i/2)  and  Br*(4^/'i/2) 
upon  molecular  photodissociation  are  considered.  The  quantum 
yield  of  I*  production  from  Hgh  is  obtained  as  a  function  of 
wavelength.  An  inconclusive  search  was  made  for  unobserved 
states  in  IBr  which  lead  to  I*  product  atoms  and  for  states  of 


BrCl  which  lead  to  Br*.  Photodissociation  of  CH2I2  in  an  in- 
tense laser  field  is  observed  to  undergo  multiphoton  dissociation. 
Quenching  and  reactive  collisions  of  Br*  and  I*  with  halogens, 
I2,  Br2  and  CI2,  and  interhalogens,  IBr,  ICl  and  BrCl,  are  inves- 
tigated. Electronically  adiabatic  reactive  channels  are  detected 
for  the  collisions  I*  -|-  Br2-^IBr  +  Br*  and  I*  +  IBr^F+  B 
r*.  Vibrationally  excited  HBr  product  molecules  are  observed  in 
10%  of  the  quenching  collisions  of  Br*  with  H2S. 

19337.  MacDonald,  R.  A.,  Mountain,  R.  D.,  High  temperature 
crystals:  Limitations  on  the  phonon  description,  (Proc.  3d  Int. 
Conf  on  Phonon  Scattering  in  Condensed  Matter,  Brown 
University,  Providence,  RI,  Aug.  28-31,  1979),  Paper  in 
Phonon  Scattering  in  Condensed  Matter,  H.  J.  Maris,  Ed.,  pp. 
137-140  (Plenum  Publ.  Corp.,  New  York,  NY,  1980). 

Key  words:  atom  migration;  high  temperature;  lattice  struc- 
ture; Monte  Carlo  calculations;  rubidium;  specific  heat. 

The  Monte  Carlo  method  has  been  used  to  calculate  the 
energy,  pressure,  and  specific  heat  at  constant  volume,  Q.,  for  a 
model  of  rubidium.  This  calculation,  for  a  fully  anharmonic 
perfect  crystal,  is  a  necessary  step  in  understanding  the  anoma- 
lous behavior  of  the  specific  heat  at  high  temperatures  or 
greater).  In  this  regime,  lowest  order  anharmonic  lattice  dynam- 
ics is  inadequate  and  vacancies  are  present  in  insufficient  num- 
bers to  account  for  the  observed  increase  in  specific  heat.  Our 
results  show  that  the  fully  anharmonic  calculation  does  indeed 
yield  some  increase  in  Cv  over  the  second  order  perturbation 
theory  calculation.  However,  it  is  of  particular  interest  that  in 
cases  where  a  significant  amount  of  atomic  migration  occurred 
without  disrupting  the  lattice  structure,  there  was  a  further 
increase  in  Cv-  Such  large  scale  atomic  motion  cannot  be  han- 
dled by  conventional  lattice  dynamics,  and,  if  this  is,  indeed, 
typical  behavior  of  the  high  temperature  solid,  these  results 
point  to  an  explanation  for  the  breakdown  of  the  phonon  de- 
scription. 

19338.  McLaughlin,  W.  L.,  Humphreys,  J.  C,  Radak,  B.  B., 
Miller,  A.,  Olejnik,  T.  A.,  The  response  of  plastic  dosimeters 
to  gamma  rays  and  electrons  at  high  absorbed  dose  rates, 
(Trans.  2d  Int.  Meeting  on  Radiation  Processing,  Radiation 
Physics  and  Chemistry,  Miami,  FL,  Nov.  16-19,  1978), 
Radiat.  Phys.  Chem.  14,  535-550  (1979). 

Key  words:  blue  cellophane;  cellulose  triacetate;  clear  Per- 
spex;  dose  rate  dependence;  dosimetry;  dyed  plastic  dosi- 
meters; electron  beams;  gamma  rays;  plastic  dosimeters;  po- 
lyvinylchloride;  radiation  processing;  radiochromic  dye 
films. 

Several  clear  plastics  and  dyed  plastics  are  commercially 
available  for  dosimetry  in  intense  radiation  fields,  particularly 
for  radiation  processing  applications  using  gamma  rays  from 
intense  cobalt-60  sources  and  electron  beams  from  accelerators 
running  at  potentials  from  0.1  to  10  MeV.  Some  of  these  widely 
used  dosimeters  are:  colorless  cellulose  triacetate, 
polymethylmethacrylate,  or  polyvinylchloride,  showing  induced 
absorption  bands  in  the  ultraviolet  spectrum;  radiochromic  dyed 
plastics,  such  as  nylon,  polychlorostyrene,  polyvinylbutyral, 
polyvinylpyrrolidone,  showing  induced  absorption  bands  in  the 
visible  spectrum;  blue  cellophane,  showing  a  bleaching  in  the 
visible  absorption  spectrum.  A  major  source  of  error  in  making 
dose  interpretations  by  spectrophotometric  analysis  of  these  do- 
simeters comes  from  dose-rate  dependence  of  response.  The 
present  work  shows  measurements  at  high  dose  rates  (e.g.,  100 
and  1050  rad-s~'  with  gamma  radiation,  10^  rad-s~'  with  a 
scanned  beam  of  2-MeV  electrons,  10'°  rad-s~'  with  a  pulsed 
beam  of  10-MeV  electrons  and  10"  to  10'''  rad-s"'  with  single 
pulses  of  2-MeV  electrons).  For  calibrations  with  gamma  rays, 
only  those  plastics  containing  the  radiochromic  triphenylmeth- 
ane  cyanides  or  methoxides,  i.e.,  nylon,  polychlorostyrene,  poly- 
vinylbutyral, or  polyvinylpyrrolidone,  can  correctly  interpret 
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dose  determinations  from  electron  beam  irradiation.  The  other 
systems  show  a  marked  rate  dependence  of  response.  Of  ra- 
diochromic  dye  systems,  only  polyvinylpyrrolidone  as  host 
matrix  can  be  read  with  precision  immediately  after  electron 
irradiation,  since  a  slow  build-up  of  the  absorption  band  during 
the  first  hours  after  irradiation  occurs  in  the  other  radiochromic 
plastic  systems. 

19339.  McLaughlin,  W.  L.,  The  measurement  of  absorbed  dose 
and  dose  gradients,  (Proc.  Seminar  on  Radiation  Sterilization 
of  Plastic  Medical  Devices,  University  of  Lowell,  MA,  Mar. 
28-29,  1979),  Radiat.  Phys.  Chem.  15,  9-38  (1980). 

Key  words:  dose  distributions;  dose  mapping;  dosimetry; 
dye  dosimetry;  electron  beams;  gamma  radiation;  leuco- 
cyanides;  radiation  processing;  radiation  sterilization;  ra- 
diochromic dyes;  red  Perspex. 

The  more  reliable  systems  and  procedures  of  dosimetry  for 
radiation  sterilization  applications  are  described,  along  with 
sources  of  uncertainty  and  ways  to  achieve  optimum  accuracy 
and  reproducibility.  Dosimetry  practice  in  production  must  be 
accompanied  by  correct  methods  of  dosimeter  calibration  to 
achieve  measurement  assurance  and  quality  control.  For  routine 
use  and  for  determination  of  dose  distributions,  certain  thin-film 
dosimeters  satisfying  cavity-theory  requirements  are  most  suit- 
able. 

19340.  Miller,  A.,  McLaughlin,  W.  L.,  Absorbed  dose  distribu- 
tions in  irradiated  plastic  tubing  and  wire  insulation,  (Trans.  2d 
Int.  Meeting  on  Radiation  Processing,  Radiation  Physics  and 
Chemistry,  Miami,  FL,  Nov.  16-19,  1978),  Radiat.  Phys. 
Chem.  14,  525-533  (1979). 

Key  words:  dose  distribution;  dosimetry;  dye  dosimeters; 
electric  wires;  electron  beams;  isodose  curves;  radiation 
curing;  radiation  processing;  radiochromic  dye  films. 

Plastic  tubing  and  wire  insulation  were  simulated  by  radioch- 
romic dye  dosimeter  films  having  electron  absorbing  properties 
similar  to  the  materials  of  interest  (polyethylene  and  PVC).  A 
400-keV  electron  accelerator  was  used  to  irradiate  from  1,  2,  3 
and  4  sides  simulating  possible  industrial  irradiation  situations. 
The  results  indicate  that  in  most  cases  it  is  necessary  but  also 
sufficient  to  irradiate  from  two  opposite  sides. 

19341.  Pierce,  D.  T.,  Celotta,  R.  J.,  Wang,  G.  C,  Felcher,  G. 
P.,  Bader,  S.  D.,  Miyano,  K.,  A  polarized  LEED  study  of 
surface  magnetism,  (Proc.  Int.  Conf.  on  Magnetism,  Munich, 
Germany,  Sept.  3-7,  1979),  /  Magn.  Magn.  Mater.  15,  No.  18, 
1583-1584  (1980). 

Key  words:  magnetism;  Ni;  nickel;  PLEED;  polarized  elec- 
trons; polarized  LEED;  surface  magnetism;  surface  magne- 
tization. 

The  surface  magnetization  of  ferromagnetic  Ni(llO)  has  been 
observed  via  the  use  of  a  spin  polarized  electron  beam.  The  spin 
dependence  of  the  scattered  electron  intensity  was  measured  as 
a  function  of  external  magnetic  field  strength  and  temperature. 

19342.  Pierce,  D.  T.,  Kuyatt,  C.  E.,  Celotta,  R.  J.,  Spin  and 
energy  analyzed  photoemission:  A  feasibility  analysis,  Rev.  Sci. 
Instrum.  50,  No.  11,  1467-1473  (Nov.  1979). 

Key  words:  electron  optics;  photoelectron  emission;  spin 
and  energy  analysis;  spin  polarized  electron. 

New  scientific  opportunities,  particularly  for  investigation  of 
surface  magnetism,  will  be  provided  by  spin  and  energy  ana- 
lyzed photoemission.  Electron-optical  conservation  laws  and 
phase  space  concepts  are  summarized  and  applied  to  determine 
the  feasibility  of  an  experiment  consisting  of  a  photoemitter  in  a 
magnetic  field,  a  photoelectron  energy  analyzer  and  an  electron 
spin  analyzer.  For  the  example  of  photoemission  from  a  Ni 
crystal  using  He  I  resonance  radiation  and  typical  parameters 


for  the  energy  and  spin  analyzers,  a  final  signal  count  rate  of 
approximately  220  counts/s  is  calculated.  Ways  to  increase  the 
count  rate  by  orders  of  magnitude  are  described.  In  particular,  a 
new  experimental  configuration  is  suggested  which  may  avoid 
the  large  reduction  in  count  rate  caused  by  the  magnetic  field. 

19343.  Radak,  B.  B.,  Markovic,  V.  M.,  McLaughlin,  W.  L., 
Dosimetry  for  the  commissioning  of  a  versatile  irradiation 
plant,  (Trans.  2d  Int.  Meeting  on  Radiation  Processing,  Radi- 
ation Physics  and  Chemistry,  Miami,  FL,  Nov.  16-19,  1978), 
Radiat.  Phys.  Chem.  14,  449-456  (1979). 

Key  words:  absorbed  dose;  eerie  sulfate  dosimeter;  cobalt- 
60  source;  commissioning  dosimetry;  dosimetry;  ferrous  sul- 
fate dosimeter;  gamma  radiation;  process  control;  quality 
control;  radiation  sterilization;  radiochromic  dye  dosimeter; 
red  Perspex  dosimeter. 

The  chief  objective  of  dosimetry  for  commissioning  of  a  radi- 
ation plant  is  the  comparison  of  the  real,  i.e.,  measured  absorbed 
doses,  with  the  ones  expected  from  the  calculations  of  the  de- 
signer or  producer  of  the  plant.  This  mainly  comprises  the 
values  of  minimum  and  maximum  absorbed  dose  in  a  typical  box 
of  products  to  be  treated  in  the  plant.  With  a  little  more  effort, 
however,  the  complete  set  of  relevant  parameters  for  a  suitable 
running  of  the  plant  can  be  obtained  from  the  commissioning 
measurements.  In  the  present  work  the  results  of  such  meas- 
urements obtained  with  the  Irradiation  Plant  for  Industrial  Ster- 
ilization of  Disposable  Medical  Supplies  at  the  Boris  Kidric 
Institute- Vinca  are  presented. 

19344.  Schooley,  J.  F.,  State-of-the-art  of  instrumentation  for 
high  temperature  thermometry,  Proc.  1977  Symp.  on  Instrumen- 
tation and  Process  Control  for  Fossil  Demonstration  Plants,  Ar- 
gonne,  National  Laboratory,  Argonne,  IL,  Aug.  13-15,  1977,  pp. 
323-347  (ERDA  Fossil  Energy  Division  Argonne  National 
Laboratory,  Instrument  Society  of  America,  Chicago,  IL, 
1977). 

Key  words:  coal  conversion;  high  temperatures;  Johnson 
noise;  process  instrumentation;  thermocouples;  thermo- 
metry. 

Current  pilot-plant  coal  conversion  operations  have  exposed 
several  deficiencies  in  the  present  practice  of  industrial  tempera- 
ture measurement.  Among  these  are  the  limited  high-tempera- 
ture performance  (both  ultimate  temperature  limit  and  rate  of 
failure  or  of  decalibration)  of  thermocouples  which  are  present- 
ly in  common  use,  response  time  of  thermowell-protected  tem- 
perature sensors,  and  measurement  errors  associated  with  radi- 
ation pyrometry.  Some  of  these  problems  will  be  discussed  in 
other  talks,  particularly  that  of  N.  Pitcher. 

Recent  innovations  in  high-temperature  thermometry  may 
help  to  improve  both  the  quality  and  efficiency  of  coal  conver- 
sion processes. 

In  this  talk,  I  will  discuss  the  use  of  specially-prepared  tung- 
sten-rhenium alloy  thermocouples  and  platinum-rhodium  alloy 
thermocouples  for  extended-term  temperature  measurements 
above  1200  °C,  and  the  use  of  a  new  nickel-based  (Nicrosil- 
Nisil)  thermocouple  for  similar  measurements  below  1200  °C.  I 
will  also  discuss  both  the  use  of  velocity-of-sound  thermometry, 
and  temperature  measurement  employing  the  detection  of  John- 
son noise  in  resistors.  Finally,  I  will  present  some  general  re- 
marks on  radiation  pyrometry  as  a  preface  to  the  discussion  by 
R.  F.  Leftwich. 

19345.  Stockbauer,  R.,  Observation  of  the  OH*  fragment  thresh- 
old in  the  threshold  photoelectron  spectra  of  water,  /  Chem. 
Phys.  72,  No.  9,  5277-5279  (May  1,  1980). 

Key  words:  appearance  energy;  coincident  ion  mass  spec- 
trometry; deuterated  water;  deuterium  oxide;  photoelectron 
spectroscopy;  threshold  photoelectron  spectroscopy;  water. 
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A  step  in  the  threshold  photoelectron  spectra  of  H2O  and 
D2O  is  observed  at  the  onset  for  the  OH^  and  OD^  fragmenta- 
tions. The  coincident  ion  mass  spectrum  shows  that  the  step  is 
associated  with  the  fragmentation  process.  This  is  explained  in 
terms  of  a  change  in  the  competition  between  formation  of 
charged  and  neutral  products  brought  about  by  the  opening  of 
the  fragmentation  channel. 

19346.  Younger,  S.  M.,  Atomic  many-body  perturuation  theory 
using  radially  restricted  basis  functions,  Phys.  Rev.  A  21,  No.  5, 
1364-1375  (May  1980). 

Key  words:  atomic  correlation  energy;  atomic  structure 
theory;  atomic  transition  probabilities;  electron  correlation; 
many-body  perturbation  theory. 

The  construction  of  a  potential  barrier  around  an  atom  such 
that  a  chosen  zeroth-order  reference  state  is  left  unaffected 
results  in  a  square-integrable  virtual  basis  set  with  rapid  conver- 
gence properties  for  use  in  atomic  many-body  perturbation 
theory.  Encouraging  results  have  been  obtained  using  this  tech- 
nique for  calculations  of  the  correlation  energies  and  transition 
probabilities  of  small  atoms  and  ions.  In  the  case  of  H"  it  is 
shown  that  the  conventional  formulation  of  many-body  pertur- 
bation theory  involving  continuum  functions  produces  classes  of 
energy  diagrams  which  diverge  with  order,  although  the  total 
summation  remains  finite.  No  such  divergence  is  present  in  a 
properly  constructed  contracted  basis  set. 

19347.  Younger,  S.  M.,  Wiese,  W.  L.,  Knystautas,  E.  J.,  Theo- 
retical simulation  of  the  decay  of  the  ^s4p  ^Pi°  level  in  Kr  vii 
following  beam-foil  excitation,  Phys.  Rev.  A  21,  No.  5,  1556- 
1560  (May  1980). 

Key  words:  atomic  transition  probabilities;  beam-foil 
method;  cascading;  core-excited  states;  yrast  states. 

The  decay  of  the  AsAp  ^Pi°  level  in  Kr  vii  following  beam-foil 
excitation  has  been  simulated  using  theoretical  initial-state  popu- 
lations and  calculated  transition  probabilities.  It  was  found  that 
the  decay  curve  was  substantially  influenced  by  cascading  from 
higher  levels  and  that  such  cascades  dominate  the  decay  in  the 
region  beyond  three  times  the  lifetime  of  the  4s4p  'A"  level. 
The  simulation  is  in  good  agreement  with  an  experimental  decay 
curve  at  short  decay  times,  but  is  unable  to  reproduce  the  long- 
time behavior  of  the  experimental  data.  However,  recent  spec- 
troscopic evidence  indicates  that  line  blending  is  responsible  for 
this  aspect.  Complications  due  to  core-excited  states  and  other 
complex  cascade  mechanisms  are  discussed. 

19348.  Sleater,  G.  A.,  Preliminary  performance  criteria  for  stone 
preservatives,  Proc.  RILEM/ASTM/CIB  Symp.  Evaluation 
Performance  External  Vertical  Surfaces  of  Buildings,  Otaniemi, 
Espoo.  Finland,  Aug.  28-Sept.  2,  1978,  11,  309-321  (1977). 

Key  words:  accelerated  decay;  performance  criteria;  preser- 
vative testing;  stone  decay;  stone  preservatives. 

As  part  of  a  program  to  develop  performance  criteria  for  the 
selection  of  stone  preservatives,  laboratory  methods  of  acceler- 
ated stone  decay  have  been  used  to  obtain  data  on  stone  preser- 
vatives and  to  suggest  criteria  for  their  selection.  Causes  of 
stone  decay  were  simulated  in  two  types  of  testing:  (1)  a 
number  of  causes  were  combined  in  one  testing  operation,  using 
a  special  test  chamber;  (2)  the  effects  of  single  causes  of  stone 
decay  were  studied  individually.  Methods  for  measuring  the 
effects  of  the  test  exposures  are  given,  as  are  the  preliminary 
performance  criteria  for  selecting  stone  preservatives.  No  one 
stone  preservative  studied  in  the  program  met  all  criteria. 

19349.  Cezairliyan,  A.,  Miiller,  A.  P.,  Righini,  F.,  Rosso,  A., 
Radiance  temperature  of  vanadium  at  its  melting  point.  High 
Temp.  ScL  11,  223-232  (1979). 

Key  words:  emittance;  high-speed  measurements;  high  tem- 
perature; melting;  radiance  temperature;  vanadium. 


The  radiance  temperature  (at  two  wavelengths,  653  and  993 
nm)  of  vanadium  at  its  melting  point  was  measured  using  a 
subsecond-duration  pulse  heating  technique.  Specimens  in  the 
form  of  strips  with  initially  different  surface  roughnesses  were 
used.  The  results  do  not  indicate  any  dependence  of  radiance 
temperature  (at  the  melting  point)  on  initial  surface  or  system 
operational  conditions.  The  average  radiance  temperature  at  the 
melting  point  of  vanadium  is  1992  K  at  653  nm  and  1875  K  at 
993  nm,  with  a  standard  deviation  of  1.2  K  at  653  nm  and  0.3  K 
at  993  nm.  The  total  inaccuracy  in  radiance  temperature  is 
estimated  to  be  not  more  than  ±  7  K. 

19350.  Ruegg,  R.  T.,  Economic  feasibility  of  solar  applications  to 
office  buildings  and  retail  stores,  Proc.  Solar  Energy  Market 
Analysis  and  Evaluation  Contractor's  Review  Meeting,  Washing- 
ton, DC,  Apr.  8-10,  1980,  pp.  1-7  (U.S.  Department  of  Energy, 
Washington,  DC). 

Key  words:  active  solar  energy;  break-even  analysis;  build- 
ing economics;  commercial  buildings;  economic  feasibility; 
economic  optimization;  solar  energy  systems. 

Comprehensive  economic  optimization  models  and  a  comput- 
er program  for  evaluating  the  economic  feasibility  of  active 
solar  energy  for  commercial  buildings  are  developed  by  this 
study.  Data  and  assumptions  for  use  in  the  models  are  compiled. 
The  models  are  applied  to  assess  the  economic  feasibility  of 
active  solar  hot  water  and  combined  space  heating  and  hot 
water  systems  for  a  new  and  an  existing  office  building  and 
retail  store  in  13  U.S.  cities. 

Net  savings  (or  losses)  of  the  solar  energy  systems  are  esti- 
mated in  present  value  dollars  over  a  20  year  life  cycle,  based 
on  a  set  of  representative  data  and  assumptions.  Break-even 
values  of  system  costs,  energy  prices,  and  future  energy  price 
escalation  rates  are  also  calculated  to  determine  the  minimum 
conditions  under  which  the  solar  energy  systems  become  cost 
effective  for  the  selected  office  buildings  and  retail  stores.  Sensi- 
tivity analysis  is  conducted  for  other  key  variables.  The  rela- 
tionship between  net  savings  (losses)  and  the  solar  fraction  is 
tested  for  selected  cities. 

The  approach,  models,  computer  program,  and  data  bases  are 
of  interest  to  analysts;  the  results,  to  the  policy,  research,  and 
building  communities. 

19351.  Kautz,  R.  L.,  On  a  proposed  Josephson-effect  voltage 
standard  at  zero  current  bias,  Appl.  Phys.  Lett.  36,  No.  5,  386- 
388  (Mar.  1,  1980). 

Key  words:  Josephson  effect;  phase  locking;  superconducti- 
vity; voltage  standard. 

A  voltage  standard  has  been  proposed  which  uses  a  series 
array  of  Josephson  junctions  locked  to  rf-induced  constant-volt- 
age steps  at  zero  current  bias.  The  feasibility  of  this  proposal  is 
examined  in  theory  and  experiment  by  determining  the  condi- 
tions under  which  rf-induced  steps  cross  the  zero  current  axis 
and  the  stability  of  phase  lock  under  the  zero  bias  condition. 

19352.  McLaughlin,  W.  L.,  Lucas,  A.  C,  Kapsar,  B.  M.,  Miller, 
A.,  Electron  and  gamma-ray  dosimetry  using  radiation-induced 
color  centers  in  LiF,  (Trans.  2d  Int.  Meeting  on  Radiation 
Processing,  Radiation  Physics  and  Chemistry,  Miami,  FL, 
Nov.  16-19,  1978),  Radiat.  Phys.  Chem.  14,  467-480  (1979). 

Key  words:  absorption  spectroscopy;  alkali  halides;  color 
centers;  darkening  of  crystals;  dosimetry;  electron  dosi- 
metry; F-centers;  gamma-ray  dosimetry;  lithium  fluoride; 
M-centers;  megarad  dosimetry;  N-centers;  radiation  darken- 
ing; radiation  processing;  R-centers. 

Ionizing  radiation  produces  relatively  stable  color  centers  in 
lithium  fluoride.  The  values  of  the  optical  absorbance  at  the 
maxima  of  the  resulting  absorption  bands  are  measured  at  the 
following  wavelengths:  X  =  247  nm  (F-centers);  443  nm  (M- 
centers);  315  nm  (Ri-centers);  374  nm  (R2-centers);  517  nm  (Ni- 
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centers);  547  nm  (N2-centers).  We  show  that  the  response  ex- 
pressed in  terms  of  optical  absorbance  as  a  function  of  absorbed 
dose  in  LiF  is  approximately  the  same  for  electron  beams  at 
very  high  absorbed  dose  rates  (<10'^  rad-s~')  and  for  gamma 
radiation  at  intermediate  dose  rates  (—10^  rad-s"').  A  change  in 
ambient  temperature  over  the  range  from  —78  °C  to  +100  °C 
during  irradiation  has  only  a  small  influence  on  response.  The 
production  of  each  type  of  color  center  is  initially  proportional 
to  absorbed  dose  and  then  gradually  tends  toward  saturation.  By 
utilizing  absorption  bands  corresponding  to  different  types  of 
color  centers,  an  absorbed-dose  range  from  10'  to  10^  rad  can 
be  covered,  with  response  regions  overlapping  at  the  doses  of 
change-over  from  one  to  the  other  center.  Commercially  availa- 
ble cleaved  LiF  crystals,  6  mm  X  6  mm  X  2  mm  in  size  and 
containing  only  very  low  amounts  of  impurities,  proved  to  have 
satisfactory  optical  properties  for  high-level  dosimetry  applica- 
tions. Commercially  available  LiF  discs,  25  mm  in  diameter  and 
1.5  mm  in  thickness,  supplied  as  vacuum-ultraviolet-transmitting 
window  material,  are  also  useful  for  dosimetry.  Both  types  are 
of  optical  quality  and  may  be  reused  by  thermally  bleaching  the 
radiation-induced  color  centers. 

19353.  Younger,  S.  M.,  Electron  impact  excitation  of  the  reso- 
nance transitions  of  highly  ionized  atoms  of  the  Be-,  Mg-,  and 
Zn-isoelectronic  sequences,  /  Quant.  Spectrosc.  Radiat.  Trans- 
fer 23,  489-498  (1980). 

Key  words:  beryllium  sequence;  collision  strength;  effective 
Gaunt-factor;  electron  impact  excitation;  magnesium  se- 
quence; zinc  sequence. 

Electron  impact  excitation  collision  strengths  for  the  ns'^  '5- 
nsnp  resonance  transitions  of  highly  ionized  Be,  Mg,  and  Zn- 
like  ions  have  been  computed  in  the  distorted  wave  approxima- 
tion, including  the  effects  of  exchange  and  target  state  correla- 
tion. Good  agreement  is  observed  between  these  data  and  colli- 
sion strengths  computed  in  the  Coulomb-Born  and  Born  ap- 
proximations at  high  incident  energies.  Analytic  fits  to  the  dis- 
torted wave  data  are  presented. 

19354.  Zalewski,  E.  F.,  Geist,  J.,  Silicon  photodiode  absolute 
spectral  response  self-calibration,  Appl.  Opt.  19,  No.  8,  1214- 
1216  (Apr.  15,  1980). 

Key  words:  absolute  spectral  response;  laser  power  mea- 
surement; photodetector;  radiant  power  measurement;  ra- 
diometry;  silicon  photodiode;  spectroradiometry. 

A  new  technique  is  demonstrated  for  the  determination  of  the 
absolute  spectral  response  of  a  uv  enhanced  silicon  photodiode. 
This  technique  is  completely  independent  of  the  traditional  ap- 
proaches to  absolute  radiometry  based  on  the  thermal  physics  of 
blackbodies  or  electrically  calibrated  radiometers  and  surpasses 
them  in  accuracy  and  simplicity.  For  the  photodiodes  used  in 
this  study  the  radiant  power  in  a  1  mW  laser  beam  at  0.63299 
/xm  was  measured  to  within  an  uncertainty  of  ±  0.04%. 

19355.  Akcasu,  A.  Z.,  Summerfield,  G.  C,  Jahshan,  S.  N.,  Han, 
C.  C,  Kim,  C.  Y.,  Yu,  H.,  Measurement  of  single  chain  neu- 
tron scattering  in  concentrated  polymer  solutions,  J.  Polym. 
ScL:  Polym.  Phys.  Ed.  18,  863-869  (1980). 

Key  words:  concentrated  solution;  interchain  interference; 
polyisoprene;  radius  of  gyration;  single  chain  scattering 
form  factor;  small  angle  neutron  scattering. 

For  some  time  there  have  been  measurements  of  single-chain 
form  factors  for  small-angle  neutron  scattering  (SANS)  in  bulk 
polymers  and  in  concentrated  solutions.  These  were  done  by 
mixing  a  fraction  of  completely  deuterated  polymer  with  the 
normal  polymer.  Until  recently,  it  was  believed  that  these  ex- 
periments had  to  be  performed  using  a  small  fraction  of  deuter- 
ated polymer  to  avoid  interchain  interference  effects.  However, 
the  work  of  Williams  et  al.  has  shown  that  these  experiments 
are  better  if  one  uses  large  fractions  of  marked  polymer  and 


determines  both  the  single  chain  and  interference  contributions 
to  the  SANS  cross  section.  We  generalize  the  technique  of 
Williams  et  al.  somewhat  and  apply  it  to  the  measurement  of  the 
radius  of  gyration  of  polyisoprene  in  the  bulk. 

19356.  Kunc,  J.,  Averaged  ionization  cross  sections  and  rate 
coefficients  in  a  partially  ionized  gas  for  small  and  high  elec- 
tron energy,  Phys.  Lett.  70A,  No.  1,  12-16  (Feb.  5,  1979). 

Key  words:  cross  sections;  high  electron  energy;  Maxwell's 
velocity  distribution;  rate  coefficients. 

Averaged  (with  Maxwell's  and  Druyvesteyn's  electron  veloc- 
ity distribution  functions)  electron  collisional  ionization  cross 
sections  and  rate  coefficients  are  given  for  the  atoms  in  the 
ground  state  in  the  form  of  analytical  formulas.  These  formulas 
work  well  either  for  small  or  for  high  values  of  mean  electron 
energy  in  the  partially  ionized  gas. 

19357.  Simon,  T.,  Kelch,  W.  L.,  Linsky,  J.  L.,  Outer  atmos- 
pheres of  cool  stars.  VI.  Models  for  e  Eridani  based  on  lUE 
spectra  of  C  ii,  Mg  ii.  Si  ii,  and  Si  iii,  Astrophys.  J.  273,  No.  1, 
72-81  (Apr.  1,  1980). 

Key  words:  late-type  stars;  stellar  atmospheres;  stellar  chro- 
mospheres; ultraviolet  spectra. 

Observations  of  the  ultraviolet  line  spectrum  of  the  active 
chromosphere  star,  e  Eridani,  obtained  with  the  lUE  satellite 
have  been  analyzed.  We  have  solved  the  coupled  statistical 
equilibrium  and  radiative  transfer  equations  for  the  prominent 
transitions  of  C  ii,  Mg  ii.  Si  ii,  and  Si  ill.  A  satisfactory  fit  to  all 
of  the  line  strengths  can  be  achieved  with  a  model  similar  to 
that  recently  proposed  to  explain  bright  points  on  the  quiet  Sun. 
We  derive  a  surface  pressure  at  the  base  of  the  transition  region 
of  0.5  dynes  cm"^  which  is  a  factor  of  3  higher  than  the  quiet- 
Sun  value,  but  a  factor  of  3  smaller  than  predicted  by  scaling 
laws,  assuming  a  conductively  heated  stellar  transition  region. 
We  find  that  the  surface  fluxes  of  the  C  ii  X\1334,  1335  and  Si 
III  XI 892  emission  lines  are  good  diagnostics  of  pressure  at  the 
base  of  the  transition  region,  but  line  ratio  techniques  using  the 
XI 892  line  for  estimating  electron  densities  may  be  invalid. 

19358.  Kunc,  J.  A.,  Electron  ionisation  cross  sections  of  excited 
atoms  and  ions,  J.  Phys  B:  Atom.  Moke.  Phys.  13,  587-602 
(1980). 

Key  words:  cross  sections;  electron  impact;  electron  ionisa- 
tion; energy  distribution  functions;  excited  atoms. 

A  general  approach  for  calculating  cross  sections  for  electron 
impact  ionisation  of  atoms  and  ions  with  a  single  valence  elec- 
tron in  either  the  ground  or  an  excited  state  is  presented.  The 
differential  energy  exchange  cross  sections  are  based  on  the 
semiclassical  treatments  of  Burgess  and  Vriens.  The  model  takes 
into  account  direct  as  well  as  electron  exchange  collisions,  and 
also  includes  interference  effects.  The  motion  of  an  atomic  elec- 
tron in  the  nl  state  is  represented  by  the  semiclassical  energy 
distribution  function.  The  criterion  of  validity  of  the  method  is 
given,  from  this  it  follows  that  the  theory  is  applicable  to  the 
calculation  of  the  electron  impact  ionisation  cross  sections  for  H 
I,  He  II,  Li  III,  C  IV,  N  V,  O  vi,  Ne  viii  and  Ne  x.  The  present 
results  are  compared  both  with  experimental  data  and  with 
other  theoretical  calculations. 

19359.  Sullivan,  D.  B.,  Zimmerman,  J.  E.,  Very  low-power  Stir- 
ling cryocoolers  using  plastic  and  composite  materials,  (Proc. 
15th  Int.  Congress  of  Refrigeration,  Venice,  Italy,  Sept.  1979), 
Int.  J.  Refrig.  2,  No.  6,  211-213  (Nov.  1979). 

Key  words:  cryocoolers;  helium  liquefaction;  refrigerator; 
regenerator  materials;  Stirling  cycle. 

An  experimental  investigation  of  several  concepts  for  very- 
low-power  cryocoolers  for  operating  highly-sensitive  supercon- 
ducting devices  has  been  undertaken.  The  devices  to  be  cooled 
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are  those  using  Josephson  junctions,  such  as  SQUID  magneto- 
meters, voltage  standards  and  A/D  converters.  The  common 
basic  feature  of  the  concepts  is  that  very  low  levels  of  magnetic, 
electric,  and  mechanical  interference  are  potentially  realizable. 

19360.  Simiu,  E.,  Hazards:  High  winds,  J.  Architect.  Educ.  33, 
No.  4,  23-27  (1980). 

Key  words:  buildings;  climatology;  hurricanes;  structural 
engineering;  tornadoes;  winds. 

The  paper  provides  information,  believed  to  be  useful  to  ar- 
chitectural students  and  faculty,  on  damage  caused  by  wind- 
storms, extreme  wind  climatology,  wind  effects  on  buildings, 
tornado  effects  on  buildings,  effects  of  winds  on  users  of  build- 
ings and  outdoor  spaces,  sources  of  data  on  wind  effects,  and 
possible  research  topics  on  architectural  implications  of  wind- 
storms. 

19361.  Berger,  P.  W.,  Integration  of  an  information  system: 
Chaos  or  control?  How  to  select  a  system,  Proc.  4th  Natl. 
Information  Conf.  and  Exposition.  Washington.  DC.  May  29. 
1980,  40  pages  (Information  Industry  Assoc.,  Washington, 
DC,  1980). 

Key  words:  automation;  information  systems;  integrated 
systems;  library  automation. 

With  the  bewildering  array  of  options  available  to  information 
managers,  selection  of  an  information  system  is  critical.  Failing 
to  appreciate  the  impact  automated  information  services  will 
have  on  the  library  and  information  center  may  indeed  cause 
"chaos". 

19362.  Zwier,  T.  S.,  Maricq,  M.  M.,  Simpson,  C.  J.,  Bierbaum, 
V.  M.,  Ellison,  G.  B.,  Leone,  S.  R.,  Direct  detection  of  the 
product  vibrational-state  distribution  in  the  associative  detach- 
ment reaction  CI"  -|-  H  HCKv)  -|-  e,  Phys.  Rev.  Lett.  44,  No. 
16,  1050-1053  (Apr.  21,  1980). 

Key  words:  associative  detachment;  flowing  afterglow;  in- 
frared chemiluminescence;  ion  molecule  reactions;  vibra- 
tional excitation. 

The  initial  product  vibrational-state  distribution  is  obtained 
for  the  thermal  associative-detachment  reaction, 
Cr  +  H-^HCl(i;  =  0,1,2)  -|-  e,  produced  by  infrared  chemilu- 
minescence in  a  flowing  afterglow.  The  ratio  of  HCL(v  =  2)  to 
HCl(i;  =  1)  population  formed  in  the  reaction  is  Ny=2/ 
Ny=i  =  0.60  ±  0.03.  Comparison  of  the  total  emission  intensity 
to  that  from  a  reaction  of  similar  exothermicity  suggests  that 
HCl(v  =  0)  formation  may  be  small. 

19363.  Ditmars,  D.  A.,  Measurement  of  the  relative  enthalpy  of 
tungsten  between  273.15  and  1173.15  K;  derived  electron  heat- 
capacity  coefficient,  High  Temp. — High  Pressures  11,  615-624 
(1979). 

Key  words:  drop  calorimetry;  electronic  heat  capacity; 
enthalpy;  heat  capacity;  high-temperature;  standard  refer- 
ence material;  thermodynamic  functions;  tungsten. 

The  enthalpy  relative  to  the  enthalpy  at  273  K  of  two  tung- 
sten samples,  one  single-crystal  (>  99.99%  pure)  and  one  poly- 
crystalline  sintered  (>  99.9%  pure),  has  been  measured  between 
273  and  1173  K  in  a  precision  Bunsen  ice  calorimeter.  The 
enthalpy  values  are  believed  to  have  an  overall  inaccuracy 
<0.3%.  The  enthalpy  of  the  single-crystal  sample  is  uniformly 
0.3%  above  that  of  the  sintered  sample.  The  heat  capacity  is 
found  to  be  in  good  agreement  with  literature  data  for  tungsten. 
The  value  of  1.9  mJ  mol"^  K~^  for  the  electronic  heat-capacity 
coefficient  of  tungsten  derived  from  the  measured  data  is  about 
twice  as  large  as  currently  accepted  values  for  this  coefficient 
derived  from  heat-capacity  data  below  20  K. 


19364.  Waksman,  D.,  Streed,  E.,  Dawson,  A.,  The  influence  of 
environmental  exposure  on  solar  collectors  and  their  materials, 

Proc.  American  Section/International  Solar  Energy  Society  1980 
Annual  Meeting,  Phoenix.  AZ,  June  2-6,  1980,  pp.  415-419 
(AS/ISES,  Inc.,  McDowell  Hall,  University  of  Delaware, 
Newark,  DE,  1980). 

Key  words:  absorber  materials;  absorptive  coatings;  acceler- 
ated aging;  cover  plates;  durability;  environmental  expo- 
sure; materials;  polymeric  materials;  solar  collectors. 

Efforts  in  the  development  of  reliability/durability  tests  for 
solar  collectors  and  their  materials  have  been  hampered  by  the 
lack  of  data  on  the  real  time  and  accelerated  degradation  of 
these  materials.  The  focus  of  this  paper  is  upon  research  related 
to  the  development  of  standards  for  evaluating  the  reliability 
and  durability  of  cover  plate  and  absorber  materials  used  in  flat 
plate  solar  collectors.  In  this  research,  several  different  types  of 
collectors,  cover  plates  and  absorbers  are  being  studied  in  labo- 
ratory and  field  tests.  Optical  property  measurements  are  being 
performed  in  conjunction  with  aging  tests  intended  to  induce 
degradation  in  the  materials.  The  aging  tests  include  accelerated 
laboratory  exposure  of  material  specimens  and  outdoor  exposure 
of  these  materials  in  simulated  solar  collectors.  Full-size  solar 
collectors  in  which  several  of  these  materials  are  used  are  being 
concurrently  subjected  to  outdoor  and  solar  simulator  exposure. 
Changes  in  thermal  performance  at  the  collector  level  are  being 
compared  with  changes  in  optical  properties  at  the  materials 
level.  The  results  obtained  in  the  first  year  of  this  study  are 
presented. 

19365.  Suenram,  R.  D.,  Lovas,  F.  J.,  Millimeter  wave  spectrum 
of  glycine,  /  Mol.  Spectrosc  72,  372-382  (1978). 

Key  words:  amino  acid;  centrifugal  distortion;  glycine;  mi- 
crowave spectrum;  rotational  constants;  structure. 

The  millimeter  wave  spectrum  of  glycine  (NH2CH2COOH), 
the  simplest  amino  acid,  is  reported.  The  observed  a-type  transi- 
tions have  been  fit  to  a  centrifugal  distortion  model  for  both  the 
ground  and  first  excited  vibrational  state.  Based  on  qualitative 
arguments,  a  lower  limit  of  ~3  Debye  has  been  determined  for 
the  fia  component  of  the  molecular  electric  dipole  moment.  The 
spectral  data  are  consistent  with  the  compact  conformation  as 
the  source  of  the  observed  spectrum.  This  conformer  involves  a 
hydrogen  bond  between  the  lone  pair  of  electrons  of  the  amino 
group  and  the  hydrogen  atom  of  the  hydroxyl  group. 

19366.  Streed,  E.,  Waksman,  D.,  Dawson,  A.,  Lunde,  A.,  Com- 
parison of  solar  simulator  and  outdoor  ASHRAE  Standard  93 
thermal  performance  tests,  Proc.  American  Section /International 
Solar  Energy  Society  1980  Annual  Meeting.  Phoenix,  AZ.  June 
2-6.  1980.  pp.  405-409  (AS/ISES,  Inc.,  McDowell  Hall,  Uni- 
versity of  Delaware,  Newark,  DE,  1980). 

Key  words:  ASHRAE  Standard  93;  collector  rating;  envi- 
ronmental influence;  outdoor  testing;  solar  collectors;  solar 
simulators;  thermal  testing. 

Standard  test  methods  for  determination  of  solar  collector 
thermal  performance  permit  the  use  of  solar  simulators.  A  com- 
parison of  efficiency  measurements  for  seven  collectors  of  vary- 
ing construction  and  materials  is  used  to  illustrate  the  high  bias 
in  results  when  using  two  types  of  solar  simulators  as  compared 
to  outdoor  measurements.  Spectral  distribution,  sky  temperature 
and  collector  tilt  angle  are  shown  to  be  parameters  that  must  be 
considered  in  addition  to  the  normal  environmental  test  condi- 
tions of  wind,  irradiance,  diffuse  fraction  and  ambient  tempera- 
ture when  camparing  indoor  and  outdoor  tests  results. 

19367.  Nahman,  N.  S.,  Andrews,  J.  R.,  Gans,  W.  L.,  Guillaume, 
M.  E.,  Lawton,  R.  A.,  Ondrejka,  A.  R.,  Young,  M.,  Applica- 
tions of  time-domain  methods  to  microwave  measurements, 

IEEE  Proc.  Microwaves,  Optics  and  Antennas  127,  Pt.  H,  No. 
2,  99-105  (Apr.  1980). 
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Key  words:  microwave  systems;  transmission-line  theory; 
signal  processing;  waves. 

Microwave  applications  of  a  computer-controlled  time- 
domain  measurement  system  are  presented.  Examples  of  actual 
measurements  are  given  showing  the  acquired  time-domain  wa- 
veforms and  their  corresponding  Fourier  transforms.  Measure- 
ment results  are  presented  for  (a)  impulse-generator  spectrum- 
amplitude  calibration,  (b)  transmission-line  impulse  response,  (c) 
picosecond-domain  photoconductor  response,  and  (d)  pulsed 
electromagnetic  fields. 

19368.  Maki,  A.  G.,  Olson,  W.  B.,  Sams,  R.  L.,  High-resolution 
infrared  spectrum  of  the  859-  and  1711-cm"'  bands  of  carbonyl 
sulfide  (OCS),  /  Mol.  Spectrosc.  81,  122-138  (1980). 

Key  words:  absorption;  calibration;  carbonyl  sulfide;  in- 
frared; laser  calibration;  molecular  spectra;  spectra;  spec- 
troscopy. 

The  vi  and  lv\  bands  of  OCS  have  been  measured  using 
grating  spectrometers  and  a  tunable  diode  laser  spectrometer. 
Preliminary  wavenumbers  for  OCS  absorption  lines  useful  for 
calibrating  tunable  laser  systems  are  given  for  the  wavenumber 
intervals  825  to  885  cm"^  and  1665  to  1737  cm"'.  Measurements 
and  an  analysis  are  given  for  the  bands  1010-OO<O,  11  "0-01  "0, 
20'0-00'0,  21>0-01'0,  and  30'0-10'0  of  the  '^O'^^^s  jsotopic 
species  and  for  the  20'0-00'0  band  of  the  ^Ki^K:^^  and 
"O'^^'^S  species.  Effective  band  constants  are  given  for  these 
bands. 

19369.  Mies,  F.  H.,  Perturbed  Rydberg  series:  Relationship  be- 
tween  quantum-defect   and   configuration-interaction  theory, 

Phys.  Rev.  A  20,  No.  5,  1773-1783  (Nov.  1979). 

Key  words:  atomic  spectroscopy;  Cd;  configuration  interac- 
tion theory;  perturbations;  quantum  defect  theory;  Rydberg 
states;  spectra. 

In  this  paper  the  theory  of  a  single  Rydberg  series  perturbed 
by  an  interloping  state  is  examined.  General  analytic  expressions 
are  presented  which  apply  both  to  the  bound-state  regions  and 
to  the  autoionizing  regions  above  the  Rydberg  ionization  limit. 
The  parameters  are  expressed  in  terms  of  configuration-interac- 
tion matrix  elements,  which  can  be  calculated  a  priori.  There  is 
no  restriction  to  weak-perturbation  theory,  and  the  wave  func- 
tion and  all  its  associated  properties,  such  as  transition  moments, 
can  be  extracted.  Explicit  calculations  are  presented  for  the 
Cd(5s  nd)'D2  series  perturbed  by  the  Cd(5/7^'£>2  valence  state, 
and  excellent  results  are  obtained. 

19370.  Lovas,  F.  J.,  Snyder,  L.  E.,  Johnson,  D.  R.,  Recommend- 
ed rest  frequencies  for  observed  interstellar  molecular  transi- 
tions, Astrophys.  J.  Suppl.  Ser.  41,  451-480  (Nov.  1979). 

Key  words:  astronomy;  hyperfine  structure;  interstellar 
molecules;  microwave  spectra;  rotational  transitions;  spec- 
troscopy. 

The  most  accurate  values  presently  available  for  the  rest 
frequencies  of  all  known  interstellar  molecular  transitions  are 
presented  and  recommended  for  reference  in  future  astronomi- 
cal observations  in  the  radio  and  microwave  regions.  The  rec- 
ommended values  have  been  carefully  selected  after  critical 
evaluation  of  the  spectroscopic  literature.  Probable  error  limits 
along  with  the  proper  molecular  and  quantum  mechanical  labels 
are  presented  for  each  observed  transition.  Representative  line 
antenna  temperatures  are  also  presented  for  a  typical  source  as  a 
convenience  to  users.  References  are  cited  to  both  the  astro- 
nomical and  the  laboratory  literature. 

19371.  King,  D.  S.,  Schenck,  P.  K.,  Stephenson,  J.  C,  Spectros- 
copy and  photophysics  of  the  CF2A  ^B\-X  ^Ai  system,  J.  Mol. 
Spectrosc.  78,  1-15  (1979). 


Key  words:  CF2;  difluorocarbene;  fluorescence  excitation 
spectroscopy;  Franck-Condon  factors;  laser  excited  fluores- 
cence; radiative  lifetime;  single  vibronic  level  spectroscopy. 

Laser  excited  single  vibronic  level  (SVL)  fluorescence  and 
SVL  fluorescence  excitation  spectra  of  the  low  pressure  vapor 
phase  CF2  A-X  transition  are  reported.  The  spectral  origin  is  at 
268.74  nm  (37  197  cm"');  extensive  progressions  in  the  bending 
mode  V2"  =  666  ±  5  cm"'  dominate  the  spectra;  weaker  combi- 
nation bands  involving  the  symmetric  stretch  vi"  =  1186  ±  15 
cm"'  are  observed.  Fluorescence  bands  appear  that  may  be 
assigned  as  originating  either  from  the  1'2"  or  the  2  "3'  vibronic 
levels,  giving  vi'  =  976  ±  24  cm"'  or  V3'  =  900  ±  20  cm"',  re- 
spectively. Measured  vibronic  band  intensities  (v'|v")^  are 
given  for  all  transitions  from  the  upper  states  2"  for  0  <  tti'  <  6. 
The  collision-free  A  (0,0,0)  state  radiative  lifetime  is  61  ±  3 
nsec.  This  same  lifetime  is  observed  even  for  vibronic  states 
containing  8000  cm"'  excess  vibrational  energy  (i.e.,  the 
n^'  =  16  level).  SVL  fluorescence  spectra  and  radiative  hfetimes 
were  used  to  calculate  the  transition  dipole  moment  Re  =  1.22 
D  for  this  system,  and  a  low  resolution  absorption  cross  section 
cr(2o";  300  K)  =  6.7  x  10" '»  cm^  for  the  T-X  origin  at  band 
maximum  (268.74  nm). 

19372.  Dunlap,  B.  J.,  Gadzuk,  J.  W.,  Surface  plasmon  relaxation 
energies  for  CO  adsorbed  on  jellium.  Surf.  Sci.  94,  89-104 
(1980). 

Key  words:  chemisorption;  dielectric  response  theory;  pho- 
toemission;  relaxation  energy;  surface  spectroscopy. 

Substrate  induced  screening  or  extra-atomic  relaxation  ener- 
gies are  calculated  for  molecular  orbital  (MO)  hole  states  of  CO 
adsorbed  on  jellium  surfaces,  within  a  previously  elucidated 
linear  response  model.  For  realistic  adsorbate-substrate  spacings, 
screening  energies  of  ~2  eV  and  differential  shifts  amongst  the 
MO's  of  ~  a  few  tenths  eV  are  obtained.  The  classical  expres- 
sion for  the  screening  energy  E  =  eV4(5  +  k"')  gives  a  reason- 
able estimate  when  s  is  taken  as  the  distance  between  the  image 
plane  and  the  MO  charge  centroid  and  «" '  is  the  Fermi-Thomas 
screening  length. 

19373.  Bowman,  C.  D.,  Efficient  neutron  production  using  low- 
energy  electron  beams,  Nucl.  Sci.  Eng.  75,  12-15  (1980). 

Key  words:  bremsstrahlung;  electron  beams;  linear  accel- 
erator; neutron  physics;  neutron  radiography;  neutrons. 

A  comparison  of  (y.n)  and  atomic  cross  sections  shows  that 
neutron  production  with  an  electron  beam  can  be  as  energy 
efficient  with  10-MeV  electrons  as  with  the  conventionally  used 
30-  to  100-MeV  electrons.  Neutron  production  from  tungsten 
using  100-MeV  electrons  is  compared  with  a  thin  tungsten  con- 
verter followed  by  a  deuterium-containing  target  using  electrons 
near  10  MeV. 

19374.  Cardman,  L.  S.,  Lightbody,  J.  W.,  Jr.,  Penner,  S.,  Fivo- 
zinsky,  S.  P.,  Maruyama,  X.  K.,  Trower,  W.  P.,  Williamson, 
S.  E.,  The  charge  distribution  of  '^,  Phys.  Lett.  91B,  No.  2, 
203-206  (Apr.  7,  1980). 

Key  words:  carbon;  combined  analysis;  electron  scattering; 
high  accuracy;  low  and  high  momentum  transfer;  rms 
radius. 

We  report  the  results  of  a  precision  absolute  elastic  electron 
scattering  experiment  on  carbon  from  which  we  determine  the 
shape  of  the  ground-state  charge  distribution  and  the  rms  charge 
radius  to  an  accuracy  significantly  better  than  heretofore 
achieved. 

19375.  Fanney,  A.  H.,  Liu,  S.  T.,  Test  results  on  hot  water 
systems  show  effects  of  system  design,  (Proc.  Symp.  on  Solar 
Hot  Water  Systems,  Los  Angeles,  CA,  Feb.  3-7,  1980),  Solar 
Eng.,  pp.  25-29  (May  1980). 
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Key  words:  computer;  energy;  heat  transfer;  hot  water; 
measurement;  modehng;  solar;  testing. 

Currently  three  computer  programs,  TRNSYS,  f-CHART, 
and  SOLCOST,  are  being  extensively  used  for  the  design  and 
evaluation  of  solar  space  heating  and  domestic  hot  water  sys- 
tems. Although  widely  used,  the  accuracy  of  their  predictions 
needs  to  be  verified  with  experimental  data.  In  order  to  provide 
data  required  for  the  validation  of  these  computer  programs  for 
solar  domestic  hot  water  systems,  the  staff  of  the  National 
Bureau  of  Standards  fabricated  and  instrumented  six  typical 
systems  at  its  Gaithersburg,  Maryland  site.  The  systems  have 
been  operating  since  June,  1978.  This  paper  describes  the  testing 
done,  the  experimental  results,  and  compares  the  experimental 
results  with  the  computer  predictions  for  the  first  twelve 
months  of  operation. 

19376.  Bur,  A.  J.,  Porous  polymer  tape  screening  program,  EL- 

1259,  47  pages  (Electric  Power  Research  Institute,  3412  Hill- 
view  Avenue,  Palo  Alto,  CA,  1979). 

Key  words:  buoyant  force;  dielectric  insulation;  dielectric 
oil;  impregnation;  porosity;  porous  polymers. 

A  screening  program  has  been  developed  for  porous  polymer 
tapes  which  are  considered  to  be  candidates  for  a  tape-oil  insula- 
tion system  in  a  high-voltage  transmission  cable.  The  program 
consists  of  21  tests  for  measuring  mechanical,  electrical  and 
physical  properties.  Descriptions  of  most  of  these  tests  have 
been  published  in  ASTM  test  schedules  or  in  other  literature 
sources.  Two  of  the  tests  had  to  be  developed  in  our  laborato- 
ries. They  are  the  degree-of-void-filling  test  and  the  solubility 
test. 

For  the  degree-of-void-filling  test,  a  buoyancy  measurement  is 
utilized  to  calculate  the  void  volume  which  is  not  filled  by  the 
permeating  oil.  Two  buoyancy  measurements  are  made:  first, 
the  specimen  is  immersed  in  a  calibration  fluid  which  is  assumed 
to  permeate  all  voids  in  the  specimen.  A  true  specimen  density 
is  calculated  and  then  compared  to  an  apparent  density  which  is 
obtained  from  the  specimen  immersed  in  oil.  The  difference  in 
the  two  densities  is  proportional  to  the  reciprocal  of  the  unfilled 
void  volume. 

Four  materials  and  two  oils  have  been  used  for  these  experi- 
ments. The  materials  are  a  polypropylene  synthetic  paper 
(PPSP),  a  porous  polypropylene  (PP),  a  polyethylene  synthetic 
paper  (PE)  and  a  paper-polypropylene-paper  laminate  (PPP). 
The  oils  are  an  alkyl  benzene  oil  and  a  polybutene  oil.  The 
results  show  a  range  of  void  filling  from  very  little  for  PPSP  to 
complete  filling  for  PP. 

19377.  Waksman,  D.,  Dikkers,  R.  D.,  Solar  heating  standards 
activities  in  the  Unites  States,  Proc.  Technical  Meeting  on  Solar 
Energy  Codes  of  Practice  and  Test  Procedures,  London,  Eng- 
land. Apr  25,  1980,  pp.  89-98  (UK-ISES,  19  Albemarle  St., 
London,  England,  1980). 

Key  words:  codes;  performance  criteria;  solar  heating 
system;  standards. 

With  the  impending  widespread  use  of  solar  technology, 
standards  are  urgently  needed  to  ensure  acceptable  levels  of 
technical  performance.  Such  standards  need  to  address  not  only 
thermal  performance  but  also  health,  safety  and  reliability/dura- 
bility. These  standards  will  also  be  used  as  the  basis  for  model 
state  and  local  building  code  provisions  as  well  as  for  Federal 
specifications.  In  addition,  they  are  needed  for  purposes  of  con- 
sumer acceptance,  mortgage  insurance,  tax  credit  or  incentive 
programs,  and  industry  commercialization.  Mechanisms  for  the 
implementation  of  these  standards,  e.g.  laboratory  accreditation 
and  certification  procedures,  are  also  needed. 

This  paper  provides  an  overview  of  efforts  that  are  currently 
underway  in  the  United  States  to  develop  and  implement  stand- 
ards for  solar  heating  applications.  A  summary  of  standards 


development  and  building  regulatory  systems  used  in  the  United 
States  is  also  provided. 

19378.  Zwier,  T.  S.,  Bierbaum,  V.  M.,  Ellison,  G.  B.,  Leone,  S. 
R.,  Vibrational  product  state  distributions  of  ion-molecule  reac- 
tions by  infrared  chemiluminescence:  CI"  -t-  HBr, 
HI^HCKv)  +  Br-,  1",  J.  Chem.  Phys.  72,  No.  10,  5426-5436 
(May  15,  1980). 

Key  words:  associative  detachment;  flowing  afterglow;  in- 
frared chemiluminescence;  ion  molecule  reactions;  vibra- 
tional excitation. 

The  initial  vibrational  product  state  distribution  is  obtained 
for  the  thermal  associative  detachment  reaction, 
CI"  +  H —>■  HCl(v=  0,1,2)  +  e,  utilizing  infrared  chemilumines- 
cence in  a  flowing  afterglow.  The  ratio  of  HCl(v  =  2)  to 
HCl(v=l)  population  formed  in  the  reaction  is  Ni,=2/ 
Ni.=i  =  0.60  ±  0.03.  Comparison  of  the  total  emission  intensity 
to  that  from  a  reaction  of  similar  exothermicity  suggests  that 
HCl(v=0)  formation  may  be  small. 

19379.  Olver,  F.  W.  J.,  Asymptotic  approximations  and  error 
bounds,  S/^M /?ev.  22,  No.  2,  188-203  (Apr.  1980). 

Key  words:  Bessel  functions;  generalized  asymptotic  expan- 
sions; irregular  singularities;  Liouville-Green  approximation; 
multiple  asymptotic  expansions;  Stokes  Phenomenon; 
WKBJ  approximation. 

The  purpose  of  this  paper  is  to  demonstrate  that  well-con- 
structed error  bounds  for  asymptotic  approximations  can  pro- 
vide useful  analytical  insight  into  the  nature  and  reliability  of 
the  approximations,  enable  somewhat  unsatisfactory  concepts 
such  as  multiple  asymptotic  expansions  and  generalized  asymp- 
totic expansions  to  be  avoided,  and  lead  to  significant  extensions 
of  asymptotic  results. 

Also  included  are  numerical  values  of  error  terms  in  the 
asymptotic  expansion  of  Macdonald's  modified  Bessel  function 
Kviz),  and  some  new  results  pertaining  to  the  Stokes  phenom- 
enon for  this  expansion. 

19380.  Clenshaw,  C.  W.,  Olver,  F.  W.  J.,  An  unrestricted  algo- 
rithm for  the  exponential  function,  SIAM  J.  Numer  Anal.  17, 
No.  2,  310-331  (Apr.  1980). 

Key  words:  error  analysis;  exponential  function;  multipreci- 
sion  calculations;  relative  precision;  unrestricted  arguments; 
unrestricted  ranges. 

An  algorithm  is  presented  for  the  computation  of  the  expo- 
nential function  of  real  argument.  There  are  no  restrictions  on 
the  range  of  the  argument  or  on  the  precision  that  may  be 
demanded  in  the  results. 

19381.  Haber,  S.,  An  elementary  inequality,  Internat.  J.  Math.  & 
Math.  Sci.  2,  No.  3,  531-535  (1979). 

Key  words:  arithmetic-geometric  mean  inequality;  com- 
pound interest;  inequalities;  rearrangements  inequality. 

A  number  of  closely  related  inequalities  are  presented  and 

proven.  The  basic  inequality  is  [(a"  +  a"-'b  +  a"-%^  H  h  b")/ 

(n  -h  1)]  >  [(a  +  b)/(2)]",  for  a,  b,  n  >  0,  n  an  integer.  A  typical 
related  inequality  is  (1  -|- a)"  >  1  +  ab(l  +  a/2)'^ '  for  a, 
b  >  0  —  with  the  inequality  reversed  when  1  <  b  <  2. 

19382.  Bardsley,  J.  N.,  Norcross,  D.  W.,  Oscillator  strengths  for 
thallium  calculated  using  a  semiempirical  relativistic  one-elec- 
tron central-fleld  model  potential,  Quant.  Spectrosc.  Radiat. 
Transfer  23,  575-583  (1980). 

Key  words:  lifetimes;  model  potentials;  oscillator  strengths; 
relativistic  atomic  structure;  thallium. 

The  results  of  calculations  for  oscillator  strengths,  radiative 
transition  probabilities  and  excited  state  lifetimes  are  presented 
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and  compared  with  those  of  other  calculations  and  meas- 
urements. The  agreement  with  measured  oscillator  strengths  is 
generally  quite  good.  The  importance  of  core  polarization  ef- 
fects for  the  diffuse  series  is  demonstrated.  The  significance  of 
the  results  for  measurements  of  parity-nonconserving  effects  due 
to  weak  neutral  currents  is  discussed. 

19383.  Behrens,  J.  W.,  Johnson,  R.  G.,  Bowman,  C.  D.,  Pinhole 
camera  imaging  of  neutrons  using  a  position-sensitive  propor- 
tional counter.  Trans.  Am.  Nucl.  Soc.  34,  663-664  (1980). 

Key  words:  eV  neutron  energy;  neutron  imaging  tech- 
niques; pinhole  camera;  position-sensitive  proportional 
counter. 

We  describe  in  this  paper  progress  at  NBS  in  imaging  eV 
neutrons  produced  by  a  spatially  extended  source  using  a  posi- 
tion-sensitive proportional  counter  in  a  pinhole  camera  configu- 
ration. This  work  is  being  conducted  (1)  for  a  better  understand- 
ing of  the  eV  neutron  source  characterization  from  the  neutron- 
producing  target  at  the  NBS  linac,  (2)  for  the  development  of 
resonance  neutron  radiography,  and  (3)  for  possible  use  in  imag- 
ing high  energy  neutron  sources. 

19384.  Wheeler,  J.  C,  Mazurek,  T.  J.,  Sivaramakrishnan,  A., 
Supernovae  in  molecular  clouds,  Astrophys.  J.  237,  No.  3,  Pt.  1, 
781-792  (May  1,  1980). 

Key  words:  dust  grains;  molecular  clouds;  star  formation; 
supernovae;  supernova  remnants;  x  rays. 

The  evolution  of  a  supernova  buried  in  a  molecular  cloud  is 
studied  analytically  and  compared  with  preliminary  numerical 
dynamical  results.  Such  a  supernova  can  disrupt  a  cloud  of  mass 
M  <  IC  Mq  but  will  be  assimilated  by  larger  clouds.  The  rate  of 
evolution  of  a  buried  supernova  is  considerably  enhanced  by  the 
large  ambient  density  n  >  10^  cm"^  For  constant  density  «  >  10^ 
cm"^  and  ejected  mass  —10  the  system  cannot  relax  into  a 
true  self-similar  adiabatic  solution  because  the  radiative  losses 
are  already  appreciable  by  the  time  a  mass  exceeding  that  of  the 
supernova  ejecta  is  swept  up.  With  a  density  gradient  the  shock 
is  accelerated  while  the  emissivity  decreases.  This  serves  to 
prolong  the  adiabatic  phase  which  may  last  until  the  remnant 
reaches  the  edge  of  the  cloud.  For  a  constant  density  n  =  XO" 
cm"^  the  luminosity  rises  during  the  adiabatic  phase  to  a  peak 
greater  than  10*  Lq  lasting  ~  100  years.  It  plummets  rapidly 
thereafter  in  the  radiative  phase  but  may  still  be  —lO"*  after 
several  thousand  years  when  the  radius  is  ~  1  pc.  The  spectrum 
will  be  characterized  by  a  self-absorbed  radio  free-free  tail  and  a 
large  peak  in  the  IR  due  to  absorption  and  reradiation  by  dust 
grains  of  optical,  UV,  and  soft  x-ray  photons.  This  peak  is 
determined  basically  by  flux  balance  and  thus  will  qualitatively 
resemble  the  IR  spectrum  of  a  buried  O  star  of  the  same  lumi- 
nosity. There  will  also  be  a  characteristic  x-ray  signature  in  the 
free-free  emission  with  conspicuous  absorption  edges  in  the 
range  1/2-1  keV: 

19385.  Tersoff,  J.,  Falicov,  L.  M.,  Penn,  D.  R.,  Core-level  satel- 
lite structure  in  photoemission  spectra  of  transition  metals. 

Solid  State  Commun.  32,  1045-1047  (1979). 

Key  words:  core  level;  photoemission;  transition  metal. 

A  theory  of  the  satellite  structure  of  the  core-level  photoemis- 
sion spectrum  of  transition  metals  is  presented.  It  is  applied  to 
the  2p3/2  level  of  metallic  nickel.  The  calculation  is  carried  out 
for  both  the  paramagnetic  and  ferromagnetic  states  and  is  based 
on  two  scattering  parameters,  one  intraband  and  one  interband. 
Agreement  with  experiment  is  very  good. 

19386.  Takagi,  S.,  Mathew,  M.,  Brown,  W.  E.,  Phosphate  ion 
with  three  'symmetric'  hydrogen  bonds:  The  structure  of 
Ca2(NH4)H7(P04)4-2H20,  Acta  Cryst.  B36,  766-771  (1980). 


Key  words:  calcium  ammonium  phosphate;  calcium  phos- 
phate; crystal  structure;  sheet  type  structure;  symmetric  hy- 
drogen bonds. 

Ca2(NH4)H7(P04)4-2H20  crystallizes  in  the  triclinic  space 
group  P\  with  a  =  5.693(2),  b  =  12.299(4),  c  =  6.297(2)  A, 
a  =  103.98(2),  /3  =  1 15.10(2),  y  =  84.22(2)°  [K(MoKai)  = 
.70932  A]  at  room  temperature  with  Z=  1.  The  structure  was 
refined  by  the  method  of  least  squares  to  R(F)  =  0.048; 
R^.(F)  =  0.050  for  904  reflections  with  Fo  >  2cr{Fo).  The  struc- 
ture contains  [CaH2P04]"^  chains  held  together  by  Ca...O  bonds 
to  form  corrugated  Ca  — P(2)04  sheets  analogous  to  those  found 
in  Ca(H2P04)2-H20  and  several  other  calcium  phosphates.  Be- 
tween these  sheets  are  [H3(P04)2]^~  ions,  water  molecules  and 
[NH4]*  ions.  Three  of  the  O  atoms  of  the  P(l)04  group  between 
the  corrugated  sheets  are  hydrogen  bonded  across  three  crystal- 
lographic  centers  of  symmetry  [0(1  l)...H...O(l  1); 
0(13)...H...O(13);  0(14)...H...O(14)]  forming  an  infinite 
[H3(P04)2]n'~  sheet  structure.  The  water  molecule  is  bonded  to 
a  [CaH2P04]'^  sheet  and  to  a  [H3(P04)2]«  ^"  sheet  by  multiple 
hydrogen  bonds.  The  [NH4]'^  ion  is  disordered  across  a  center 
of  symmetry.  The  Ca  atom  is  coordinated  to  eight  O  atoms  with 
Ca...O  distances  in  the  range  2.319  to  2.687  A. 

19387.  Phelps,  A.  V.,  The  determination  of  electron  collision 
cross  sections  from  swarm  data,  Proc.  Int.  Seminar  on  the 
Swarm  Experiments  in  Atomic  Collision  Research,  Tikky  Univ., 
Tokyo,  Japan,  Sept.  6-7,  1979,  pp.  23-32  (Department  of  Phys- 
ics, Rikkyo  University,  Tokyo,  Japan,  1980). 

Key  words:  cross  sections;  electrons;  nitrogen;  oxygen;  rare 
gases;  rate  coefficients;  transport. 

Electron  collision  cross  sections  have  been  determined  from 
swarm  data,  such  as  mobility  and  diffusion  coefficients,  since  the 
early  studies  of  Townsend  and  co-workers.  Work  through  the 
1940's  provided  a)  still  useful  measurements  of  electron  trans- 
port coefficients  and  approximate  momentum  transfer  cross  sec- 
tions in  a  wide  variety  of  gases;  b)  the  recognition  of  the  unique 
ability  of  swarm  measurements  to  provide  cross  sections  for 
very  low  energy  processes  such  as  rotational  excitation;  and  c) 
rigorously  formulated,  lowest  order  solutions  to  the  Boltzmann 
equation  for  electrons  in  gases  in  a  uniform  electric  field.  The 
application  of  high  speed  computers  and  the  development  of 
techniques  for  precision  measurement  of  electron  transport  coef- 
ficients in  the  1960's  made  possible  the  serious  determination  of 
electron  collision  cross  sections  from  swarm  data.  With  the 
recognition  of  the  usefulness  and  accuracy  of  this  approach  has 
come  more  precise  formulations  of  the  relationship  between  the 
experiments  and  the  Boltzmann  equation  used  to  calculate  the 
measured  quantities  from  electron  collision  cross  sections.  The 
determination  of  cross  sections  at  energies  for  which  inelastic 
collisions  are  important  requires  that  the  analysis  include  com- 
parisons with  rate  coefficients  for  electron  attachment,  ioniza- 
tion and  excitation.  Swarm  experiment  data  have  been  used  for 
the  determination  of  electron  collision  cross  sections  for  rare 
gases,  some  metal  vapors  and  several  molecular  gases.  We 
review  the  methods  of  data  analysis  and  summarize  results  ob- 
tained for  atomic  and  molecular  gases. 

19388.  Leuchs,  G.,  Smith,  S.  J.,  Khawaja,  E.,  Quantum  beats 
observed  in  photoionization.  Opt.  Commun.  31,  No.  3,  313-316 
(Dec.  1979). 

Key  words:  angular  distribution;  atomic;  hyperfine  struc- 
ture; multiphoton;  photoionization  quantum  beats;  sodium. 

Quantum  beats  of  the  hyperfine  levels  of  the  3^3/2  state  of 
sodium  have  been  observed  in  photoionization.  The  atoms  are 
ionized  stepwise  with  two  pulsed  lasers.  The  photoelectron  an- 
gular distribution,  measured  as  a  function  of  the  delay  between 
the  two  laser  pulses,  exhibits  a  periodic  variation  due  to  the 
quantum  beat  effect.  The  hyperfine  splitting  of  the  intermediate 
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state  estimated  from  these  measurements  is  in  good  agreement 
with  hterature  values. 

19389.  Kayser,  R.  F.,  Jr.,  Logarithmic  terms  in  the  softness 
expansion  of  dilute  gas  transport  properties,  /  Chem.  Phys.  72, 
No.  10,  5458-5468  (May  15,  1980). 

Key  words:  dilute  gas  transport  properties;  inverse  power 
potential;  logarithmic  terms;  perturbation  theory;  softness 
expansion. 

We  consider  the  dilute  gas  coefficients  of  viscosity  and  ther- 
mal conductivity  for  the  inverse  power  potential, 
<j)(x,r)  =  ^{<T/r)'~\  and  prove  that  as  jc^  +  0  they  have  the 
form  do  +  flix  +  a2X  '^nx  -|-  OsJ:^  +  a^x  ^n^  -f  0(x  ^xvc).  We  de- 
termine the  coefficients  00  —  04  in  closed  form  and  the  analysis 
may  be  easily  adapted  to  other  properties  such  as  the  self- 
diffusion  coefficient.  We  also  show  that  the  logarithmic  terms 
are  due  to  binary  collisions  for  which  the  distance  of  closest 
approach  of  the  particles  is  greater  than  the  diameter  cr  and 
discuss  the  implications  of  this  for  developing  a  general  pertur- 
bation theory  for  transport  properties. 

19390.  Hamilton,  J.  C,  Swanson,  N.,  Waclawski,  B.  J.,  Celotta, 
R.  J.,  Bond  directions  in  adsorbed  molecules  determined  using 
high  resolution  electron  energy  loss  spectroscopy  (EELS): 
Acetylene  and  ethylene  on  tungsten  (100),  Proc.  Physical  Elec- 
tronics Conf.,  Ithaca.  NY.  June  16-18.  1980.  p.  E7  (Cornell 
Materials  Science  Center,  Cornell  University,  Ithaca,  NY, 
1980). 

Key  words:  acetylene;  chemisorption;  electron  energy  loss 
spectroscopy;  ethylene;  physisorption;  surface;  tungsten. 

We  have  used  high  resolution  electron  energy  loss  spectros- 
copy in  both  specular  and  non-specular  directions  to  identify  the 
vibrational  modes  of  acetylene  and  ethylene  on  the  tungsten 
(100)  surface.  At  low  coverages  several  of  the  vibrational  modes 
were  detectable  only  in  the  non-specular  direction.  Analysis  of 
relative  intensities  of  the  specular  and  non-specular  losses  allows 
determination  of  the  orientation  of  molecular  dipole  moments 
and  thus  of  bond  directions  in  the  adsorbed  species.  For  both 
acetylene  and  ethylene  initial  adsorption  was  found  to  be  disso- 
ciative. 

19391.  Eisenhauer,  C,  Scaling  parameter  for  backscattering  of 
electrons  at  perpendicular  incidence,  Trans  Am.  Nucl.  Soc.  34, 
654-656  (June  1980). 

Key  words:  albedo;  backscatter;  electrons;  range;  reflection; 
scaling  parameter;  transport  mean  free  path. 

A  scaling  parameter  yro  is  suggested  for  understanding  backs- 
catter of  electrons  from  material.  This  parameter  is  the  product 
of  ro  the  continuous-slowing-down  range  and  y,  the  reciprocal 
of  the  transport  mean  ffee  path.  Experimental  data  for  backscat- 
tering of  electrons  of  varying  energies  perpendicularly  incident 
on  various  materials  are  plotted  as  a  function  of  yro.  The  results 
cluster  along  a  single  curve  for  backscatter  coefficients  ranging 
from  0.003  to  0.5,  for  electron  source  energies  between  30  keV 
and  20  MeV,  and  for  materials  with  atomic  numbers  between  6 
and  82. 

19392.  Berger,  P.  W.,  Managing  revolutions — Coping  with  evolv- 
ing information  technologies,  Proc.  71st  Annual  Conf.  of  the 
Special  Libraries  Association.  Washington.  DC.  June  10.  1980. 
26  pages  (Special  Libraries  Association,  235  Park  Avenue 
South,  New  York,  NY,  1980). 

Key  words:  bibliographic  utilities;  information  revolution; 
information  technology;  library  automation;  library  net- 
works; reprography;  special  libraries;  telecommunications. 

An  overview  of  the  impacts — past,  present  and  future — of  the 
newer  information  technologies  on  special  libraries. 


19393.  Jacox,  M.  E.,  The  reaction  of  F  atoms  with  CO  in  an 
argon  matrix.  Vibrational  and  electronic  spectra  of  FCO,  J. 

Mat.  Spectrosc.  80,  257-271  (1980). 

Key  words:  CO;  discharge  sampling;  F-atom  reactions; 
FCO;  F2CO;  infrared  spectrum;  matrix  isolation;  NF3; 
normal  coordinate  analysis;  photodissociation;  ultraviolet 
spectrum. 

Upon  codeposition  at  14  K  of  an  Ar:CO  sample  with  an 
Ar:NF3  sample  that  had  been  passed  through  a  low-power  mi- 
crowave discharge  in  an  AI2O3  tube,  very  prominent  infrared 
absorptions  of  FCO  and  F2CO  were  observed.  Overtone  bands 
of  FCO  were  identified  at  2032  and  3690  cm^ and  their  assign- 
ment was  confirmed  by  both  carbon- 13  and  oxygen- 18  isotopic 
substitution.  Further  data  were  also  obtained  on  the  vibrational 
fundamentals  of  isotopically  substituted  F2CO.  A  six-constant 
valence  force  potential  has  been  derived  for  FCO  using  a  least- 
squares  force  constant  adjustment  to  the  isotopic  data  and  as- 
suming a  recently  calculated  structure.  The  photodissociation  of 
FCO  into  F  +  CO  was  observed  with  a  threshold  near  2800  A. 
The  assignment  of  two  overlapping  electronic  transitions  of 
FCO  between  3400  and  2300  A  is  discussed. 

19394.  Eckerle,  K.  L.,  Hsia,  J.  J.,  Weidner,  V.  R.,  Venable,  W. 
H.,  Jr.,  NBS  reference  retroreflectometer,  AppL  Opt.  19,  No.  8, 
1253-1259  (Apr.  15,  1980). 

Key  words:  coefficient  of  luminous  intensity;  coefficient  of 
retroreflection;  projector;  receiver;  retroreflectometer;  re- 
troreflector;  sample  carrier. 

A  long-range  retroreflectance  instrument  has  been  built  in  the 
photometric  range  of  the  Radiometric  Physics  Division  of  the 
NBS.  It  is  designed  to  measure  photometric  properties  of  retror- 
eflectors  for  different  geometries.  It  satisfies  many  needs  of  the 
measurement  community,  and  it  is  planned  to  use  this  instru- 
ment as  the  basis  for  a  Measurement  Assurance  Program  (MAP) 
and  for  Standard  Reference  Materials  (SRM).  This  paper  de- 
scribes the  design  and  testing  of  the  instrument.  Some  estimated 
uncertainties  for  typical  samples  are  given. 

19395.  Franklin,  A.  D.,  Epp,  J.,  Preparation  of  Pt-Fe  alloy  foils 
by  electrodeposition  of  Fe,  /  Electrochem.  Soc.  126,  No.  12,  p. 
2162  (1979). 

Key  words:  alloys;  electrodeposition;  electro  preparation; 
foils;  iron  platinum. 

A  technique  is  described  in  which  Pt-rich  Fe-Pt  foils  are 
prepared  by  electrodeposition  of  Fe  onto  Pt  foils  from  a  50:50 
molar  mixture  of  KChFeCls  at  500  °C  under  reducing  condi- 
tions. Subsequent  annealing  at  1600  °C  in  a  5:95  H2:He  atmos- 
phere produced  well-annealed  homogeneous  alloy  foils  of  con- 
trolled composition.  X-ray  diffraction  of  annealed  specimens 
containing  up  to  10  atom  percent  Fe  revealed  disordered  fee 
structures  for  which  the  lattice  parameter  accurately  obeyed 
Vegard's  law  and  agreed  with  literature  data. 

19396.  Paffenbarger,  G.  C,  Important  accomplishments  in  den- 
tistry, 1930-1980:  A  personal  appraisal,  NY  J.  Dent.  50,  No.  5, 
190-191  (May  1980). 

Key  words:  dental  accomplishments;  dental  diseases;  dental 
history;  dental  treatment;  prevention  of  dental  diseases. 

The  effect  of  fluoride  in  the  reduction  of  dental  caries  was  the 
single  most  important  accomplishment  in  dental  health  service 
in  the  period  between  1930-1980.  Caries  was  found  to  be  caused 
by  microorganisms  and  is  a  transmissible  disease.  The  reduction 
in  irradiation  of  patients  in  diagnostic  procedures,  the  curtail- 
ment of  periodontal  disease  by  oral  hygiene,  the  reduction  of 
sugar  in  the  diet,  the  use  of  new  drugs,  the  improvement  in 
anesthetics  and  in  dental  materials  such  as  the  invention  of  new 
cements,  elastic  impression  materials,  the  turbine  contraangle 
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handpiece,  the  composite  restorative  materials,  and  enamel  etch- 
ing techniques  all  contributed  to  the  improvement  of  dental 
health  service. 

19397.  Peterson,  R.  L.,  Space  applications  of  superconductivity: 
Instrumentation  for  gravitational  and  related  studies,  Cryogenics 
20,  No.  6,  299-306  (June  1980). 

Key  words:  accelerometers;  gravimeters;  gravitation;  gyro- 
scope; levitation;  navigation. 

This  is  the  sixth  of  a  seven  part  series  on  the  potential  appli- 
cations of  superconductivity  in  space.  Superconductivity  already 
appears  to  have  a  role  in  measurements  related  to  gravitational 
effects  (superconducting  gryoscope,  accelerometers,  and  levita- 
tion), and  offers  many  potential  advantages  in  other,  related, 
studies  of  relevance  to  the  space  programme.  Superconducting 
devices  of  promise  include  magnetometers,  cavity  oscillators, 
gravimeters,  and  bearings.  In  addition  to  fundamental  studies 
involving  many  types  of  tests  of  gravitational  theories,  deep 
space  navigation  and  elucidation  of  the  properties  of  planetary 
interiors  are  areas  for  potential  applications. 

19398.  Parks,  E.  J.,  Brinckman,  F.  E.,  Blair,  W.  R.,  Application 
of  a  graphite  furnace  atomic  absorption  detector  automatically 
coupled  to  a  high-performance  liquid  chromatograph  for  specia- 
tion  of  metal-containing  macromolecules,  /  Chromatogr.  185, 
563-572  (1979). 

Key  words:  fractionation;  graphite  furnace  atomic  absorp- 
tion; high  pressure  liquid  chromatography;  organometallic 
polymers;  organotin  silicate;  refractive  index;  reverse 
bonded  phase  chromatography;  silicon  analysis;  size  exclu- 
sion chromatography;  tin  analysis. 

High-pressure  liquid  chromatography  (HPLC)  coupled  with 
graphite  furnace  atomic  absorption  (GFAA)  is  capable  of  sensi- 
tive, nearly  non-destructive,  element-specific  separation  and  de- 
tection of  a  wide  range  of  molecular  species  containing  metals 
or  metalloids.  Applications  of  HPLC-GFAA  techniques  are  dis- 
cussed, including  size  exclusion  chromatography  for  the  analysis 
of  experimental  organometallic  polymers  containing  chemically 
bonded  biocidal  organotin  moieties,  and  reversed  bonded  phase 
chromatography  for  analysis  of  novel  organotin  silicates.  In 
conjunction  with  variably  sensitive  optical  refractive  index/ultra 
violet  absorption  detection,  GFAA  demonstrates  separation  of 
the  polymers  into  at  least  two  tin-containing  fractions  of  widely 
different  molecular  weight  (MW).  The  relative  proportions  of 
high-  and  low-MW  fractions  have  important  implications  with 
respect  to  performance  specifications  for  these  and  similar  con- 
trolled release  materials.  Tin-specific  and  silicon-specific  analysis 
of  an  organotin  silicate  demonstrates  coelution  of  species  con- 
taining each  element.  Future  off/on-line  ^^i  and  "^n  Fourier 
transform  nuclear  magnetic  resonance  spectroscopy  will  demon- 
strate whether  each  element  is  bonded  to  the  same  molecular 
species. 

19399.  Nesbitt,  D.  J.,  Leone,  S.  R.,  Laser-induced  gas  phase 
chain  chemistry,  Proc.  Electro-Optics/ Laser  79  Conf.,  Anaheim, 
CA,  Oct.  23-25,  1979,  pp.  218-289  (Industrial  and  Scientific 
Conference  Management,  Inc.,  Chicago,  IL,  1979). 

Key  words:  chain  reaction;  laser;  laser  chemistry;  radical. 

A  detailed  kinetic  and  experimental  analysis  is  presented  for 
chemical  chain  reaction  processes  initiated  by  well-controlled, 
low  power  laser  pulses.  Realtime  evolution  of  the  chain  reaction 
is  followed  by  direct  detection  of  infrared  chemiluminescence 
from  vibrationally  excited  HCl  product  molecules  produced  by 
one  of  the  propagation  reactions  in  the  chain.  By  appropriate 
choice  of  conditions,  the  chain  reactions  may  be  analyzed  sepa- 
rately for  pseudo  first-order,  radical-reagent  processes  as  well  as 
for  second-order,  radical-radical  events.  The  pulsed  laser  initi- 
ation technique  is  applied  to  the  CI2/H2S  system;  detailed  rate 
constant  data  are  obtained  for  the  fundamental  chain  propaga- 


tion steps,  and  appropriate  chain  termination  steps  are  assigned 
from  the  observations.  The  result  is  a  powerful,  new,  and  gener- 
al technique  for  the  quantitative  study  of  chemical  chain  reac- 
tions and  related  combustion  processes. 

19400.  Paretzke,  H.  G.,  Berger,  M.  J.,  Stopping  power  and 
energy  degradation  for  electrons  in  water  vapor,  Proc.  Sixth 
Symp.  on  Microdosimetry,  Brussels,  Belgium,  May  22-26,  1978, 
pp.  749-758  (Harwood  Academic  Publishers,  Ltd.,  London, 
England,  1978). 

Key  words:  electrons;  energy  degradation  spectra;  fano 
factor;  ionization  yields;  stopping  power;  W-values. 

This  paper  is  concerned  with  electron  energy  loss  and  degra- 
dation phenomena  in  water  vapor  at  energies  below  a  few  keV 
where  the  Bethe  theory  is  no  longer  applicable.  There  is  practi- 
cally no  experimental  information  on  low-energy  stopping 
power  and  on  degradation  spectra  in  gases,  so  that  these  quanti- 
ties must  be  obtained  by  calculation.  The  required  cross  sections 
for  the  ionization  and  excitation  of  water  molecules  are  not  well 
known,  and  various  assumptions  and  extrapolations  have  to  be 
made  in  order  to  obtain  input  data  which  include  all  the  impor- 
tant processes  and  all  energies  of  interest.  Three  such  data  sets 
for  water  vapor  are  available  which  are  based  on  somewhat 
different  assumptions  and  approximations.  One  set  has  been  pub- 
lished by  Olivero,  Stagat  and  Green  and  the  other  two  sets  are 
from  more  recent  analysis  made  by  us.  We  compare  in  this 
paper  various  quantities  derived  from  these  data  sets,  in  order  to 
obtain  an  indication  how  sensitively  the  stopping-power  and 
energy  degradation  calculations  depend  on  the  cross  section 
input. 

19401.  Yin,  L.  I.,  Trombka,  J.  I.,  Seltzer,  S.  M.,  A  low-energy 
gamma-ray  imaging  detector.  Space  ScL  Instrum.  4,  321-328 
(1979). 

Key  words:  Csl  scintillator;  energy  resolution;  low-energy 
gamma  rays;  microchannel  plates;  position-sensitive  detec- 
tor; x-ray  telescope. 

We  describe  a  hard-x-ray/soft-gamma-ray  imaging  detector, 
incorporating  a  microchannel-plate  (MCP)  electron  multiplier, 
for  possible  use  in  future  telescopes.  In  contrast  to  previous 
attempts  using  MCP's,  this  approach  promises  to  achieve  high 
quantum  detection  efficiencies  in  addition  to  high  spatial  and 
temporal  resolution.  Preliminary  results  indicate  not  only  the 
capability  of  simultaneous  imaging  and  single-photon  counting, 
but  also  coarse  energy  resolution. 

19402.  Yin,  L.  I.,  Trombka,  J.  I.,  Seltzer,  S.  M.,  A  portable  x-ray 
imaging  system  for  small-format  applications,  NucL  Instrum. 
Methods  158,  175-180  (1979). 

Key  words:  microchannel  plate;  portable;  rare-earth  scintil- 
lator; small-format;  x-ray  imaging  system;  '^^I  x-ray  source. 

A  prototype  low-intensity  x-ray  imaging  system  with  the 
acronym  LIXIscope  was  built  to  demonstrate  the  feasibility  of  a 
modular  approach  toward  x-ray  imaging  in  small-format  appli- 
cations. The  prototype,  including  its  own  x-ray  source,  is  shown 
to  be  fully  portable,  rugged  and  pocket-sized.  Preliminary  re- 
sults and  performance  characteristics  obtained  with  the  proto- 
type Lixiscope  are  presented. 

19403.  Yin,  L.  I.,  Trombka,  J.  I.,  Seltzer,  S.  M.,  A  small  rugged 
imaging  x-ray  spectrometer:  A  Lixiscope  with  good  energy  reso- 
lution, Nucl.  Instrum.  Methods  172,  471-477  (1980). 

Key  words:  energy  resolution;  hard  x-ray;  imaging;  Lixis- 
cope; soft  gamma-ray;  spectrometer. 

A  new  prototype  Lixiscope  (Low  Intensity  X-ray  Imaging 
Scope)  is  described  for  operation  in  the  20-200  keV  region.  In 
addition  to  good  spatial  resolution,  the  new  prototype  is  capable 
of  providing  simultaneous  gamma-ray  or  x-ray  single-photon 
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counting,  imaging,  and  energy  resolution.  The  observed  energy 
resolution  determined  from  gamma-ray  pulse-height  spectra  is 
only  a  factor  of  two  poorer  than  that  of  a  NaI(Tl)-PMT  (photo- 
multipler  tube)  system.  Taking  into  account  the  good  spatial 
resolution,  such  a  Lixiscope  is  thus  equivalent  to  operating  thou- 
sands of  NaI(Tl)-PMT  systems  in  parallel  with  minimal  degrada- 
tion in  overall  energy  resolution.  These  characteristics  make  the 
new  prototype  Lixiscope  a  compact  and  rugged  device  eminent- 
ly suited  for  possible  low-flux  imaging  applications. 

19404.  Yin,  L.  I.,  Trombka,  J.  I.,  Seltzer,  S.  M.,  New  position- 
sensitive  hard  x-ray  spectrometer.  Rev.  Sci.  Instrum.  51,  No.  6, 
844-845  (June  1980). 

Key  words:  energy  resolution;  hard  x-ray;  imaging;  Lixis- 
cope; soft  gamma-ray;  spectrometer. 

A  new  prototype  Lixiscope  (Low  intensity  x-ray  imaging 
scope)  is  described.  In  addition  to  good  spatial  and  temporal 
resolution  in  the  20  keV  to  200  keV  region,  it  is  capable  of 
single-photon  counting,  imaging,  as  well  as  good  energy  resolu- 
tion. The  new  device  is  well-suited  for  future  low-flux  applica- 
tions in  astronomy,  medicine,  and  industry. 

19405.  Harris,  R.  E.,  Space  applications  of  superconductivity: 
Digital  electronics.  Cryogenics  20,  No.  4,  171-182  (Apr.  1980). 

Key  words:  aerospace;  computers;  digital  electronics;  Jo- 
sephson  effect;  quantum  interference;  superconductivity. 

This  is  the  fourth  of  a  seven  part  series  on  the  potential 
applications  of  superconductivity  in  space.  Superconducting 
electronics  offers  a  variety  of  remarkable  properties  including 
exceptionally  high  speed  and  low  dissipation.  The  technology 
can  be  applied  to  both  high  speed  computing  and  measurement. 
Its  attributes  may  make  it  attractive  for  both  ground-based  and 
space  applications. 

19406.  Hamilton,  C.  A.,  Space  applications  of  superconductivity: 
Microwave  and  infrared  detectors.  Cryogenics  20,  No.  5,  235- 
243  (May  1980). 

Key  words:  aerospace;  infrared  detectors;  Josephson  effect; 
microwave  detectors;  parametric  amplifiers;  superconducti- 
vity. 

This  is  the  fifth  of  a  seven  part  series  on  the  potential  applica- 
tions of  superconductivity  in  space.  The  potential  of  supercon- 
ducting microwave  and  infrared  detectors  for  space  applications 
is  reviewed.  The  devices  considered  include  bolometers,  super- 
Schottky  diodes  and  Josephson  junctions  operating  as  oscilla- 
tors, mixers,  and  parametric  amplifiers.  In  each  case  the  descrip- 
tion includes  the  physical  mechanism,  theoretical  limits  and  the 
current  state-of-the-art  for  the  superconducting  device  as  well  as 
its  nonsuperconducting  competitors. 

19407.  Mann,  W.  B.,  Nuclear-decay  data:  The  statement  of  uncer- 
tainties. Int.  J.  Appl.  Radiat.  hot.,  Lett,  to  Ed.  31,  No.  6,  p. 
387  (June  1980);  /  Radioanal.  Chem.  59,  No.  I,  253-254 
(1980);  Radiochem.  Radioanal.  Lett  44,  No.  1,  1-4  (1980);  Z 
Phys.  A,  Atoms  and  Nuclei  296,  p.  1  (1980). 

Key  words:  data  evaluation;  nuclear-decay  data;  radioactiv- 
ity; random  error;  systematic  error;  weighting  factors. 

This  letter  emphasizes  the  need  to  state  the  nature  of  uncer- 
tainties associated  with  the  publication  of  nuclear-decay  data. 

19408.  Costrell,  L.,  Persyk,  D.  E.,  Sanderson,  C,  Walford,  G., 
Walter,  F.  J.,  Germanium  semiconductor  detector  efficiency 
determination  using  a  Standard  Marinelli  (Reentrant)  Beaker 
Geometry,  Health  Phys.  38,  229-232  (Feb.  1980). 

Key  words:  detector  efficiency;  gamma-ray  efficiency;  Mar- 
inelli beaker;  Reentrant  beaker;  semiconductor  detector  effi- 
ciency; standards. 


A  standard  technique,  utilizing  Marinelli  (reentrant)  beakers, 
has  been  defined  for  the  determination  of  gamma-ray  efficiency 
specification  of  detectors  used  in  the  measurement  of  large- 
volume,  low-activity  samples. 

19409.  Peterlin,  A.,  The  transient  of  the  intrinsic  birefringence 
and  light  scattering  of  a  suspension  of  rigid  spheroids  in  the 
linear  laminar  jet  flow,  /  Phys.  Chem.  84,  No.  12,  1650-1657 
(1980). 

Key  words:  birefringence;  jet  flow;  light  scattering;  longitu- 
dinal gradient;  orientational  distribution;  rigid  spheroid; 
transient. 

For  the  laminar  jet  flow  with  a  constant  longitudinal  gradient 
y  one  has  calculated  the  time  dependence  of  the  averages  of  the 
second  and  fourth  power  of  the  cosine  of  the  angle  d  between 
the  symmetry  axis  of  the  spheroid  and  the  flow  direction.  These 
averages  are  needed  for  the  intrinsic  birefringence  and  light 
scattering  of  a  dilute  suspension  of  rigid  spheroids  subjected  to 
such  a  flow.  The  effects  depend  on  the  parameter  cr  =  liyb/AD 
where  the  coefficient  6  is  a  function  of  the  particle  shape  and 
the  rotational  diffusion  coefficient  D  of  the  symmetry  axis  of  the 
spheroid  is  a  function  of  the  particle  size  and  shape.  The  time 
dependence  of  both  optical  effects  is  the  sum  of  exponential 
functions  of  —\2pDt  with  X2P  the  eigenvalues  of  the  subsequent 
terms  of  the  infinite  series  the  distribution  function  of  the  orien- 
tation of  the  symmetry  axis  of  the  particle  is  expanded  in.  It 
turns  out  that  the  transient  of  the  averages  contributing  to  the 
optical  effects  mainly  depend  on  the  lowest  eigenvalue  X2  as 
long  as  the  parameter  cr  is  not  extremely  high. 

19410.  Jacox,  M.  E.,  Infrared  spectroscopic  study  of  the  reaction 
of  H  atoms  with  CF2  in  argon  and  nitrogen  matrices,  /.  Mol. 
Spectrosc.  81,  349-355  (1980). 

Key  words:  CF2  reaction;  CF2I;  CF2S;  H  atom  reaction; 
HCF2;  I  atom  reaction;  infrared  spectrum;  matrix  isolation; 
S  atom  reaction. 

The  concurrent  generation  of  CF2  and  of  H  atoms  upon 
exposure  of  samples  containing  CF2N2  and  either  HI  or  H2S 
isolated  in  an  argon  or  a  nitrogen  matrix  at  14  K  to  2537-A 
mercury-arc  radiation  leads  to  the  appearance  of  prominent 
infrared  absorptions  of  HCF2,  demonstrating  that  this  species  is 
the  primary  product  of  the  H  -I-  CF2  reaction.  Infrared  absorp- 
tions assigned  to  HCF2,  DCF2,  CF2I,  and  CF2S  in  previous 
studies  on  other  reaction  systems  are  confirmed  in  the  experi- 
mental studies  here  reported. 

19411.  Barkley,  J.  F.,  Ruegg,  F.  C,  Automating  analytical  in- 
strumentation, Proc.  of  the  NBS-IEEE  Microcomputer  Based 
Instrumentation  Conf.,  Gaithersburg,  MD,  June  12-13,  1978,  pp. 
83-86  (Institute  of  Electrical  and  Electronics  Engineers,  Silver 
Spring,  MD,  1978). 

Key  words:  analytical  chemistry;  automation;  instrumenta- 
tion; microcomputer;  minicomputer. 

The  Analytical  Chemistry  Division  at  the  National  Bureau  of 
Standards  has  the  following  requirements  for  the  majority  of  its 
instrumentation  systems;  user  programmable,  data  rates  less  than 
50  per  second,  simple  real-time  computation,  and  temporary  and 
archival  data  storage. 

Microcomputer  systems  with  communication  facilities  to  a 
large  mainframe  is  one  approach  being  used  to  meet  these  re- 
quirements. The  current  rapid  pace  in  microcomputer  technol- 
ogy implies  premature  obsolescence  of  microcomputer  systems. 
The  ability  to  make  use  of  the  latest  microcomputer  technology 
for  new  applications  while  maintaining  existing  systems  is  an 
important  consideration. 

Two  configurations  of  microcomputers  may  be  used  to  auto- 
mate an  instrument,  a  data  acquisition  machine  and  a  data  proc- 
essing machine.  The  data  acquisition  machine  runs  the  experi- 
ment and  serves  as  a  buffer  for  the  data  and  provides  for 
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minimum  computation  and  display  of  results.  The  data  process- 
ing machine  performs  the  necessary  realtime  data  reduction  and 
temporary  storage.  A  large  mainframe  provides  major  data  re- 
duction and  archival  storage. 

19412.  Hougen,  J.  T.,  Perturbations  in  the  vibration-rotation- 
torsion  energy  levels  of  an  ethane  molecule  exhibiting  internal 
rotation  splittings,  /  Mol.  Spectrosc.  82,  92-116  (1980). 

Key  words:  ethane;  group  theory;  internal  rotation;  pertur- 
bations; torsion;  vibration-rotation. 

Various  examples  of  perturbations  in  the  vibration-rotation- 
torsion  energy  levels  of  an  ethane  molecule  exhibiting  internal 
rotation  splittings  are  discussed,  both  from  the  point  of  view  of 
the  point  group  D^d,  appropriate  when  internal  rotation  tunnel- 
ing effects  cannot  be  observed,  and  from  the  point  of  view  of 
the  group  Gse^,  appropriate  when  internal  rotation  tunneling  in 
ethane  leads  to  observable  splittings  in  the  spectrum.  It  is  found, 
for  perturbations  allowed  in  both  Lhd  and  Gae^,  that  each  of  the 
two  torsional  components  of  the  perturbed  Eha  vibration-rota- 
tion level  can  in  principle  interact  with  a  "corresponding"  tor- 
sional component  in  the  perturbing  vibration-rotation  level.  It  is 
found  for  perturbations  forbidden  in  Lhd  but  allowed  in  Gae^, 
which  all  occur  between  Lhd  vibrational  levels  of  different  g,  u 
parity,  that  only  one  of  the  two  torsional  components  of  the 
perturbed  lhd  vibration-rotation  level  can  interact  with  a  corre- 
sponding torsional  component  in  the  perturbing  vibration-rota- 
tion level.  Some  of  the  perturbations  examined  give  intensity  to 
otherwise  forbidden  transitions  in  such  a  way  that  perturbation- 
induced  transitions  can  be  used  in  conjunction  with  normally 
allowed  transitions  to  determine  the  sum  of  the  internal  rotation 
splittings  for  two  rotational  levels  differing  in  K  by  three  units. 

19413.  Birnbaum,  G.,  Determination  of  molecular  constants  from 
collision-induced  far-infra-red  spectra  and  related  methods, 

Paper  in  Intermolecular  Spectroscopy  and  Dynamical  Properties 
of  Dense  Systems,  pp.  111-145  (Society  Italiana  di  Fisica,  Bolo- 
gna, Italy,  1980). 

Key  words:  coefficient  induced  dipoles;  collision-induced 
spectra;  dielectric  virial;  intermolecular  transactions;  molec- 
ular Constance;  spectral  shape. 

This  paper  describes  how  quantitative  information  on  molecu- 
lar parameters,  particularly  the  electric  multipole  moments,  can 
be  obtained  from  collision-induced  absorption  spectra.  Also  dis- 
cussed are  related  methods  based  on  the  second  dielectric  virial 
coefficient  and  birefringence  induced  by  an  externally  applied 
electric  field. 

19414.  Birnbaum,  G.,  Collision-induced  vibrational  spectroscopy 
in  liquids.  Paper  in  Vibrational  Spectroscopy  of  Molecular  Liq- 
uids and  Solids,  S.  Bratos  and  R.  M.  Pick,  Eds.,  pp.  147-165 
(Plenum  Publ.  Corp.,  New  York,  NY,  1980). 

Key  words:  anisotropic  polarizability;  collision-induced;  in- 
duced dipoles;  infrared  absorption;  Raman  spectrum;  spec- 
tra; transient  dipoles. 

Pressure  or  collision-induced  absorption  arises  from  transient 
dipoles  produced  by  distortion  of  the  electronic  distribution  of 
molecules  in  binary,  ternary  and  higher  order  interactions.  The 
induced  dipole  is  modulated  by  the  vibration  and  rotation  of  the 
colliding  molecules  and,  because  of  its  strong  dependence  on  the 
intermolecular  separation,  by  their  relative  translational  motion. 
Thus  a  variety  of  pressure-induced  spectra  are  known  ranging 
from  pure  translation  and  rotation  in  the  microwave  and  far 
infrared  regions  to  fundamental  and  overtone  rotation-vibration 
spectra  in  the  infrared  region.  Such  spectra  have  been  observed 
in  pure  substances  and  in  mixtures  in  the  gaseous,  liquid  and 
solid  phases.  Collisions  also  induce  anisotropic  polarizability  in 
atoms  and  spherical  molecules  producing  depolarized  Rayleigh 
spectra.  More  recently,  vibrational  Raman  bands  have  been 
studied  which  are  forbidden  by  symmetry  in  the  isolated  mole- 


cule but  are  produced  by  intermolecular  fields.  The  aim  here  is 
to  discuss  collision-induced  vibrational  spectra  in  liquids  ob- 
served in  infrared  absorption  and  Raman  scattering. 

19415.  Larrabee,  R.  D.,  Interpretation  of  Hall  measurements,  / 

Electrochem.  Soc.  127,  No.  7,  1640-1643  (July  1980). 

Key  words:  electrical  measurements;  Hall  measurements; 
semiconductors;  silicon. 

The  temperature  dependence  of  the  Hall  coefficient  is  the 
usual  parameter  measured  to  determine  dopant  energy  levels 
and  densities  in  semiconductors.  However,  this  interpretation  of 
Hall  measurements  is  not  necessarily  unique.  An  example  of 
current  interest  is  indium-doped  silicon,  where  a  new  acceptor 
level  has  been  reported.  It  was  found  that  the  Hall  data  for  an 
indium-doped  silicon  sample  could  be  interpreted  in  two  ways: 
one  including,  and  the  other  without,  the  new  level.  A  donor 
addition  experiment  was  performed  that  clearly  distinguished 
between  these  alternative  explanations  by  supporting  the  new 
level  interpretation  and  denying  the  alternative.  It  is  suggested 
that  donor  addition  is  one  example  of  a  variety  of  techniques 
that  can  be  used  to  supplement  Hall  measurements  in  order  to 
resolve  ambiguities  of  interpretation. 

19416.  Kaplan,  S.  B.,  Simple-heating-induced  Josephson  effects  in 
quasiparticle-injected  superconducting  weak  links,  J.  Appl.  Phys. 
51,  No.  3,  1682-1685  (Mar.  1980). 

Key  words:  controllable  weak  link;  cryoelectronic;  Joseph- 
son  effect;  nonequilibrium  superconductivity;  quasiparticle 
injection;  superconducting  tunnel  junction;  superconducting 
weak  link. 

The  characteristics  of  quasiparticle-injected  superconducting 
weak  links  containing  films  with  short  electron  mean-free  paths 
have  been  studied.  The  behavior  of  these  devices  at  T  =  4  K  is 
shown  to  be  consistent  with  a  spatially  localized  nonequilibrium 
state  in  which  the  electrons  and  the  crystal  lattice  are  at  an 
elevated  temperature  T*  >  T. 

19417.  Larrabee,  R.  D.,  Thurber,  W.  R.,  Theory  and  application 
of  a  two-layer  Hall  technique,  IEEE  Trans.  Electron.  Dev.  ED- 
27,  No.  1,  32-36  (Jan.  1980). 

Key  words:  epitaxial  growth;  Hall  measurements;  indium- 
doped  silicon;  p-n  junction  isolation;  two-layer  structures. 

The  electrical  characterization  of  epitaxial  layers  on  substrates 
of  the  opposite  conductivity  type  presents  serious  problems  if 
the  p-n  junction  at  the  interface  has  significant  leakage  current 
such  that  it  cannot  be  used  to  effectively  electrically  isolate  the 
two  regions.  In  order  to  meet  the  need  for  nondestructively 
characterizing  such  structures,  a  modification  of  the  convention- 
al Hall  technique  was  developed  in  which  the  Hall  meas- 
urements are  made  simultaneously  on  both  the  epitaxial  layer 
and  its  substrate,  the  interface  impedance  is  measured,  and  the 
interaction  between  the  two  regions  is  modeled  and  taken  into 
account.  This  can  be  used  to  verify  those  cases  in  which  the 
perturbing  effects  of  a  high-resistivity  substrate  are  negligible, 
thus  justifying  conventional  measurements  on  the  epitaxial  layer. 
In  principle,  it  can  be  used  to  measure  the  resistivity  and  Hall 
coefficient  of  each  layer  separately  if  the  assumptions  of  the 
model  are  realized  in  practice.  The  use  of  this  technique  is 
discussed  and  applied  to  the  case  of  a  thin  n-type  silicon  epitax- 
ial layer  on:  (1)  a  conducting  substrate  of  indium-doped  silicon 
that  had  a  significant  amount  of  leakage  at  the  interface  p-n 
junction  and  (2)  a  high-resistivity  silicon  substrate  that  had  neg- 
ligible influence  on  the  measurement  of  the  Hall  coefficient  of 
the  epitaxial  layer. 

19418.  Albers,  J.,  Novotny,  D.  B.,  Intensity  dependence  of  photo- 
chemical reaction  rates  for  photoresists,  /  Electrochem.  Soc. 
127,  No.  6,  1400-1403  (June  1980). 
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Key  words:  chemical  kinetics;  exposure;  exposure  reciproc- 
ity; kinetic  equations;  photochemistry;  photon  intensity; 
photoresist  exposure;  rate  constants;  saturation  effect. 

The  intensity  dependence  of  photochemical  reaction  rates, 
and  thus  the  exposure  reciprocity,  is  investigated  in  terms  of  a 
kinetic  model.  This  model  assumes  a  two-step  photochemical 
reaction  and  reactions  that  are  first  order  in  the  concentrations 
of  each  of  the  various  species.  The  model  is  applicable  to  both 
positive  and  negative  photoresists  and  is  specifically  applied  to 
the  photoactive  species  of  a  typical  negative  photoresist  with 
the  efficiency  of  the  polymer  cross-linking  assumed  constant. 
The  model  predicts  that  there  is  a  saturation  effect  at  high 
intensities  which  serves  as  a  rate-limiting  step,  thus  limiting  the 
applicability  of  exposure  reciprocity.  Calculations  using  this 
model  indicate  that  exposure  reciprocity  should  be  obeyed  for 
exposure  times  of  10  fisec  or  greater. 

19419.  Alvarez,  R.,  Rains,  T.  C,  National  Bureau  of  Standards 
standard  reference  materials  for  quality  control  of  nutrient  ele- 
ment determinations  in  food,  Proc.  Nutrient  Analysis  Symp.  93d 
Annual  Meeting.  Washington,  DC.  Oct.  15-18.  1979,  pp.  86-93 
(Association  of  Official  Analytical  Chemists,  1111  N.  19th  St., 
Suite  210,  Arlington,  VA  22209,  1980). 

Key  words:  analytical  methods;  atomic  absorption  spec- 
trometry; foods;  nutrient  elements;  quality  control;  standard 
reference  materials. 

Accurate  data  on  the  chemical  composition  of  foods  are 
needed  to  determine  the  effects  of  changes  in  crop  culture, 
animal  feeds,  and  food  processing  on  the  nutrient  content.  In 
these  studies,  the  data  may  be  acquired  over  a  long-term  period 
by  a  single  investigator  or  by  a  number  of  investigators  in 
different  laboratories  using  various  methods  and  types  of  instru- 
ments. Unless  each  laboratory  uses  acceptable  quality  control 
procedures,  faulty  values  leading  to  erroneous  conclusions  will 
result.  Acceptable  procedures  require  the  use  of  reliable  meth- 
ods and  food  reference  materials  with  certified  concentration 
values  for  the  nutrients  of  interest.  Standard  Reference  Materials 
(SRMs)  of  food  are  issued  by  NBS  as  part  of  its  SRM  program. 
Examples  of  these  SRMs  are;  Oyster  Tissue  (SRM  1566),  Wheat 
Flour  (SRM  1567),  Rice  Flour  (SRM  1568),  Brewer's  Yeast 
(SRM  1569),  Spinach  (SRM  1570),  and  Bovine  Liver  (SRM 
1577).  SRMs  are  used  to  develop  reliable  methods  and  to  ensure 
satisfactory  quality  control  of  the  data  provided  by  the  methods 
by  analyzing  the  SRMs  together  with  the  unknown  samples. 
Agreement  of  the  concentrations  obtained  for  the  SRMs  with 
the  certified  values  indicates  satisfactory  quality  control. 

19420.  Alvarez,  R.,  Wolf,  W.,  Mertz,  W.,  Biological  reference 
materials  certified  for  chromium  content,  (Proc.  Symp.  on 
Chromium  in  Nutrition  and  Metabolism,  Sherbrooke,  Canada, 
July  13-15,  1979),  Paper  in  Chromium  in  Nutrition  and  Metab- 
olism. D.  Shapcott  and  J.  Hubert,  Eds.,  pp.  85-93  (Elsevier/ 
North-Holland  Biomedical  Press,  Amsterdam,  The  Nether- 
lands, 1979). 

Key  words:  biological  matrix;  bovine  liver;  certified  refer- 
ence materials;  chromium;  foods;  interlaboratory  study; 
standard  reference  materials;  yeast. 

A  biological  Standard  Reference  Material,  SRM  1569  Brew- 
ers Yeast,  has  been  certified  for  chromium  content  at 
2.12  ±  0.05  /J.g/g  by  the  National  Bureau  of  Standards.  Four- 
teen laboratories  participated  in  an  interlaboratory  comparison 
of  analytical  results  on  samples  of  SRM  1 569  using  a  variety  of 
methods.  This  study  led  to  several  conclusions.  In  general,  the 
analytical  results  were  either  close  to  the  certified  value  or  too 
low  with  atomic  absorption  results  showing  more  variation  than 
those  by  activation  analysis.  The  main  analytical  problem  ap- 
peared to  be  either  losses,  or  incomplete  recovery  during  sample 
preparation.  During  certification  of  this  material,  a  significant 
fraction  of  the  ^"Cr  content  of  irradiated  samples  was  volatilized 


and  trapped  during  a  digestion  procedure.  A  second  collabora- 
tive study  with  a  different  sample  of  brewers  yeast,  using  var- 
ious SRMs  as  a  comparator  was  conducted.  The  results  of  this 
study  show  much  better  interlaboratory  agreement. 

The  level  of  chromium  in  SRM  1569  is  somewhat  higher  than 
that  found  in  most  foods.  The  recent  certification  of  chromium 
level  of  0.088  ±  0.012  ^tg/g  for  the  previously  issued  Bovine 
Liver  (SRM  1577)  gives  a  reference  material  with  lower  con- 
tent. The  use  of  these  two  materials  in  reporting  of  analytical 
data  for  chromium  in  biological  materials  will  allow  valid  com- 
parisons of  data  between  laboratories. 

19421.  Haber,  S.,  Shisha,  O.,  On  the  location  of  the  intermediate 
point  in  Taylor's  theorem,  (Proc.  Second  Int.  Conf  on  Gener- 
al Inequalities,  Mathematical  Research  Institut,  Oberwolfach, 
Black  Forest,  Germany,  July  30-Aug.  5,  1978),  Paper  in  Gen- 
eral Inequalities.  E.  F.  Beckenbach,  Ed.,  2,  143-144  (Birk- 
hauser  Verlag,  Stuttgart,  Germany,  1980). 

Key  words:  convexity;  derivatives;  inequalities;  intermedi- 
ate point;  mean-value  theorem;  Taylor's  theorem. 

It  is  here  shown  that,  under  suitable  conditions,  the  intermedi- 
ate point  in  Taylor's  theorem  must  He  in  the  left  half  of  the 
interval  considered. 

19422.  Ehrstein,  J.  R.,  Spreading  resistance  calibration  for  gal- 
lium- or  aluminum-doped  silicon,  /  Electrochem.  Soc.  127,  No. 
6,  1403-1404  (June  1980). 

Key  words:  aluminum-doped  silicon;  boron-doped  silicon; 
gallium-doped  silicon;  p-type  silicon;  resistivity;  silicon; 
spreading  resistance;  thyristor. 

The  spreading  resistance  technique  is  a  powerful  method  for 
measuring  local  changes  of  resistivity  in  silicon  starting  material 
and  devices.  However,  to  obtain  values  of  absolute  resistivity 
the  response  of  the  spreading  resistance  probes  must  be  calibrat- 
ed on  specimens  of  known  resistivity.  The  calibration  response 
is  known  to  depend  on  silicon  crystallographic  orientation, 
specimen  conductivity  type,  and  surface  preparation.  It  has  gen- 
erally been  assumed  that  there  is  no  additional  dependence  upon 
the  dopant  atom  species  for  either  conductivity  type,  but  the 
validity  of  the  assumption  has  not  previously  been  demonstrat- 
ed. This  paper  reports  a  test  of  the  assumption  for  the  p-type 
dopants  gallium,  aluminum,  and  boron  in  the  concentration 
range  typical  of  their  use  in  silicon  thyristors.  It  is  concluded 
that  in  this  concentration  range,  no  additional  effect  exists  due 
to  dopant  atom  species.  Hence,  calibration  done  only  on  boron- 
doped  silicon  should  be  valid  for  analyzing  measurements  on 
aluminum-  or  gallium-doped  silicon  layers. 

19423.  Alvarez,  R.,  NBS  plant  tissue  standard  reference  materi- 
als, (Proc.  Symp.  on  Standardizing  Methods  for  Soil  Testing 
and  Plant  Analysis,  92d  Annual  Meeting  of  the  AOAC, 
Washington,  DC,  Oct.  16-19,  1978),  /  Assoc.  Official  Anal. 
Chem.  63,  No.  4,  806-808  (July  1980). 

Key  words:  agriculture;  environmental  analysis;  foliar  anal- 
ysis; food  analysis;  nutrition;  plant  tissue  analysis;  standard 
reference  material;  trace  analysis. 

NBS  issues  6  Standard  Reference  Materials  for  use  in  deter- 
mining nutrient  and  contaminant  elements  in  plant  tissues  and 
agricultural  food  products.  They  are  SRM  1571,  Orchard 
Leaves;  SRM  1573,  Tomato  Leaves;  SRM  1575,  Pine  Needles; 
SRM  1570,  Spinach;  SRM  1567,  Wheat  Flour;  and  SRM  1568, 
Rice  Flour.  These  SRMs  are  used  to  calibrate  instrumentation, 
to  determine  accuracy  of  existing  analytical  methods,  and  to 
develop  more  accurate  methods.  The  Certificate  of  Analysis  for 
each  SRM  details  the  homogeneity  of  the  powdered  material, 
the  minimum  sample  size  to  be  used,  the  certified  values  for  the 
elements  with  their  uncertainties,  and  the  noncertified  values.  A 
certified  value  is  based  either  on  concordant  results  by  inde- 
pendent analytical  methods  or  on  results  by  a  definitive  method. 
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i.e.,  an  accurate  method  having  identified,  systematic  errors. 
These  certified  values  can  serve  as  common  reference  points  for 
comparison  of  data  acquired  over  a  long  period  by  various 
investigators  using  a  variety  of  methods. 

19424.  Martinez,  R.  I.,  Herron,  J.  T.,  Excited-neutral-metastable 
SO2  formation  in  the  Os-^lhCh^S,  03-olefin-S02,  and  active 
nitrogen-S02  systems,  Chem.  Phys.  Lett.  72,  No.  1,  77-82  (May 
15,  1980), 

Key  words:  active  nitrogen;  metastable;  olefin;  ozone;  SO2; 
thiirane. 

Long-lived  (t  >  10"^  s),  electronically-excited  (E*  >  4  eV) 
neutral  metastables,  whose  formation  was  attributed  to  the  pres- 
ence of  SO2,  were  observed  in  the  three  titled  systems.  Their 
possible  identity  as  collisionally-accessed  metastable  states  of  the 
normal  (O'^O),  cyclic  (O'^O),  or  superoxide  (S  "O)  isomers  of 
SO2  is  discussed. 

19425.  Buehler,  M.  G.,  The  d-c  MOSFET  dopant  profile  method, 

J.  Elect rochem.  Soc.  127,  No.  3,  701-704  (Mar.  1980). 

Key  words:  d-c  MOSFET  dopant  profile  method;  dopant 
profile  method;  MOSFET,  d-c. 

Dopant  profiles  can  be  determined  from  d-c  measurements  on 
a  four-terminal  surface-channel  MOSFET.  The  region  from 
about  three  Debye  lengths  from  the  oxide-silicon  interface  to  a 
maximum  depth,  limited  by  the  avalanche  breakdown  in  silicon, 
can  be  profiled  by  this  method.  Within  three  Debye  lengths  of 
the  surface,  the  depletion  approximation  fails,  and  in  this  region 
the  profile  has  a  characteristic  dip  which  is  easily  recognized. 
Other  limitations  include  effects  due  to  the  field  dependence  of 
the  channel  mobility,  short  channel  effects,  and  the  lack  of 
parallelism  of  the  depletion  edge  with  the  interface.  The  method 
is  illustrated  by  dopant  profiles  of  bulk  wafers,  implanted  layers, 
and  a  diffused  layer.  The  dopant  densities  covered  by  these 
profiles  vary  from  6  X  10'''  cm"^  to  2  X  10'*  cm"^. 

19426.  McCrackin,  F.  L.,  Wagner,  H.  L.,  Measurement  of  poly- 
dispersity  of  narrow  fractions  and  column  spreading  parameters 
by  recycle  liquid  size  exclusion  chromatography,  Macromol.  13, 
No.  3,  685-690  (May-June  1980). 

Key  words:  anionic  polystyrenes;  column  spreading;  GPC; 
liquid  size  exclusion  chromatography;  narrow  fractions;  po- 
lydispersity;  recycle  GPC;  recycle  liquid  size  chromato- 
graphy. 

A  method  has  been  developed,  employing  recycle  size  exclu- 
sion chromatography  (GPC),  to  separate  instrumental  spreading 
from  spreading  due  to  the  molecular  weight  distribution  of  the 
polymer.  This  is  particularly  important  for  polymers  with  small 
Mw/Mn  values,  such  as  the  anionic  polystyrenes,  where  instru- 
mental spreading  accounts  for  a  large  fraction  of  the  total 
spreading.  Because  of  interferences  with  the  base  line  from 
impurities,  a  novel  technique  for  treating  the  data  was  employed 
to  minimize  the  effect  of  base  line  irregularities.  The  analysis 
separated  the  components  of  instrumental  spreading  into  spread- 
ing due  to  the  sample  injection,  crt,  to  the  columns,  ctc,  and  to 
the  pump  and  additional  tubing  needed  for  recycling,  Op.  A 
total  of  six  anionic  polystryenes,' including  two  Standard  Refer- 
ence Materials,  SRM  705  and  1478,  ranging  in  molecular  weight 
from  9000  to  390  000  were  analyzed  in  toluene  and  four  in  THF 
to  give  Mw/Mn  values  of  1.003-1.05.  The  value  of  ctc  increases 
with  increasing  molecular  weight.  In  previous  treatments  of 
recycling,  cr,  and  crp  were  neglected,  leading  to  less  accurate 
values  of  Mw/Mn  and  ctc. 

19427.  Martinez,  R.  I.,  Herron,  J.  T.,  Stopped-flow  study  of  the 
gas-phase  reactions  of  ozone  with  organic  sulfides:  Thiirane, 

Chem.  Phys.  Lett.  72,  No.  1,  74-76  (May  15,  1980). 

Key  words:  gas;  kinetics;  ozone;  stopped-flow;  sulfur  diox- 
ide; thiirane. 


The  autocatalytic  reaction  of  ozone  with  thiirane  has  been 
studied  at  296  K  and  1.1  kPa  (8  Torr).  The  specific  rate  of 
primary  attack  of  ozone  on  thiirane  is  immeasurably  slow 
(k  <  lO"*  cm^  mol"'  s"').  The  major  products  observed  are 
C2H4,  SO2,  H2CO  and  CO2.  A  free-radical  chain  mechanism  is 
suggested  to  account  for  these  observations. 

19428.  Myers,  D.  R.,  Wilson,  R.  G.,  Alignment  effects  on  im- 
plantation profiles  in  silicon,  Rad  Effects  47,  91-94  (1980). 

Key  words:  capacitance-voltage  profiling;  controlled 
doping  profile;  critical  channeling  angle;  crystallographic 
orientation  effects;  ion  channeling;  random  equivalent  im- 
plants. 

Ion  implantation  is  commonly  used  for  the  fabrication  of  fine 
geometry  semiconductor  devices.  The  need  for  shallower  active 
layers  in  these  devices  requires  that  the  extent  of  ion  channeling 
be  minimized  to  reduce  the  formation  of  deeply  penetrating  tails 
in  the  dopant  distribution.  In  this  paper,  ion  channeling  in  sili- 
con is  experimentally  examined  for  a  range  of  ion  atomic  num- 
bers and  implant  energies  characteristic  of  semiconductor  device 
fabrication.  Implantation  profiles  were  obtained  by  1  MHz  dif- 
ferential capacitance-voltage  (C-V)  profiling  for  silicon  sub- 
strates implanted  at  angles  from  accurately  channeled  alignment 
to  "random  equivalent"  orientation.  The  critical  angle  for  chan- 
neling, as  calculated  from  an  existing  computer  fit  to  the  Mo- 
liere  continuum  potential,  was  used  to  scale  the  angular  depend- 
ence of  the  implantation  profiles.  The  results  of  this  study  indi- 
cate that  to  minimize  the  extent  of  unintentional  channeling, 
alignment  of  the  ion  beam  to  the  nearest  low-index  crystallogra- 
phic direction  must  be  at  angles  exceeding  twice  the  critical 
angle. 

19429.  Myers,  D.  R.,  Koyama,  R.  Y.,  Phillips,  W.  E.,  An  im- 
plantation predeposition  technique  for  the  introduction  of  deep- 
level  chemical  impurities,  Rad.  Effects  48,  145-150  (1980). 

Key  words:  chemical  impurities;  deep  level  studies;  ion 
implantation;  predeposition  technique;  sulfur  impurities  in 
silicon;  thermally-stimulated  measurements. 

The  characterization  of  deep-level  chemical  impurity  centers 
in  semiconductors  requires  the  controlled  introduction  of  known 
impurities.  A  technique  is  described  which  employs  ion  implan- 
tation as  a  predeposition  step  for  the  introduction  of  deep-level 
chemical  impurities  into  silicon,  yet  prevents  implantation-relat- 
ed damage  from  interfering  with  the  measured  deep-level  re- 
sponse of  the  implanted  species.  The  utility  and  versatility  of 
this  method  are  demonstrated  by  its  application  to  the  charac- 
terization of  sulfur  defect  centers  in  silicon. 

19430.  Wineland,  D.  J.,  Limitations  on  long-term  stability  and 
accuracy  in  atomic  clocks,  (Proc.  11th  Annual  Precise  Time 
and  Time  Interval  (PTTI)  Applications  and  Planning  Meet- 
ing, Goddard  Space  Flight  Center,  Greenbelt,  MD,  Nov.  27- 
29,  1979),  NASA  Conf  Publ.  2129,  pp.  81-110  (National  Aero- 
nautics and  Space  Administration,  Scientific  and  Technical 
Information  Office,  Greenbelt,  MD,  1979). 

Key  words:  atomic  clocks;  atomic  frequency  standards;  fre- 
quency metrology;  frequency  standards;  high  resolution 
spectroscopy;  time  metrology;  time  standards. 

The  limits  to  accuracy  and  long-term  stability  in  present 
atomic  clocks  are  examined.  In  order  to  achieve  a  significant 
increase  in  performance,  it  appears  that  the  limitations  must  be 
attacked  on  a  fundamental  level.  For  instance,  the  problem  of 
residual  first-order  and  second-order  Doppler  shifts  has  for 
many  years  been  approached  by  asking  how  we  can  better 
measure  these  shifts.  A  more  fundamental  approach  might  be  to 
ask  how  we  can  significantly  lower  the  velocity  of  the  atoms. 

An  attempt  will  be  made  to  put  recent  proposals  for  new 
frequency  standards  into  perspective.  The  advantages  and  disad- 
vantages of  frequency  standards  based  on  such  ideas  as  laser 
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transitions,  single  atoms,  and  atom  cooling  are  examined.  In 
addition,  the  applicability  of  some  of  these  new  techniques  to 
existing  standards  is  discussed. 

19431.  Thurber,  W.  R.,  A  comparison  of  measurement  techniques 
for  determining  phosphorus  densities  in  semiconductor  silicon, 

/  Electron.  Mater.  9,  No.  3,  551-560  (Mar.  1980). 

Key  words:  Hall  effect;  junction  C-V  measurements;  neu- 
tron activation  analysis;  phosphorus  density;  photometric 
technique;  silicon. 

Phosphorus  densities  in  semiconductor  silicon  slices  cut  from 
14  single  crystal  ingots  have  been  determined  by  two  electrical 
and  two  analytical  techniques.  Hall  effect  measurements  were 
made  on  specimens  from  all  ingots,  and  junction  capacitance- 
voltage  measurements  were  made  on  specimens  with  densities 
up  to  about  5  X  10"  cm"'.  Neutron  activation  analysis  was  used 
to  measure  phosphorus  densities  from  5  X  10'^  to  5  X  W  cm"^ 
and  a  photometric  technique  was  used  for  densities  greater  than 
10"  cm"'.  A  systematic  discrepancy  of  about  15%  between  the 
photometric  and  neutron  activation  data  is  indicative  of  the 
interlaboratory  agreement  that  might  be  realized  in  practice 
with  these  techniques. 

19432.  Walls,  F.  L.,  Prospects  for  advances  in  microwave  atomic 
frequency  standards,  (Proc.  11th  Annual  Precise  Time  and 
Time  Interval  (PTTI)  Applications  and  Planning  Meeting, 
Goddard  Space  Flight  Center,  Greenbelt,  MD,  Nov.  27-29, 

1979)  ,  NASA  Conf.  Publ.  2129.  pp.  619-640  (National  Aero- 
nautics and  Space  Administration,  Scientific  and  Technical 
Information  Office,  Greenbelt,  MD,  1979). 

Key  words:  cesium  atomic  resonator;  frequency  retrace  ac- 
curacy; frequency  stability;  passive/active  hydrogen  atomic 
resonator;  rubidium  atomic  resonator;  stored  ions. 

This  paper  will  focus  on  conceptual  and  component  develop- 
ments which  could  have  a  major  impact  on  the  performance  of 
microwave  atomic  frequency  standards.  Traditional  microwave 
standards  based  on  rubidium,  cesium  and  hydrogen  have  been 
greatly  refined  over  the  past  decade,  such  that  the  frequency 
stability  of  the  current  generation  of  devices  is  generally  limited 
by  the  basic  concepts  on  which  they  are  based,  as  well  as  the 
performance  of  various  key  subsystems.  Future  advances  in  ulti- 
mate frequency  stability  and  environmental  performance  will 
primarily  come  from  new  conceptual  developments,  and  only 
secondarily  from  improved  components.  These  new  advances 
will  be  explored  in  some  detail  and  projections  for  possible 
performance  improvements  made  for  microwave  frequency 
standards  based  on  rubidium,  cesium  and  hydrogen.  Brief  men- 
tion of  a  new  class  of  standards  based  on  stored  ions  will  be 
made. 

19433.  Hardgrave,  W.  T.,  Ambiguity  in  processing  Boolean  que- 
ries on  TDMS  tree  structures:  A  study  of  four  different  philos- 
ophies, IEEE  Trans.  Software  Eng.  SE-6,  No.  4,  357-372  (July 

1980)  . 

Key  words:  ambiguity;  Boolean;  database;  hierarchical;  in- 
formation; query;  query  language;  semantics;  TDMS;  tree; 
tree  structures. 

This  paper  defines  and  demonstrates  four  philosophies  for 
processing  queries  on  tree  structures;  shows  that  the  data  seman- 
tics of  queries  should  be  described  by  designating  sets  of  nodes 
from  which  values  for  attributes  may  be  returned  to  the  data 
consumer;  shows  that  the  data  semantics  of  database  processing 
can  be  specified  totally  independent  of  any  machine,  file  struc- 
ture, or  implementation;  shows  that  set  theory  is  a  natural  and 
effective  vehicle  for  analyzing  the  semantics  of  queries  on  tree 
structures;  and  finally,  shows  that  Bolts  is  an  adequate  formal- 
ism for  conveying  the  semantics  of  tree  structure  processing. 


19434.  Newbury,  D.  E.,  Myklebust,  R.  L.,  Heinrich,  K.  F.  J., 
Fiori,  C.  E.,  Specialist  workshop  on  energy  dispersive  x-ray 
spectrometry  National  Bureau  of  Standards — Apr.  23-25,  1979, 

Scanning  3,  No.  1,  43-45  (1980). 

Key  words:  electron  probe  microanalysis;  energy  dispersive 
x-ray  spectrometry;  solid  state  x-ray  detectors;  x-ray  flu- 
orescence; x-ray  microanalysis;  x-ray  spectrometry. 

A  specialist  workshop  to  discuss  the  state-of-the-art  of  energy 
dispersive  x-ray  spectrometry  was  held  at  the  National  Bureau 
of  Standards,  April  23-25,  1979,  topics  considered  included  ad- 
vances in  1)  measuring  the  properties  of  solid  state  energy 
dispersive  x-ray  detectors,  2)  windowless  x-ray  detectors,  3) 
electronics  for  energy  dispersive  spectrometers,  4)  spectral  proc- 
essing techniques,  5)  quantitative  x-ray  microanalysis,  6)  artifacts 
in  electron-excited  energy  dispersive  spectra,  and  7)  applications 
to  x-ray  fluorescence. 

19435.  Sawyer,  D.  E.,  Kessler,  H.  K.,  Laser  scanning  of  solar 
cells  for  the  display  of  cell  operating  characteristics  and  detec- 
tion of  cell  defects,  IEEE  Trans.  Electron.  Dev.  ED-27,  No.  4, 
864-872  (Apr.  1980). 

Key  words:  cell  cracks;  device  measurements;  laser  scan- 
ning; light  biasing;  metallization;  ohmic  contacts;  reliability; 
semiconductor  measurements;  sheet  resistance;  solar  cells. 

A  new  optical  scanning  technique  was  developed  to  map 
solar-cell  operation  over  the  cell  area  and  reveal  several  types 
of  cell  defects.  The  technique,  which  makes  use  of  the  distribut- 
ed nature  of  the  cell,  an  intrinsic  property  shared  by  all  cells, 
allows  one  to  detect  potentially  harmful  cracks  with  a  sensitiv- 
ity greater  than  any  other  optical  technique  reported  previously, 
and  it  permits  one,  for  the  first  time,  to  locate  regions  of  poor 
metallization.  It  has  also  been  used  to  determine  efficacy  of  cell 
design  and  to  study  cell  degradation  processes.  The  new  scan- 
ning technique  employs  forward  biasing  of  the  cell  during  scan- 
ning. Biasing  may  be  achieved  through  the  use  of  a  steady-state 
light  source,  or  for  cells  made  using  conventional  semiconduc- 
tor materials,  e.g.,  silicon  and  gallium  arsenide,  the  use  of  an 
external  current  source.  The  scanning  technique  is  nondamag- 
ing;  it  requires  no  electrical  contacts  to  the  cell  other  than  those 
already  present,  and  it  can  be  used  on  encapsulated  or  unencap- 
sulated  cells  in  almost  any  laboratory  or  test  environment. 

19436.  Yee,  K.  W.,  Stokesberry,  D.  P.,  A  method  for  predicting 
product  life.  Appliance  31,  No.  8,  45-48  (Aug.  1980). 

Key  words:  life  distribution;  life  testing;  product  life;  prod- 
uct use;  useful  life. 

A  method  is  proposed  for  predicting  product  life  in  actual  use 
based  upon  a  laboratory  operating  life  test  result  and  a  use 
distribution  determined  from  field  survey.  The  predicted  life  is 
based  on  a  mathematical  combination  of  the  measured  labora- 
tory life  distribution  and  the  field  use  distribution.  The  tech- 
nique is  particularly  applicable  to  products  which  exhibit  wear 
out  failures  which  are  dependent  on  the  amount  of  use  and  the 
use  is  intermittent. 

The  results  from  a  demonstration  of  the  method  are  present- 
ed. A  small  motorized  product  was  used  in  a  laboratory  life  test 
and  a  field  survey  to  determine  use.  Significant  differences  were 
found  in  predicted  life  for  several  models  of  the  same  product. 
Values  of  estimated  life,  defined  as  the  time  for  a  selected 
percentage  of  failures  in  the  field,  may  be  very  different  if  based 
on  the  joint  distributions  rather  than  on  average  laboratory  life 
and  average  use. 

19437.  Rakowsky,  G.,  Hughey,  L.  R.,  SURF's  up  at  NBS:  A 
progress  report,  IEEE  Trans.  Nucl.  Sci.  NS-26,  No.  3,  3845- 
3847  (June  1979). 

Key  words:  beam  instabilities;  beam  lifetime;  bunch  shape 
oscillations;  electron  storage  ring;  particle  accelerator; 
synchrotron  light  source. 
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The  NBS  Synchrotron  UV  Radiation  Facility  (SURF-II)  is  a 
250  MeV  single-magnet,  weak-focusing  electron  storage  ring, 
with  10  MeV  microtron  injector.  Circulating  beams  of  up  to  35 
mA  at  energies  up  to  250  MeV  have  been  achieved.  Beam 
lifetime,  limited  by  Touschek  effect,  is  extended  to  several  hours 
by  resonant  vertical  rf  excitation.  At  low  energies  bunch  shape 
oscillations  occur,  involving  coherent  synchrotron  oscillations, 
negative-mass-type  blowup  and  loss  of  beam.  Effective  avoid- 
ance and  suppression  techniques  are  discussed.  A  new  set  of 
high  current  gradient  correction  coils  and  power  supplies,  plus 
additional  pancakes  for  the  main  field  coils  are  being  obtained. 
These  are  expected  to  extend  SURF  operation  to  280  MeV  and 
provide  useful  light  output  to  0.4  keV  photon  energies. 

19438.  Wollin,  H.  F.,  Training  in  legal  metrology,  (Proc.  1979 
Annual  Conf.  Education  and  Training  Workshop,  Boulder, 
CO,  Oct.  15-17,  1979),  NCSL  Newslett.  20,  No.  1,  23-25  (Mar. 
1980). 

Key  words:  inspectors;  laboratory;  metrology;  seminars; 
State/local;  training. 

NBS  provides  technical  training  to  State  and  local  regulatory 
officials  and  laboratory  metrologists  in  the  field  of  legal  metro- 
logy. Such  training  is  offered  on  a  regular  basis  to  develop  and 
improve  the  professional  skills  of  those  who  request  the  service. 

The  training  program  is  structured  to  be  sensitive  to  the 
differing  educational  background  of  officials,  their  levels  of  ex- 
perience and  specialization  of  activities.  Instruction  is  offered  on 
the  classroom,  laboratory,  and  field  and  includes  seminars  for 
inspectors,  metrologists,  supervisors,  and  administrators. 

19439.  Stein,  S.  R.,  Impact  of  improved  clocks  and  oscillators  on 
communications  and  navigation  systems,  (Proc.  11th  Annual 
Precise  Time  and  Time  Interval  (PTTI)  Applications  and 
Planning  Meeting,  Goddard  Space  Flight  Center,  Greenbelt, 
MD,  Nov.  27-29,  1979),  NASA  Conf.  Publ.  2129,  pp.  31-36 
(National  Aeronautics  and  Space  Administration,  Scientific 
and  Technical  Information  Office,  Greenbelt,  MD,  1979). 

Key  words:  atomic  clocks;  communications;  navigation; 
precise  time;  precision  oscillators. 

This  paper  discusses  the  results  of  a  Workshop  which  ad- 
dressed the  role  of  clocks  and  oscillators  in  large  scale  systems, 
particularly  communications  and  navigation.  The  ultimate  pur- 
pose of  this  Workshop  was  to  do  two  things:  first,  to  provide 
research  and  development  people  in  government,  at  universities 
and  in  companies  with  adequate  information  to  appropriately 
direct  their  research  activities  towards  the  real  needs  for  clock 
and  oscillator  improvements;  second,  to  determine  whether  or 
not  there  are  any  ways  in  which  existing  oscillators  and  clocks 
could  serve  systems  better  than  they  are  doing  now.  For  mili- 
tary systems  in  particular  and  in  many  cases  for  civilian  systems, 
there  are  reasons  to  obtain  timing  information  using  precise 
clocks  or  oscillators.  Low  error  rate  in  digital  communications, 
anti-jam  characteristics  and  fast  signal  acquisition  all  require 
very  precise  timing  information.  Survivability  and  independence 
depend  upon  a  priori  knowledge  that  comes  from  having  preci- 
sion clocks  in  the  system  and  that  is  not  available  to  unauthor- 
ized persons.  Independent  operation  of  system  elements  protects 
the  system  from  human  error  and  various  disasters.  Two  basic 
mechanisms  have  been  suggested  for  achieving  improved  sys- 
tems; better  clocks  and  system  redesign  could  lead  to  improved 
performance  or  different  operational  procedures  and  system  re- 
design could  lead  to  relaxed  clock  dependence.  The  conclusion 
reached  as  a  result  of  the  Workshop  is  that  the  real  deficiency 
from  which  we  suffer  today  is  a  lack  of  effective  and  efficient 
utilization  of  existing  resources. 

19440.  Wineland,  D.  J.,  Bergquist,  J.  C,  Itano,  W.  M.,  Drul- 
linger,  R.  E.,  Double-resonance  and  optical-pumping  experi- 
ments on  electromagnetically  confined,  laser-cooled  ions,  Opt. 
Lett.  5,  No.  6,  245-247  (June  1980). 


Key  words:  atomic  spectroscopy;  double  resonance;  high- 
resolution  spectroscopy;  laser  cooling;  laser  spectroscopy; 
microwave  spectroscopy;  optical  pumping;  stored  ions. 

Experiments  illustrating  advantages  and  unique  features  of 
double-resonance  and  optical  pumping  on  electromagnetically 
confined,  laser-cooled  ions  are  discussed.  In  certain  cases,  scat- 
tered light  from  the  cooling  transition  can  be  used  as  a  monitor 
in  double-resonance  experiments  to  give  nearly  100%  detection 
efficiency.  Nonradiative  relaxation  rates  are  extremely  small  for 
stored  ions,  permitting  nearly  complete  optical  pumping,  even  in 
extremely  weak  pumping  schemes. 

19441.  Smith,  R.  K.,  Danos,  M.,  An  intranuclear  cascade  descrip- 
tion of  relativistic  heavy-ion  collisions,  Proc.  Topical  Conf.  on 
Heavy  Ion  Collisions,  Fall  Creek  Falls  State  Park,  Pikeville,  TN, 
June  13-17,  1977,  CONF-770602.  pp.  363-380  (Oak  Ridge  Na- 
tional Laboratory,  Oak  Ridge,  TN,  Oct.  1977). 

Key  words:  cascade  calculations;  heavy  ion  collision; 
Monte  Carlo  method;  nuclear  compressibility;  nuclear 
shock  waves;  relativistic  field  theory. 

The  principles  of  the  description  of  heavy  ion  collisions  on 
the  basis  of  relativistic  quantum  field  theory  are  given.  The 
results  on  single  particle  cross  sections  are  present;  also  the 
detailed  histories  of  the  collision  process  are  discussed. 

19442.  Simmons,  J.  H.,  Frankhn,  A.  D.,  Young,  K.  F.,  Linzer, 
M.,  Internal  friction  and  sodium  transport  in  beta  alumina,  /. 

Am.  Ceram.  Soc.  63,  No.  1-2,  78-83  (Jan.-Feb.  1980). 

Key  words:  sodium  beta  alumina;  internal  friction;  ionic 
transport  mechanism;  sodium  ion;  single  crystal;  interstitials. 

Internal  friction  peaks  near  100  K  were  observed  for  melt- 
grown  single-crystal  sodium  ;8-alumina  with  a  <  1 10  >  stress  at 
12  and  16  kHz.  These  data,  combined  with  those  of  Barmatz 
and  Farrow,  produced  limiting  values  for  the  activation  energy 
and  preexponential  factor  for  the  relaxation  time,  viz.  20  kJ/mol 
and  5.6  X  10"'^  s  and  23  kJ/mol  and  7.4  X  10" s.  Split-intersti- 
tial Na"^  ions  on  mid-oxygen  sites  could  produce  these  peaks, 
but  not  simple  interstitials  on  anti-Beevers-Ross  sites.  A  relax- 
ation mode  calculation  is  given  for  the  relaxation  frequency  in 
the  internal  friction  experiment  and  for  the  electrical  conductiv- 
ity in  the  conducting  plane  for  the  split  interstitial  model. 

19443.  Bujarrabal,  V.,  Guibert,  J.,  Rieu,  N.  Q.,  Omont,  A.,  OH 
pumping  by  IR  line  overlap.  Application  to  circumstellar 
masers,  Astron.  Astrophys.  84,  311-316  (1980). 

Key  words:  line  overlap;  Mira  variables;  OH  maser. 

We  analyse  the  pumping  of  18  cm  OH  masers  by  the  overlap 
of  far  infrared  lines  in  an  expanding  or  collapsing  medium,  with 
a  particular  reference  to  circumstellar  envelopes.  The  IR  intensi- 
ty absorbed  in  one  far  IR  line  is  strongly  perturbed  by  Doppler 
shifted  absorption  or  emission  of  another  IR  line  at  other  points 
in  the  envelope.  Strong  18  cm  inversions  can  result.  We  present 
a  detailed  model  taking  into  account  the  great  number  of  rele- 
vant overlaps.  Main  line  intensities  of  circumstellar  masers  are 
easily  accounted  for,  and  the  emission  of  the  1612  MHz  line  is 
also  enhanced  by  the  overlap  effects.  The  pumping  by  far  IR 
line  overlap  due  to  a  large  scale  velocity  field  is  probably  more 
effective  by  an  order  of  magnitude  than  all  the  other  pumping 
mechanisms  so  far  suggested  for  circumstellar  main  line  masers. 

19444.  Chiang,  C.  K.,  Dragoo,  A.  L.,  Franklin,  A.  D.,  Slow 
transient  phenomenon  in  Y-doped  CeOz,  Proc.  Int.  Conf.  on 
Fast  Ion  Transport  in  Solids,  Electrodes  and  Electrolytes,  Lake 
Geneva.  WI.  May  21-25.  1979.  pp.  661-663  (Elsvier  North 
Holland,  Inc.,  Amsterdam,  The  Netherlands,  1979). 

Key  words:  Ce02;  conducting  ceramic;  conductivity;  diffu- 
sion; oxygen  conductor;  slow  transient  effect;  transport;  Y- 
doped  Ce02. 
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Four-probe  dc  conductivity  measurements  on  some  ceramic 
Y-doped  Ce02  specimens  exhibit  a  slow  transient  voltage  under 
constant  current  conditions.  This  transient  has  the  characteris- 
tics of  a  diffusion-controlled  process,  with  diffusion  coefficients 
typical  of  solid  state  transport.  The  most  probable  mechanism 
appears  to  involve  some  form  of  diffusion  of  neutral  oxygen 
atoms. 

19445.  Burch,  D.  M.,  Luna,  D.  E.,  A  mathematical  model  for 
predicting  attic  ventilation  rates  required  for  preventing  conden- 
sation on  roof  sheathing,  (Proc.  ASHRAE  Semiannual  Meet- 
ing, Los  Angeles,  CA,  Feb.  1980),  ASHRAE  Trans.  86,  Pt.  1, 
201-220  (1980). 

Key  words:  attic  condensation;  attic  ventilation;  moisture 
control  in  attics. 

A  mathematical  model  for  predicting  the  heat  transfer  and 
moisture-transfer  processes  in  residential  attic  spaces  is  present- 
ed. This  model  is  utilized  to  predict  attic  ventilation  rates  re- 
quired for  preventing  condensation  or  frost  accumulation  on  the 
underside  of  roof  sheathing.  Attic  ventilation  charts  are  devel- 
oped converting  a  wide  range  of  outdoor  temperatures,  ceiling 
thermal  resistances,  and  ceiling  air  penetration  rates.  The  effec- 
tiveness of  a  ceiling  vapor  barrier  is  investigated.  The  effect  of 
indoor  humidification  on  the  required  attic  ventilation  rate  is 
examined.  Using  measured  data  of  Hinrichs,  attic  ventilation 
rates  predicted  by  the  mathematical  model  are  converted  into 
net  free  ventilation  areas  for  soffit  venting.  These  values  are 
subsequently  compared  with  the  attic  ventilation  requirements 
of  ASHRAE  and  the  HUD  Minimum  Property  Standards. 

19446.  Clark,  F.  O.,  Lovas,  F.  J.,  Johnson,  D.  R.,  Dimethyl 
ether  in  Orion,  Astrophys.  J.  229,  553-559  (Apr.  15,  1979). 

Key  words:  astrophysics;  dimethyl  ether;  interstellar  micro- 
wave spectra;  Orion  Nebula. 

Seven  new  dimethyl  ether  transitions  have  been  observed  in 
emission  from  the  direction  of  the  Orion  Nebula.  Dimethyl 
ether  has  also  been  detected  in  Sgr  B2  in  weak  emission  from 
two  rotational  transitions.  The  observed  high-resolution  spectra 
from  several  of  the  Orion  transitions  exhibit  well-resolved  split- 
tings due  to  internal  motions  in  the  molecule.  All  of  the  Orion 
signals  are  quite  narrow  ((AF)  ~  2.3  km  s"')  and  centered  near 
{Vlsr)  =  6.6  km  s~'.  Laboratory  measurements  of  the  rest  fre- 
quencies of  these  same  transitions  are  presented,  along  with  the 
calculated  relative  intensities  of  the  internal  rotor  split  compo- 
nents. 

19447.  Lovas,  F.  J.,  Suenram,  R.  D.,  Johnson,  D.  R.,  Clark,  F. 
O.,  Tiemann,  E.,  Pyrolysis  of  ethylamine.  IL  Synthesis  and 
microwave  spectrum  of  ethylidenimine  (CH3CH  =  NH),  / 
Chem.  Phys.  72,  No.  9,  4964-4972  (May  1,  1980). 

Key  words:  ethylidenimine;  hyperfine  and  internal  rota- 
tions; microwave  spectra;  pyrolysis  of  ethylamine;  Stark 
effects;  synthesis  and  microwave  spectrum  of. 

Microwave  rotational  spectra  assignable  to  gas  phase  cis-  and 
//•a«5-ethylidenimine  (CH3CH  =  NH)  have  been  detected  in  the 
pyrolysis  decomposition  products  from  several  alkylamines  and 
from  the  ring  trimer,  (CH3CHNH)3.  Stark  effects,  hyperfine  and 
internal  rotation  splittings  have  aided  the  assignment  of  the 
observed  spectra  and  allowed  the  determination  of  rotational 
distortion  constants,  '''N  nuclear  electric  quadrupole  coupling 
constants,  internal  rotation  barriers,  and  electric  dipole  mo- 
ments. Limited  structural  information  was  also  obtained. 

19448.  Fong,  J.  T.,  Fatigue  research,  Stand.  News  8,  No.  2,  11-14 
(Feb.  1980). 

Key  words:  composite  materials;  corrosion  fatigue;  durabil- 
ity; fatigue;  fatigue  mechanism;  fatigue  research;  fracture 
mechanics;  mathematical  modeling;  metals  fatigue;  plastics 


fatigue;  quantitative  microscopy;  statistical  aspects  of  fa- 
tigue. 

As  a  forum  for  exchanging  facts  and  opinions  on  the  fatigue 
properties  of  structural  components  and  systems,  subcommittee 
E9:01  is  unique  among  its  peers  in  ASTM  for  three  specific 
reasons:  (1)  The  subcommittee  is  charged  not  to  draft  any  stand- 
ards for  fatigue  testing,  but  rather  to  provide  an  active  program 
of  research  support  to  other  E9  subcommittees  which  do  write 
standards.  (2)  The  subcommittee  is  required  to  provide  research 
leadership  in  the  subject  of  fatigue  which  is  multi-disciplinary. 
(3)  The  subcommittee  actively  seeks  an  international  constituency 
through  the  sponsorship  of  conferences,  newsletters,  and  techni- 
cal visits.  Following  an  introduction  of  the  goals  and  the  ograni- 
zation  of  the  subcommittee,  a  detailed  description  of  the  recent 
international  symposium  on  fatigue  mechanisms  (Kansas  City, 
May  1978)  is  given  to  illustrate  the  characteristics  and  the 
strength  of  the  subcommittee.  A  summary  of  three  special  activ- 
ities and  some  future  plans  of  the  subcommittee  involving  not 
only  members  of  E9  but  also  those  of  other  ASTM  committees 
is  presented. 

19449.  Kanda,  M.,  Analytical  and  numerical  techniques  for  ana- 
lyzing an  electrically  short  dipole  with  a  nonlinear  load,  IEEE 
Trans.  Antennas  Propag.  AP-28,  No.  1,  71-78  (Jan.  1980). 

Key  words:  Auger  function;  electrically-short  dipole;  iter- 
ation method;  nonlinear  differential  equation;  nonlinear 
load;  time-stepping  finite  difference  equation  technique. 

An  electrically  short  dipole  with  a  nonlinear  dipole  load  is 
analyzed  theoretically  using  both  analytical  and  numerical  tech- 
niques. The  analytical  solution  is  given  in  terms  of  the  Auger 
function  of  imaginary  order  and  imaginary  argument  and  is 
derived  from  the  nonlinear  differential  equation  for  the  Theven- 
in's  equivalent  circuit  of  a  dipole  with  a  diode.  The  numerical 
technique  is  to  solve  the  nodal  equation  using  a  time-stepping 
finite  difference  equation  method.  The  nonlinear  resistance  of 
the  diode  is  treated  using  the  Newton-Raphson  iteration  tech- 
nique. A  comparison  between  the  analytical  and  numerical  solu- 
tions is  given. 

19450.  Wheeler,  J.  C,  Stars  with  anomalous  mass:  Is  there  funny 
business  in  the  main  sequence?.  Comments  on  Astrophys.  8,  No. 
5,  133-148  (1979). 

Key  words:  blue  stragglers;  stars;  stellar  evolution;  superno- 
vae. 

Throughout  the  subject  of  stellar  astronomy  there  are  exam- 
ples of  stars  whose  masses  are  anomalously  high  and  hence  their 
implied  main-sequence  lifetimes  anomalously  short  compared  to 
other  measures  of  lifetime.  The  other  factors  determining  times 
scales  are  varied:  cluster  turnoffs,  extragalactic  stellar  popula- 
tiorfs,  galactic  kinematics  and  metal  abundance.  Several  explana- 
tions are  frequently  proposed  to  account  for  these  anomalies: 
delayed  star  formation,  binary  mass  transfer  and  post-main-se- 
quence evolutionary  contortions.  The  purpose  of  this  Comment 
is  to  review  the  examples  of  anomalous-mass  stars  (AMS)  in 
order  to  remind  the  reader  that  they  are  a  ubiquitous  phenom- 
enon. In  addition,  the  possible  explanations  of  the  various 
classes  of  anomalous  stars  will  be  explored  to  see  if  a  common 
phenomenon  might  be  at  work. 

19451.  Streed,  E.  R.,  Waksman,  D.,  NHS  solar  collector  durabil- 
ity/reliability program,  (Proc.  1st  Int.  Conf  on  Durability  of 
Building  Materials  and  Components,  Ottawa,  Canada,  Aug. 
21-23,  1978),  Paper  in  Durability  of  Building  Materials  and 
Components,  P.  J.  Sereda  and  G.  G.  Lit  van,  Eds.,  pp.  219-242 
(American  Society  for  Testing  and  Materials,  Philadelphia, 
PA,  1978). 

Key  words:  durability/reliability;  environmental  degrada- 
tion; materials  degradation;  solar  collector. 
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There  is  evidence  that  significant  deterioration  in  solar  collec- 
tors used  for  residential  and  commercial  building  applications 
can  occur  as  a  result  of  exposure  to  environmental  conditions. 
This  problem  indicates  the  need  for  validated  testing  and  evalu- 
ation procedures  that  can  be  used  to  assess  the  deterioration  of 
solar  collectors  and  their  associated  materials.  A  program  is 
being  undertaken  at  the  National  Bureau  of  Standards  (funded 
by  the  Department  of  Energy)  to  develop  meaningful  collector 
durability/reliability  tests.  Both  laboratory  and  outdoor  field 
exposure  tests  will  be  performed  on  collectors  and  collector 
materials.  These  tests  will  take  into  account  the  deterioration 
that  can  occur  at  the  collector  level  as  a  result  of  exposure  to 
stagnation  conditions,  thermal  shock,  moisture,  wind,  and  snow 
loads,  etc.  Materials  tests  in  the  laboratory  or  field  include 
ultraviolet  (UV)  degradation,  thermal  degradation,  and  moisture 
resistance.  Correlations  will  be  made  between  actual  and  simu- 
lated degradation  for  both  collectors  and  their  materials. 

19452.  Petersen,  F.  R.,  Scalabrin,  A.,  Evenson,  K.  M.,  Frequen- 
cies of  cw  FIR  laser  lines  from  optically  pumped  CH2F2,  Int. 
J.  Infrar.  Millimeter  Waves  1,  No.  1,  111-115  (1980). 

Key  words:  CH2F2;  difluoromethane;  FIR  frequency  syn- 
thesis; laser  frequency  measurement;  optically  pumped  FIR 
laser;  stabilized  CO2  lasers. 

The  frequencies  of  48  optically  pumped  cw  FIR  CH2F2  laser 
lines  have  been  measured  relative  to  stabilized  CO2  lasers.  Un- 
certainties are  estimated  to  be  about  5  parts  in  10'. 

19453.  Schumann,  L.,  Wildman,  D.,  Gallagher,  A.,  Emission  of 
Mg-Xe  discharge  and  the  MgXe  excimer  band,  /  Chem.  Phys. 
72,  No.  11,  6081-6084  (June  1,  1980). 

Key  words:  discharge;  excimer;  magnesium. 

The  emission  intensities  and  excited-state  densities  of  a  Mg- 
doped  high-pressure  Xe  discharge  are  reported.  The  normalized 
emission  of  the  MgXe  excimer  band  associated  with  the  Mg 
3'/*i-3'5o  resonance  transition  is  obtained  from  the  data,  as  well 
as  a  320-380  nm  band  attributed  to  XeMg"^.  The  Mg2  A-X  band 
is  not  seen  in  emission  under  any  discharge  conditions  in  Mg 
doped  Xe  or  Ne.  This  Mg-Xe  mixture  does  not  appear  to  be  a 
reasonable  candidate  for  a  discharge-excited  excimer  laser  due 
to  the  large  excitation  energies  associated  with  the  Mg  and  Mg^ 
resonance  transitions. 

19454.  Wallerstein,  G.,  Fawley,  W.  M.,  Additional  radial  veloci- 
ties of  maser  stars  and  related  M  supergiants,  Publ.  Astron.  Soc. 
Pac.  92,  No.  546,  183-187  (Apr.  1980). 

Key  words:  late  supergiants;  maser  stars;  radial  velocities. 

New  radial-velocity  data  for  late  supergiants  with  maser  emis- 
sion, long-period  variable  maser  stars,  and  similar  nonmaser 
stars  are  presented.  For  VY  CMa,  we  make  use  of  20  years  of 
data  to  show  that  a  correlation  exists  between  the  measured 
radial  velocity  and  the  spectral  resolution.  The  correlation  may 
be  explained  by  reflection  of  starlight  from  moving  dust  in 
agreement  with  the  line-profile  calculations  of  van  Blerkom  and 
van  Blerkom  (1978).  For  the  long-period  variables,  radial  veloci- 
ties of  the  Ki  resonance  lines  on  4  A  mm" '  spectrograms 
strengthen  the  correlation  between  the  circumstellar  absorption 
lines  and  the  violet  edge  of  the  thermal  microwave  emission. 

19455.  Hudson,  R.  P.,  Measurement  of  temperature,  Rev.  Sci. 
Instrum.  51,  No.  7,  871-881  (July  1980). 

Key  words:  temperature;  thermometry. 

A  general  review  of  thermometry  is  presented.  Topics  cov- 
ered include  the  concept  of  temperature  and  temperature  scales; 
the  International  Practical  Temperature  Scale  (IPTS);  the  roles 
played  by  the  Advisory  Committee  on  Thermometry  and  its 
parent  International  Committee  on  Weights  and  Measures;  an- 
ticipated improvements  in  an  extension  of  the  IPTS;  recent 


advances  in  primary  thermometry;  and  current  developments  of 
practice  (including  fixed  points  and  interpolation  devices,  and 
practical  temperature  measurements  at  the  secondary  level). 

19456.  Snow,  T.  P.,  Jr.,  Linsky,  J.  L.,  Ultraviolet  spectroscopy  of 
the  outer  layers  of  stars,  Astrophys.  Space  Sci.  67,  No.  2,  285- 
307  (1980). 

Key  words:  space  astrophysics;  stellar  atmospheres;  stellar 
chromospheres;  stellar  coronae;  stellar  winds;  ultraviolet 
spectroscopy. 

This  chapter  summarizes  our  present  understanding  of  the 
outer  layers  of  stars,  specifically  addressing  questions  of  the 
physical  structures,  models,  winds,  mass  loss,  chromospheres, 
and  coronae.  For  both  hot  and  cool  stars,  ground-based  visual 
spectroscopic  measurements  and  ultraviolet  spectroscopy  from 
space  experiments  are  reviewed  and  compared  with  theory. 
With  this  background,  we  propose  new  spectroscopic  meas- 
urements in  the  ultraviolet  for  the  space  shuttle  era,  which  will 
address  and  perhaps  resolve  important  questions  concerning  the 
outer  layers  of  stars. 

19457.  Wildman,  D.  W.,  Schumann,  L.  W.,  Gallagher,  A.  C, 
Na  3^-3^)  line  broadening  by  Ne,  Ar,  and  Xe,  /  Quant. 
Spectrosc.  Radiat.  Transfer  2^,  No.  1,  19-23  (1980). 

Key  words:  line  broadening;  sodium. 

The  normalized  emission  intensity  in  the  wings  of  the  optical- 
ly thin  Na  3^P-3^Z)  lines  broadened  by  Ne,  Ar,  and  Xe  has  been 
measured  in  emission  from  a  high-pressure  discharge.  A  blended 
satellite  occurs  about  80  cm" '  into  the  Na-Xe  red  wing  and  a 
progression  of  increasing  red  wing  intensity  from  Ne  to  Ar  to 
Xe  is  observed.  Xe  densities  of  2.5  and  9.1  X  10'^  cm"^  were 
used,  and  the  pressure  dependence  of  the  NaXe  line  shape 
indicates  that  multiple  perturber  interactions  are  important  in 
the  far  wing  at  the  higher  noble  gas  densities. 

19458.  Franzen,  D.  L.,  Day,  G.  W.,  Limitations  imposed  by 
material  dispersion  on  the  measurement  of  optical  fiber  band- 
width with  laser  diode  sources,  /  Opt.  Soc.  Am.  69,  No.  10,  p. 
1448  (Oct.  11,  1979). 

Key  words:  bandwidth;  laser  diodes;  material  dispersion; 
optical  fibers. 

Several  single  heteroj unction  (SHJ)  laser  diodes  commonly 
used  for  the  time  domain  measurement  of  optical  fiber  band- 
width (0.8-0.9  micrometers)  were  evaluated  to  determine  the 
material  dispersion  contribution  to  measured  bandwidth. 

19459.  Fanney,  A.  H.,  Liu,  S.  T.,  Comparison  of  experimental 
and  computer-predicted  performance  for  six  solar  domestic  hot 
water  systems,  (Proc.  Symp.  on  Solar  Hot  Water  Systems, 
Los  Angeles,  CA,  Feb.  3-7,  1980),  ASHRAE  Trans.  86,  Pt.  1, 
823-835  (1980). 

Key  words:  computer;  energy;  heat  transfer;  hot  water; 
measurement;  modeling;  solar;  testing. 

Currently  three  computer  programs,  TRNSYS,  f-CHART, 
and  SOLCOST,  are  being  extensively  used  for  the  design  and 
evaluation  of  solar  space  heating  and  domestic  hot  water  sys- 
tems. Although  widely  used,  the  accuracy  of  their  predictions 
needs  to  be  verified  with  experimental  data.  In  order  to  provide 
data  required  for  the  validation  of  these  computer  programs  for 
solar  domestic  hot  water  systems,  the  staff  of  the  National 
Bureau  of  Standards  fabricated  and  instrumented  six  typical 
systems  at  its  Gaithersburg,  Maryland  site.  The  systems  have 
been  operating  since  June,  1978.  This  paper  describes  the  testing 
done,  the  experimental  results,  and  compares  the  experimental 
results  with  the  computer  predictions  for  the  first  twelve 
months  of  operation. 
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19460.  Scalabrin,  A.,  Petersen,  F.  R.,  Evenson,  K.  M.,  Jennings, 
D.  A.,  Optically  pumped  cw  CH2DOH  FIR  laser:  New  lines 
and  frequency  measurements.  Int.  J.  Infrar.  Millimeter  Waves  1, 
No.  1,  117-126  (1980). 

Key  words:  CH2DOH;  CO2  laser;  FIR  laser;  laser  frequen- 
cy measurement;  new  laser  lines;  relative  intensity;  relative 
polarization. 

We  have  measured  the  output  powers  and  relative  polariza- 
tions of  66  cw  FIR  laser  lines  from  CH2DOH  (including  50  not 
previously  reported),  which  were  optically  pumped  by  a  CO2 
laser.  The  frequencies  of  43  of  these  lines  were  measured  rela- 
tive to  stabilized  CO2  lasers. 

19461.  Day,  G.  W.,  Chamberlain,  G.  E.,  Results  of  a  recent 
attenuation  measurement  comparison  among  U.S.  Optical  Wa- 
veguide Manufacturers,  Proc.  5th  European  Conf.  on  Optical 
Communication,  Amsterdam,  The  Netherlands,  Sept.  17-19, 
1979,  pp.  19.4-1—19.4-4  (International  Congress  Centre  RAI 
Europaplein  8,  Amsterdam,  The  Netherlands,  1979). 

Key  words:  attenuation;  fiber  optics;  interlaboratory  com- 
parisons; measurements;  optical  communications;  quality 
control. 

In  this  paper  we  report  the  results  of  a  fiber  attenuation 
measurement  comparison  among  U.S.  manufacturers  in  which 
each  laboratory  used  methods  close  to  those  it  normally  uses  in 
quality  control.  The  data  suggest  the  uncertainties  that  should 
presently  be  applied  when  similar  products  of  different  manufac- 
turers are  compared.  The  study  also  demonstrates  clearly  the 
need  for  standard  measurement  procedures  and  provides  a  refer- 
ence from  which  they  can  be  judged. 

19462.  Bouloy,  D.,  Omont,  A.,  Transitions  in  A-doublets  of  mol- 
ecules induced  by  collisions  with  ions.  II.,  Astron.  Astrophys. 
Suppl.  38,  No.  1,  101-118  (1979). 

Key  words:  calculations;  ion-molecule  collision;  /-depend- 
ence; transitions;  A-doublets. 

The  results  of  a  preceding  paper  are  extended  to  other  values 
of  J  and  thoroughly  discussed.  The  different  multipolar  relax- 
ation rates  due  to  ions  inside  A-doublets  are  calculated  exactly 
by  a  semi-classical  solution  of  the  close-coupled  collision  equa- 
tions. The  7-dependence  of  the  results  is  analyzed.  A  detailed 
discussion  is  given  of  the  conditions  of  validity  of  the  model, 
and  of  the  possible  importance  of  deviations  from  straight  line 
trajectory  and  of  rotational  excitation  by  iorts.  In  order  to  com- 
pare neutral  and  charged  particle  rates,  rough  estimates  are 
given  of  A-doublet  rates  for  neutral  particles  in  the  interstellar 
medium  and  in  the  atmospheres  of  comets.  Both  rates  are  com- 
parable when  the  ionization  rate  is  ~10~^  in  the  interstellar 
medium,  and  ~10"''in  comets. 

19463.  Tolliver,  D.  E.,  Kyrala,  G.  A.,  Wing,  W.  H.,  Observation 
of  the  infrared  spectrum  of  the  helium-hydride  molecular  ion 

«eH+,  Phys.  Rev.  Lett.  43,  No.  23,  1719-1722  (Dec.  3,  1979). 

Key  words:  HeH"^;  infrared  spectra;  ion  beams;  laser  spec- 
troscopy; molecular  spectroscopy. 

We  have  made  the  first  observation  of  the  vibrational-rota- 
tional  spectrum  of  the  electronic  ground  state  of  the  helium- 
hydride  molecular  ion  ""HeH"^.  The  Doppler-tuned  ion-beam 
laser-spectroscopic  technique  was  used.  The  frequencies  of  five 
transitions  between  1700  and  1900  cm"'  have  been  measured  to 
±  0.002  cm"'  (±1  ppm).  The  experimental  values  deviate  from 
current  theory  by  typically  0.2  cm~\  and  are  two  orders  of 
magnitude  more  precise  than  the  theoretical  values. 

19464.  Kanda,  M.,  Transients  in  a  resistively  loaded  linear  anten- 
na compared  with  those  in  a  conical  antenna  and  a  TEM  horn, 

IEEE  Trans.  Antennas  Propag.  AP-28,  No.  1,  132-136  (Jan. 
1980). 


Key  words:  conical  antenna;  effective  length;  FFT;  moment 
method;  resistively  loaded  antenna;  TEM  horn;  time 
domain  measurement;  transient  response. 

The  receiving  and  transmitting  transient  responses  of  the  re- 
sistively loaded  linear  antenna,  the  TEM  horn,  and  the  conical 
antenna  are  investigated  theoretically  and  experimentally  using 
the  fast  Fourier  transform  (FFT)  technique.  The  receiving  tran- 
sient response  of  the  resistively  loaded  linear  antenna  indicates 
that  the  shape  of  a  70-ps  impulse  is  well  preserved. 

19465.  Rabin,  Y.,  Berman,  M.,  Ben-Reuven,  A.,  Theory  of  the 
double  resonance  Raman  amplifier,  /  Phys.  B  13,  2127-2136 
(1980). 

Key  words:  double  resonance;  stimulated  Raman  scattering. 

A  model  is  presented  for  steady-state  three-level  resonance 
Raman  amplification,  based  on  an  algebraic  expression  for 
single-molecule  amplification  (including  independently  variable 
relaxation  rates)  with  arbitrarily  strong  radiative  couplings, 
combined  with  a  numerical  solution  of  non-linear  equations  gov- 
erning macroscopic  collinear  propagation. 

19466.  Kanda,  M.,  The  time-domain  characteristics  of  a  traveling- 
wave  linear  antenna  with  linear  and  nonlinear  parallel  loads, 

IEEE  Trans.  Antennas  Propag.  AP-28,  No.  2,  161-116  (Mar. 
1980). 

Key  words:  fast  Fourier  transform;  linear  load;  Newton- 
Raphson  iteration  method;  nonlinear  load;  time-domain 
measurements;  time-stepping  finite-difference  technique; 
transient;  traveling-wave  antenna. 

The  time-domain  characteristics  of  a  traveling-wave  linear 
antenna  with  linear  and  nonlinear  parallel  loads  are  discussed. 
The  fast  Fourier  transform  (FFT)  is  used  to  analyze  the  antenna 
with  a  linear  parallel  load.  A  numerical  time-stepping  finite- 
difference  equation  method  is  used  to  analyze  the  antenna  with 
a  nonlinear  parallel  load.  The  nonlinear  effect  is  treated  by  the 
Newton-Raphson  iteration  technique.  The  effects  of  various 
linear  and  nonlinear  parallel  loads  are  examined.  Physical  insight 
into  the  nonlinear  parallel  loading  of  the  antenna  is  also  given  in 
terms  of  detected  time-domain  sinusoidal  electromagnetic  (EM) 
waves. 

19467.  Block,  S.,  Piermarini,  G.  J.,  Munro,  R.  G.,  Advances  in 
high  pressure  research  with  the  diamond  anvil  cell.  La  Re- 
cherche 11,  No.  113,  806-813  (1980). 

Key  words:  advances;  diamond  anvil  cell;  high  pressure; 
ruby  pressure  scale. 

The  significance  of  pressure  as  a  research  variable  is  reviewed 
at  an  introductory  level.  The  role  of  the  diamond  anvil  cell, 
which  was  developed  at  NBS,  is  described  with  illustrations  of 
its  many  applications.  The  importance  of  the  ruby  pressure 
scale,  also  developed  at  NBS,  is  discussed  in  terms  of  its  utility 
and  its  impact  on  high  pressure  research  activity.  The  effects  of 
pressure  on  the  states  of  matter  are  examined  in  the  context  of 
several  examples  of  recent  works  using  diamond  anvil  cells.  The 
applications  that  are  mentioned  include  infrared,  Raman,  and 
optical  spectroscopy,  x-ray  diffraction,  electrical  resistance 
measurements,  determinations  of  the  viscosities  and  glass  transi- 
tion pressures  of  liquids,  and  the  general  topic  of  phase  transi- 
tions. Trends  for  high  pressure  research  in  the  immediate  future 
are  briefly  outlined. 

19468.  Kikuchi,  R.,  Cahn,  J.  W.,  Grain-boundary  melting  transi- 
tion in  a  two-dimensional  lattice-gas  model,  Phys.  Rev.  B  21, 
No.  5,  1893-1897  (Mar.  1,  1980). 

Key  words:  adsorbed  layers;  antiphase  boundaries;  grain 
boundaries;  lattice  gas;  phase  transitions;  surface  melting. 

A  two-dimensional  lattice-gas  model  that  is  capable  of  pro- 
ducing gas,  liquid,  and  two  orientations  of  a  solid  phase  is 
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adopted  to  study  properties  of  a  boundary  between  two  crystal- 
line grains  by  use  of  a  nine-site  cluster  approximation  of  the 
cluster-variation  method.  At  a  temperature  far  below  the  melt- 
ing temperature  Tm,  a  gradual  but  well-defined  transition  is 
discovered  between  the  low-  and  high-temperature  structures  of 
the  boundary;  this  transition  signals  the  onset  of  a  liquidlike 
phase  inside  the  boundary.  The  thickness  of  the  boundary  in- 
creases with  T;  the  excess  entropy  due  to  the  boundary  diverges 
as  —ln(Tm  —  T)  near  Tm;  and  the  grain  boundary  is  completely 
wet  with  liquid  at  Tm- 

19469.  Franzen,  D.  L.,  Day,  G.  W.,  Measurement  of  propagation 
constants  related  to  material  properties  in  high-bandwidth  opti- 
cal fibers,  IEEE  J.  Quantum  Electron.  QE-15,  No.  12,  1409- 
1414  (Dec.  1979). 

Key  words:  group  index;  material  dispersion;  optical  fibers; 
propagation. 

The  material  contribution  to  group  index  and  material  disper- 
sion were  measured  in  high-bandwidth  graded-index  optical 
fibers.  A  shuttle-pulse  technique  provided  measurements  of 
group  index  with  precisions  and  accuracies  of  0.1  and  0.2  per- 
cent using  5  m  lengths  of  optical  fiber.  Material  dispersion  in 
fibers  was  measured  over  the  0.8-0.9  p,m  wavelength  region 
using  different  wavelength,  short-pulse  laser  diodes.  The  influ- 
ence of  material  dispersion  on  fiber  bandwidth  measurements 
was  evaluated  for  laser  diode  sources.  Limitations  arising  from 
source  linewidth  were  experimentally  determined  from  meas- 
urements on  a  fiber  with  high  microbending  enhanced  band- 
width. 

19470.  Bean,  V.  E.,  Wood,  S.  D.,  The  dual  melting  curves  and 
metastability  of  carbon  tetrachloride,  /  Chem.  Phys.  72,  No. 
11,  5838-5841  (June  1,  1980). 

Key  words:  carbon  tetrachloride;  melting  curves;  metastabi- 
lity; phase  diagram;  plastic  crystal;  pressure. 

Carbon  tetrachloride  has  three  known  solid  phases  at  atmos- 
pheric pressure;  la  (face-centered  cubic),  lb  (rhombohedral),  and 
II  (monoclinic).  Both  la  and  lb  melt  directly  at  temperatures 
some  5  K  apart.  These  phase  changes  have  been  traced  as  a 
function  of  hydrostatic  pressure  up  to  350  MPa.  Between  atmos- 
pheric pressure  and  100  MPa,  CCU  has  dual  melting  curves;  one 
for  la,  and  a  few  degrees  higher,  one  for  lb.  The  two  curves 
diverge  with  increasing  pressure.  Above  100  MPa  it  was  not 
possible  to  detect  the  la  phase.  There  appears  to  be  no  la-Ib- 
liquid  triple  point.  The  metastability  associated  with  these 
phases  is  discussed. 

19471.  Rabin,  Y.,  Ben-Reuven,  A.,  Resonance  fluorescence  and 
resonance  Raman  lineshapes  in  strong  radiation  fields,  J.  Phys. 
B  13,  No.  10,  2011-2025  (1980). 

Key  words:  resonance  fluorescence;  resonance  Raman  scat- 
tering; spectral  line  shapes. 

Lineshapes  of  three-level  resonance  Raman  scattering  and 
two-level  resonance  fluorescence,  homogeneously  broadened  by 
collisions,  in  the  presence  of  arbitrarily  strong  coherent  radi- 
ation, are  studied  by  means  of  a  tetradic  (density-matrix)  scatter- 
ing theory.  In  the  case  of  medium  coupling  strength  Vl  to  the 
radiation  field  (where  r2~'<  Vl<Tc~\  with  T2  and  Tc  being  the 
coherence  damping  and  collision  times,  respectively)  the 
Mollow  lineshape  for  resonance  fluorescence  is  rederived,  with 
proper  T2  and  population  cross-relaxation  effects  included.  In 
particular  it  is  shown  that  relaxation  through  intermediate  non- 
resonant  levels  can  considerably  alter  the  lineshape  in  resonance 
fluorescence.  In  the  case  of  strong  coupling  (Fi>Tc"')  the 
collision  rates  are  modified  by  the  applied  field  (optical  colli- 
sions). It  is  shown  that,  whereas  in  self  attenuation  spectra 
optical  collision  rates  can  be  obtained  only  from  line  intensity  or 
line  wing  measurements,  in  resonance  scattering  these  rates  are 
directly  obtained  from  linewidth  measurements. 


19472.  Davis,  R.  S.,  Bower,  V.  E.,  Corrections  to  the  Faraday  as 
determined  by  means  of  the  silver  coulometer,  (Proc.  6th  Conf. 
on  Atomic  Masses  and  Fundamental  Constants  (AMCO-6),  E. 
Lansing,  MI,  Sept.  18-21,  1979),  Paper  in  Atomic  Masses  and 
Fundamental  Constants,  J.  A.  Nolen,  Jr.,  and  W.  Benenson, 
Eds.,  pp.  161-165  (Plenum  Press,  New  York,  NY,  1980). 

Key  words:  coulometer;  coulometry;  electrochemistry;  Far- 
aday constant;  silver. 

At  the  last  meeting  of  the  Conference  of  Atomic  Masses  and 
Fundamental  Constants  (AMCO-5)  we  presented  experimental 
results  for  the  Faraday  constant  as  determined  by  the  silver 
coulometer.  Those  results  included  an  uncertainty  estimated  at  2 
ppm  (Icr  level)  due  to  impurities  in  the  silver.  We  are  now  able 
to  assign  an  impurity  correction  based  on  exhaustive  mass  spec- 
trographic  analysis  of  the  silver  used  and  assumptions  concern- 
ing the  electrochemical  behavior  of  the  impurities.  A  realistic 
assignment  of  uncertainty  of  the  impurity  correction  has  also 
been  obtained.  The  overall  correction  has  lowered  the  value  of 
the  Faraday  reported  at  AMCO-5  by  2  ppm  while  reducing  the 
uncertainty  due  to  impurities  to  0.5  ppm.  We  believe  the  impuri- 
ty analysis  to  be  the  most  searching  ever  performed  for  an 
electrochemical  determination  of  the  Faraday  constant. 

Agreement  between  our  results  and  indirect  calculations  of 
the  Faraday  constant  remains  poor.  Possible  systematic  errors  in 
our  measurements  are  explored. 

19473.  Willson,  R.  C,  Duncan,  C.  H.,  Geist,  J.,  Direct  measure- 
ment of  solar  luminosity  variation,  Science  207,  177-179  (Jan. 
11,  1980). 

Key  words:  climatology;  pyrheliometry;  solar  constant; 
solar  variability. 

Two  rocket  flights  of  an  absolute  pyrheliometer,  separated  by 
30  months,  indicate  an  increase  in  solar  luminosity  (solar  con- 
stant) of  0.4  percent.  The  significance  of  this  result  is  considered 
in  light  of  the  instrument  performance  during  the  rocket  flights 
and  of  pre-  and  postflight  intercomparisons  with  independently 
maintained  pyrheliometers.  There  is  a  high  probability  that  the 
measured  difference  is  real.  Additional  observations  are  required 
to  determine  whether  the  difference  results  from  random  fluctu- 
ations in  solar  luminosity,  a  nonrandom  change  of  short  dura- 
tion, or  a  sustained  change  that  has  climatological  significance. 

19474.  Younger,  S.  M.,  Electron-impact  ionization  cross  sections 
for  highly  ionized  hydrogen-  and  lithium-like  atoms,  Phys  Rev. 
A  22,  No.  1,  111-117  (July  1980). 

Key  words:  distorted  wave  approximation;  electron  atom 
scattering;  electron  impact  ionization;  hydrogen  isoelec- 
tronic  sequence;  lithium  isoelectronic  sequence. 

Electron-impact  ionization  cross  sections  for  highly  ionized 
atoms  in  the  hydrogen  and  lithium  isoelectronic  sequences  have 
been  computed  in  several  variants  of  the  Coulomb-Born  and 
distorted-wave  approximations.  Electron  exchange  in  the  transi- 
tion matrix  element  and  Coulomb  distortion  of  the  partial  waves 
were  found  to  be  important.  The  results  are  compared  to  recent 
crossed-beam  experimental  data  and  to  other  theoretical  predic- 
tions. 

19475.  Berger,  H.,  Nondestructive  testing  in  the  80's,  Met.  Prog. 
118,  No.  3,  33-37  (Aug.  1980). 

Key  words:  automated  testing;  continuous  monitoring;  non- 
destructive testing;  radiography;  signal  processing;  tomo- 
graphy; ultrasonics. 

Present  methods  for  nondestructive  testing  are  reviewed 
briefly.  The  main  emphasis  in  the  paper  is  a  look  ahead  toward 
the  use  of  NDT  in  the  immediate  future.  Increased  use  is  seen 
for  computer  technology  and  signal  processing,  for  the  nondes- 
tructive characterization  of  both  defects  and  material  param- 
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eters,  for  traceable  NDT  measurements  and  continuous  monitor- 
ing of  machinery,  engines  and  structures.  Examples  of  NDT 
developments  are  given  to  support  these  predictions. 

19476.  Kahn,  S.  M.,  Linsky,  J.  L.,  Mason,  K.  O.,  Haisch,  B.  M., 
Bowyer,  C.  S.,  White,  N.  E.,  Pravdo,  S.  H.,  HEAO  1  observa- 
tions of  x-ray  emission  from  flares  on  dMe  stars,  Astrophys.  J. 
234,  No.  2,  L107-L111  (Dec.  1,  1979). 

Key  words:  stars,  coronae;  stars,  flare;  x  rays,  sources;  x 
rays,  spectra. 

We  report  the  detection  of  two  x-ray  flares  from  each  of  the 
nearby  dMe  stars,  AT  Mic  and  AD  Leo,  with  the  A-2  experi- 
ment on  board  HEAO  1.  A  spectrum  obtained  during  the 
brighter  AT  Mic  flare,  the  first  x-ray  spectrum  of  a  stellar  flare, 
is  well  matched  by  a  thermal  model  with  a  temperature  ~3  X 
10'  K  and  an  iron  Ka  emission  line.  The  x-ray  luminosities 
derived  are  in  the  range  1.3-16  X  10^°  ergs  s"',  while  emission 
measures  are  in  the  range  1.1-14  X  10^^  cm"^  The  estimated  Lx/ 
Lopt  ratios  exceed  unity  and  are  inconsistent  with  Mullan's  flare 
model.  We  propose  several  scenarios  to  explain  this  discrepan- 
cy. 

19477.  Young,  R.  D.,  Vorburger,  T.  V.,  Teague,  E.  C,  In- 
process  and  on-line  measurements  of  surface  finish,  CIRP  Ann. 
29,  No.  1,  435-440  (Aug.  1980). 

Key  words:  diffuseness;  in-process;  manufacturing  engineer- 
ing; on-line;  optical  Fourier  transform;  optical  techniques; 
power  spectral  density;  production  engineering;  Ra;  speck- 
le; specular  reflectance;  surface  roughness. 

Future  trends  in  surface  finish  measurement  for  manufacturing 
are  discussed.  It  is  expected  that  optical  techniques  will  be  used 
increasingly  for  measurements  of  surface  roughness  and  of  other 
parameters  as  well  because  these  techniques  are  inherently  fast 
and  three-dimensional.  Four  optical  techniques  are  discussed 
and  evaluated.  Stylus  techniques,  however,  will  continue  to  play 
an  important  role  in  research  and  metrology.  Statistical  methods 
for  the  three  dimensional  characterization  of  surfaces  are  briefly 
reviewed. 

19478.  Ott,  W.  R.,  Bridges,  J.  M.,  Klose,  J.  Z.,  Vacuum-ultravio- 
let spectral-irradiance  calibrations:  Method  and  applications, 

Opt.  Lett.  5,  No.  6,  225-227  (June  1980). 

Key  words:  radiation  standards;  spectral  irradiance;  spectral 
radiance;  vacuum  ultraviolet  radiation;  vacuum  ultraviolet 
sources. 

A  method  to  determine  the  spectral  irradiance  of  a  radiation 
source  in  the  vacuum  ultraviolet  through  the  use  of  recently 
developed  spectral-radiance  standards  is  described.  The  method 
has  been  applied  between  138  and  310  nm,  and  the  spectral 
irradiances  of  several  different  light  sources  have  been  measured 
on  an  absolute  scale  with  estimated  uncertainties  less  than  10%. 

19479.  Konowalow,   D.   D.,  Julienne,   P.   S.,   Lis   and  Na2 
— excimer  emission,  /  Chem.  Phys.  11,  No.  11,  5815- 

5817  (June  1,  1980). 

Key  words:  alkali  dimers;  excimer  laser;  free-bond  absorp- 
tion; gain  cross  section. 

Ab  initio  calculations  show  the  ^1g*  —  ^Su*  in  Lis  and  Nas 
dimers  to  be  primarily  a  near-infrared  continuum  with  respec- 
tive v'  =  0  lifetimes  of  62  and  15  nsec.  The  peak  stimulated 
emission  cross  section  for  u'  =  0  is  4.5  x  10""*  at  1.3  /a  for  Lis 
and  1.8  x  10"'^  cm^  at  0.83  \i  for  Nas.  These  calculations  sug- 
gest a  tunable  high  gain,  near-infrared  laser  excimer  if  the  ^"Lg* 
state  can  be  populated  sufficiently  rapidly. 

19480.  Goodman,  D.  W.,  Kelley,  R.  D.,  Madey,  T.  E.,  White,  J. 
M.,  Measurement  of  carbide  build-up  and  removal  kinetics  on 
Ni(lOO),  /  Catal.  Notes  64,  479-481  (1980). 


Key  words:  carbide;  carbon;  catalysis;  kinetics;  methana- 
tion;  nickel;  single  crystal. 

The  rate  of  carbide  build-up  on  a  Ni(lOO)  crystal  is  shown  to 
be  the  same  as  the  rate  of  methane  formation  in  an  Hs  +  CO 
mixture.  Hydrogenation  of  a  surface  carbide  appears  to  be  the 
dominant  route  to  product  in  the  catalytic  hydrogenation  of  CO 
over  Ni  catalysts. 

19481.  Goodman,  D.  W.,  Kelley,  R.  D.,  Madey,  T.  E.,  Yates,  J. 
T.,  Jr.,  Kinetics  of  the  hydrogenation  of  CO  over  a  single 
crystal  nickel  catalyst,  /  Catal.  63,  226-234  (1980). 

Key  words:  carbon  monoxide;  catalysis;  catalytic  methana- 
tion;  hydrogenation;  kinetics;  nickel. 

A  specially  designed  ultrahigh  vacuum  system  has  been  used 
to  examine  the  effect  of  surface  chemical  composition  on  the 
kinetics  of  the  catalytic  methanation  reaction  over  a  single  crys- 
tal Ni(lOO)  catalyst.  The  surface  is  characterized  using  Auger 
Electron  Spectroscopy  (AES)  in  an  ultrahigh  vacuum  chamber, 
and  reaction  kinetics  are  determined  following  an  in  vacuo  trans- 
fer of  the  sample  to  a  catalytic  reactor  contiguous  to  the  AES 
chamber.  The  kinetics  of  CO  hydrogenation  on  a  clean  Ni(lOO) 
surface  at  450-800  K  are  compared  with  kinetic  data  reported 
for  high-area  supported  nickel  catalysts.  Excellent  agreement  is 
observed  between  specific  rates,  activation  energy,  and  product 
distribution  measured  for  the  supported  catalysts  and  the  single 
crystal  Ni(lOO).  The  dependence  of  the  specific  rate  on  total 
pressure  (1-1500  Torr)  and  on  Hs  and  CO  partial  pressures  as 
well  as  the  product  distribution  are  also  reported.  These  data 
are  consistent  with  a  mechanism  in  which  an  active  surface 
carbon  species  is  the  dominant  route  to  product. 

19482.  Goodman,  D.  W.,  Kelley,  R.  D.,  Madey,  T.  E.,  White,  J. 
M.,  Summary  abstract:  Kinetics  of  carbon  deposition  from  CO 
on  Ru(llO)  and  Ni(lOO),  /  Vac.  Sci.  Techno!.  17,  No.  1,  143 
(Jan./Feb.  1980). 

Key  words:  carbon  monoxide;  catalysis;  kinetics  methana- 
tion; nickel;  ruthenium;  single  crystal;  surface  science. 

The  kinetics  of  carbon  formation  on  Ru(llO)  and  Ni(lOO) 
upon  heating  in  CO  have  been  studied  and  compared  with  the 
kinetics  of  CO  hydrogenation  to  methane.  The  apparatus  used 
for  these  studies  allows  for  an  in  vacuuo  transfer  of  the  crystal 
of  interest  from  a  high  pressure  reactor  to  a  UHV  surface 
characterization  chamber.  For  Ru(llO)  and  Ni(lOO)  heating  at 
600  K  in  high  pressure,  CO  leads  to  rapid  formation  of  a 
carbidic-like  carbon  (as  characterized  by  AES  for  both  Ni  and 
Ru,  despite  interference  in  the  case  of  Ru)  which  saturates  at 
~  1/2  monolayer  Reaction  at  lower  temperatures  produces  a 
similar  carbon  species  at  levels  <  1/2  monolayer.  This  carbidic 
carbon  reacts  rapidly  when  exposed  to  high  pressure  hydrogen. 
A  graphite-like  carbon,  which  is  unreactive  toward  hydrogena- 
tion, can  be  formed  by  reaction  with  CO  at  temperature  <  650 
K.  The  kinetics  associated  with  the  hydrogenation  of  the  carbi- 
dic carbon  have  also  been  investigated.  The  specific  rates  and 
activation  energies  of  the  carbon  formation  in  CO  and  its  subse- 
quent removal  in  hydrogen  are  comparable.  Furthermore,  for 
Ru(llO)  and  Ni(lOO)  the  specific  rates  and  activation  energies  of 
these  two  processes  compare  with  the  specific  rates  and  activa- 
tion energies  measured  for  the  catalytic  CO  hydrogenation  to 
methane.  These  data  support  an  active  carbon  mechanism  for 
the  catalytic  methanation  reaction. 

19483.  Cavallo,  L.  M.,  Golas,  D.  B.,  Mann,  W.  B.,  The  traceabi- 
lity  program  for  radiopharmaceuticals  at  the  United  States  Na- 
tional Bureau  of  Standards,  At.  Energy  Aust.  22,  No.  3-4,  55 
(July-Oct.  1979). 

Key  words:  radioactivity;  radiopharmaceuticals;  traceabi- 
lity. 

The  regulation  of  the  use  of  radiopharmaceuticals  and  the 
traceability  of  measurements  of  their  activity  to  the  National 
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Radioactivity  Measurements  System  in  the  United  States  are 
described. 

19484.  Thijsse,  B.  J.,  Doiron,  T.,  Sengers,  J.  M.  H.  L.,  A  new 
upper  bound  for  a  critical  anomaly  in  the  dielectric  constant  of 
SFs,  Chem.  Phys.  Lett.  72,  No.  3,  546-550  (June  15,  1980). 

Key  words:  comparison  with  He',  Ne;  critical  anomaly; 
dielectric  constant;  differential  capacitance  cell;  SFs;  20 
microK  thermostat. 

The  dielectric  constant  of  SFe  on  the  critical  isochore  was 
measured  under  conditions  of  high  thermal  stability  and  low 
gravitational  disturbance.  No  direct  evidence  of  a  f'"°-type 
anomaly  was  found;  an  upper  bound  for  its  amplitude  is  present- 
ed. 

19485.  Sugar,  J.,  Kaufman,  V.,  Tokamak-generated  tungsten  radi- 
ation identifled  in  Ag  I  isoelectronic  sequence  (W  xxviii),  Phys. 
Rev.  A  21,  No.  6,  2096-2098  (June  1980). 

Key  words:  Ag  i  sequence;  Pd  I  sequence;  tokamak;  tung- 
sten. 

A  new  interpretation  of  the  tungsten  spectrum  observed  in 
1.5-keV  tokamak  plasmas  at  Oak  Ridge  (the  ORMAK)  and 
Princeton  (the  PLT)  is  given.  An  isoelectronic  extrapolation  of 
the  Ag  I  sequence  from  newly  observed  data  through  Ho  xxi 
strongly  suggests  that  the  tokamak  radiation  belongs  to  the 
transition  array  4d^°4fAcmf^  of  W  xxviii.  This  is  well  support- 
ed by  comparison  with  a  calculation  of  the  spectrum.  An  earlier 
interpretation  incorrectly  attributed  the  radiation  to  a  superposi- 
tion of  complex  transition  arrays  from  much  higher  ionization 
stages. 

19486.  Horton,  W.  S.,  International  cooperation  on  characteriza- 
tion and  terminology  of  carbon  and  graphite,  Pure  Appl.  Chem. 
51,  1561-1574  (1979). 

Key  words:  carbon;  characterization;  graphite;  nomencla- 
ture; standards;  terminology;  test  methods. 

A  brief  progress  report  is  presented  on  the  activities  of  the 
International  Committee  for  Characterization  and  Terminology 
of  Carbon.  The  first  efforts  have  produced  a  table  of  character- 
ization methods  for  carbon  and  graphite  used  in  the  U.S.A.,  the 
Federal  Republic  of  Germany,  Italy,  The  United  Kingdom,  and 
by  the  International  Organization  for  Standardization.  A  cross 
index  is  provided  enabling  the  reader  to  associate  the  test  num- 
bers for  a  similar  method  from  these  sources. 

19487.  Tsai,  D.  H.,  Trevino,  S.  F.,  Thermal  relaxation  in  a  liquid 
under  shock  compression,  (Proc.  Vllth  International  AIRAPT 
Conf,  Le  Creusot,  France,  July  30-Aug.  3,  1979),  Paper  in 
High  Pressure  Science  and  Technology,  B.  Vodar  and  P.  Mar- 
teau,  Eds.,  2,  1051-1053  (Pergamon  Press,  Oxford,  England, 
1980). 

Key  words;  argon;  computer  simulation;  Lennard-Jones  po- 
tential; liquid;  molecular  dynamics  non-equilibrium  process- 
es; second  sound;  shock  wave  profile;  thermal  relaxation. 

We  have  studied  the  shock  compression  of  a  dense  Lennard- 
Jones  liquid  by  means  of  detailed,  molecular-dynamical  calcula- 
tions. Our  results  show  the  structure  of  the  shock  front  as  well 
as  the  dynamical  process  of  thermal  relaxation  behind  the  shock 
front.  Our  shock  front  profiles  are  qualitatively  similar  to  those 
obtained  by  Hoover  who  solved  the  Navier-Stokes  equations  for 
a  continuum,  and  by  Klimenko  and  Dremin  who  also  studied 
the  molecular  dynamics  of  this  problem.  In  addition,  we  find 
that  thermal  equilibration  in  the  shock  profile  occurs  at  a  rate 
lower  than  the  propagation  of  the  shock  front  itself  This  latter 
result  is  in  agreement  with  what  we  found  earlier  in  a  crystal- 
line system,  and  strengthens  substantially  our  understanding  of 
the  mechanism  of  approach  to  equilibrium  and  of  the  origin  of 


second  sound  in  a  dense  system  that  is  driven  far  from  equilibri- 
um. 

19488.  Deslattes,  R.  D.,  Reference  wavelengths.  Infra-red  to 
gamma-rays,  Avogadro's  constant,  mass  and  density,  Proc. 
Course  LXVIII  "Metrology  and  Fundamental  Constants" 
Summer  School  of  Physics — Enrico  Fermi,  Varenna,  Italy,  July, 
1976,  pp.  38-113  (Societe  Italiana  di  Fisica  Bologna,  Italy, 
Aug.  1980). 

Key  words:  atomic  weights;  Avogadro's  constant;  gamma- 
ray  spectroscopy;  stabilized  lasers;  wavelength  standards;  x- 
ray  interferometry. 

A  set  of  lectures  on  the  subjects  indicated  was  presented  at 
the  Summer  School  of  Physics — Enrico  Fermi,  Varenna,  Italy, 
July  12-24,  1976.  The  accompanying  text  reflects,  with  subse- 
quent revision,  lecture  notes  distributed  at  the  course.  This 
revised  version  will  be  published  in  due  time  as  proceedings  of 
course  LXVIII  "Metrology  and  Fundamental  Constants."  For 
the  present,  these  notes  represent  the  most  complete  and  up-to- 
date  summary  of  the  entire  range  of  our  activities  in  the  field  of 
fundamental  constants  type  work  over  the  past  decade.  A  limit- 
ed number  of  these  are,  therefore,  being  made  available  as 
preprints  to  interested  persons. 

19489.  Haan,  S.  W.,  Mountain,  R.  D.,  Hsu,  C.  S.,  Rahman,  A., 
Addendum  to  "density  fluctuations  in  liquid  rubidium",  Phys. 
Rev.  A  22,  No.  2,  767-769  (Aug.  1980). 

Key  words:  density  fluctuations;  Lennard-Jones  liquid; 
liquid  rubidium;  liquid  state;  molecular  dynamics;  velocity 
autocorrelation  function. 

We  performed  molecular-dynamics  simulations  of  liquid  rubi- 
dium and  the  Lennard-Jones  fluid  at  several  densities  and  tem- 
peratures, and  of  a  system  whose  pair  potential  is  the  repulsive 
core  of  the  rubidium  potential.  In  all  cases,  propagating  density 
fluctuations  occurred  in  the  rubidiumlike  systems  at  much 
shorter  wavelengths  than  in  the  Lennard-Jones  system.  This 
indicates  that  the  repulsive  part  of  the  pair  potential  is  the 
dominant  factor  in  determining  the  relaxation  of  short-wave- 
length density  fluctuations. 

19490.  Berger,  A.  E.,  Solomon,  J.  M.,  Ciment,  M.,  Leventhal,  S. 
H.,  Weinberg,  B.  C,  Generalized  OCI  schemes  for  boundary 
layer  problems,  Math.  Comput.  35,  No.  151,  695-731  (July 
1980). 

Key  words:  cell  Reynolds  number;  diffusion  convection 
equations;  error  estimates;  higher  order  finite  difference 
methods;  numerical  experiments;  parabolic  equations;  singu- 
lar perturbation  problems. 

A  family  of  tridiagonal  formally  fourth-order  difference 
schemes  is  developed  for  a  class  of  singular  perturbation  prob- 
lems, "these  schemes  have  no  cell  Reynolds  number  limitation 
and  satisfy  a  discrete  maximum  principle.  Error  estimates  and 
numerical  results  for  this  family  of  methods  are  given,  and  are 
compared  with  those  for  several  other  schemes. 

19491.  Schooley,  J.  F.,  Evans,  G.  A.,  Jr.,  Soulen,  R.  J.,  Jr., 
Preparation  and  calibration  of  the  NBS  SRM767:  A  supercon- 
ductive temperature  fixed  point  device.  Cryogenics  20,  No.  4, 
193-199  (Apr.  1980). 

Key  words:  cryogenics;  pure  metals;  superconductivity; 
temperature  fixed  points;  temperature  scales;  thermometry. 

More  than  100  cryogenic-temperature  reference-point  devices 
based  upon  the  reproducible  superconductive  transition  tem- 
peratures of  five  elements  have  been  distributed  through  the 
NBS  Office  of  Standard  Reference  Materials  as  SRM  767.  The 
fixed-point  temperatures  of  the  device  have  been  noted  as  refer- 
ence temperatures  of  the  Provisional  Temperature  Scale  0.5  K 
to  30  K.  The  methods  of  preparation  of  the  device,  the  proce- 


226 


dures  for  its  calibration,  and  a  summary  of  the  results  of  the 
calibration  experiments  are  briefly  presented.  Suggestions  are 
offered  for  verification  of  the  device  temperatures  and  for  im- 
provements in  the  device  performance. 

19492.  Goodman,  D.  W.,  White,  J.  M.,  Measurement  of  active 
carbon  on  ruthenium  (110):  Relevance  to  catalytic  methanation, 

Surf.  Sci.  90,  201-203  (1979). 

Key  words:  carbon;  catalysis;  hydrogenation;  kinetics; 
methanation;  ruthenium;  single  crystal. 

A  technique  is  described  for  the  quantitative  measurement  by 
Auger  Electron  Spectroscopy  (AES)  of  carbon  on  a  Ru(llO) 
surface.  Previously,  the  detection  of  carbon  on  Ru,  even  qualita- 
tively, has  been  difficult  because  of  the  interference  between  the 
Ru(273  eV)  and  C(272  eV)  transitions.  The  lineshape  of  the 
AES  feature  associated  with  the  carbon  formed  by  heating  in 
CO  is  carbidic  in  nature.  This  form  of  carbon  is  shown  to  be 
active  toward  hydrogenation.  The  specific  rate  of  its  formation 
in  pure  CO  compares  with  the  rate  of  methanation  in  a  H2/CO 
mixture. 

19493.  Laufer,  A.  H.,  An  excited  state  of  acetylene:  Photochemi- 
cal and  spectroscopic  evidence,  /  Chem.  Phys.  73,  No.  1,  49-52 
(July  1,  1980). 

Key  words:  acetylene;  excited  state;  ketene;  photochemis- 
try; spectroscopy;  transient;  vacuum  ultraviolet. 

Absorption  spectra  of  a  long-lived  transient  in  the  140  and 
157  nm  region  have  been  observed  as  the  result  of  direct  excita- 
tion of  C2H2.  The  strongest  features  also  are  seen  as  the  result 
of  CH2CO  photolysis.  The  carrier  is  identified  as  C2H3.  A 
possible  alternate  assignment  of  the  transient  carrier  to  a  geo- 
metrical isomer,  such  as  H2C  =  C(vinylidene)  radical  is  dis- 
cussed. 

19494.  Penner,  S.,  Recirculating  accelerators  with  room  tempera- 
ture RF,  Proc.  Conf.  on  Future  Possibilities  for  Electron  Accel- 
erators, Charlottesville.  VA.  Jan.  8-10.  1979.  pp.  G-1— G-22 
(Department  of  Physics,  University  of  Virginia,  Charlottes- 
ville, VA,  1979). 

Key  words:  cw  accelerators;  electron  accelerators;  micro- 
tron;  recirculating  accelerators;  room-temperature  rf  sys- 
tems. 

This  paper  is  a  transcript  of  a  talk  delivered  at  the  Charlottes- 
ville conference  on  future  possibilities  for  electron  accelerators. 
It  discusses  the  need  for  cw  accelerators  for  nuclear  research, 
the  problems  in  developing  such  accelerators,  and  the  NBS/ 
LASL  proposal  for  research  aimed  at  developing  recirculating 
electron  accelerators  using  room  temperature  rf  accelerating 
techniques. 

19495.  Hanson,  A.  G.,  Bloom,  L.  R.,  Day,  G.  W.,  Gallawa,  R. 
L.,  Gray,  E.  M.,  Young,  M.,  Optical  waveguide  communica- 
tions glossary,  NTIA-SP-79-4.  80  pages  (U.S.  Department  of 
Commerce — National  Telecommunications  and  Information 
Administration,  Sept.  1979). 

Key  words:  communications;  fiber  optics;  guided  wave 
transmission;  optical  cable;  optical  communication;  optical 
fiber;  optical  fiber  waveguide;  optical  transmission;  optical 
waveguide;  telecommunications;  waveguide. 

This  glossary  defines  technical  terms  specific  to  optical  fiber 
waveguide  communications.  The  objective  is  to  clarify  the  vo- 
cabulary of  this  rapidly  emerging  technology:  to  provide  the 
nucleus  of  a  common  language  for  communications  engineers, 
manufacturers,  systems  designers  and  users. 

Selection  of  terms  has  been  deliberately  restrictive.  Only 
those  terms  specifically  relevant  to  optical  waveguide  communi- 
cations have  been  included.  Definitions  have  been  written  espe- 
cially with  the  communications  engineer  in  mind.  This  work  has 


been  a  joint,  interactive  effort  by  communications  engineers  of 
the  Institute  for  Telecommunications  Sciences  and  physicists  of 
the  National  Bureau  of  Standards.  Their  experience  in  the  fields 
of  communications  engineering  and  physical  measurement  has 
been  combined  in  an  attempt  to  produce  a  language  that  is 
unambiguous  to  both  disciplines. 

19496.  Margolis,  S.  A.,  Konash,  P.  J.,  Non-peptide  impurities  in 
angiotensin  I  and  other  commercial  peptides,  /  High  Resolution 
Chromatogr.  &  Chromatogr.  Commun..  Short  Commun.  3,  317 
(June  1980). 

Key  words:  angiotensin  I;  high  resolution  liquid  chromato- 
graphy; non-peptide  impurities;  peptide  hormones. 

Knowledge  of  the  purity  of  commercial  samples  of  biological- 
ly active  peptides  is  essential  to  the  understanding  and  interpre- 
tation of  pharmacological  and  physiological  studies  with  these 
substances.  However,  studies  in  our  laboratory  and  other  labora- 
tories show  thai  these  peptides  are  not  pure.  The  origin  and 
nature  of  these  impurities  has  not  been  investigated.  In  this 
study  we  demonstrate  that  certain  impurities  found  in  angioten- 
sin I  might  originate  from  the  rubber  stopper  of  the  container 
and  the  container  walls,  and  others  might  be  introduced  during 
the  purification  of  the  crude  peptide. 

19497.  Collins,  L.  A.,  Henry,  R.  J.  W.,  Norcross,  D.  W.,  Elec- 
tron collisions  with  polar  molecules:  Exchange  and  polarization 
in  elastic  scattering  by  HCI,  /  Phys.  B:  Atom.  Molec.  13,  No. 
11,  2299-2307  (June  1980). 

Key  words:  electron  collisions;  model  potentials;  polar  mol- 
ecules. 

The  local  free-electron-gas  exchange  potential  is  shown  to  be 
not  only  superior  to  the  orthogonalisation  approximation  to 
exchange,  but  also  to  yield  results  in  good  agreement  with  those 
from  an  essentially  exact  treatment  of  exchange.  The  imposition 
of  orthogonalisation  in  addition  to  the  local  exchange  potential 
yields  a  further  small  improvement  in  the  results.  The  use  of 
these  two  approximations  in  combination  appears  to  be  a  prom- 
ising technique.  A  polarisation  potential  cut-off  at  about  the 
position  of  the  H  atom  yields  results  for  the  ^1  eigenphase  sum 
that  have  resonant  behaviour  more  or  less  where  expected  on 
the  basis  of  measured  vibrational  excitation  cross  sections.  The 
elastic  differential  cross  section  has  a  strong  peak  in  the  back- 
ward direction,  with  important  implications  for  resonant  vibra- 
tional excitation. 

19498.  Liu,  S.  T.,  Fanney,  A.  H.,  Comparing  experimental  and 
computer-predicted  performance  of  solar  hot  water  systems, 
ASHRAEJ.  22,  No.  5,  34-38  (May  1980). 

Key  words:  computer;  energy;  heat  transfer;  hot  water; 
measurement;  modeling;  solar;  testing. 

Three  computer  programs  are  currently  used  for  the  design 
and  evaluation  of  solar  space  heating  and  domestic  hot  water 
systems.  In  order  to  provide  data  required  for  the  validation  of 
these  computer  programs  for  solar  domestic  hot  water  systems, 
the  National  Bureau  of  Standards  fabricated  and  instrumented 
six  typical  systems  at  its  Gaithersburg,  MD  site.  The  systems 
have  been  operating  since  June,  1978.  This  paper  describes  the 
testing,  and  experimental  results,  and  compares  these  results 
with  the  computer  predictions  for  the  first  twelve  months  of 
operation.  This  paper  was  presented  at  a  symposium  on  Solar 
Hot  Water  Systems  during  ASHRAES's  1980  Semiannual  meet- 
ing in  Los  Angeles,  and  will  appear  in  Transactions,  Vol.  86, 
Part  1. 

19499.  Johnson,  C.  R.,  Neumann,  M.,  Square  roots  with  positive 
definite  Hermitian  part.  Linear  and  Multilinear  Algebra  8,  353- 
355  (Jan.  1980). 

Key  words:  field  of  values;  Hermitian  part;  Jordan  form; 
positive  definite;  square  root. 
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The  question  of  when  a  square  matrix  has  a  square  root 
whose  Hermitian  part  is  positive  definite  is  posed  and  discussed. 

19500.  Biondi,  M.  A.,  Herzenberg,  A.,  Kuyatt,  C.  E.,  Reson- 
ances in  atoms  and  molecules,  Phys.  Today,  pp.  44-49  (Oct. 
1979). 

Key  words:  atoms;  electron  scattering;  electron  scattering 
resonances;  George  Schulz;  high  energy  resolution;  tempo- 
rary negative  ions. 

The  history  of  electron  scattering  resonances  is  reviewed, 
with  special  emphasis  on  the  work  of  the  late  George  Schulz. 

19501.  Walter,  F.  M.,  Linsky,  J.  L.,  Bowyer,  S.,  Garmire,  G., 
HEAO  1  observations  of  active  coronae  in  main-sequence  and 
subgiant  stars,  Astrophys.  J.  236,  L137-L141  (Mar.  15,  1980). 

Key  words:  late-type  stars;  stellar  coronae;  x-ray  sources. 

We  have  searched  the  HEAO  1  data  for  evidence  of  x-ray 
emission  from  105  bright  late-type  stars  of  luminosity  class  IV 
and  V,  selected  on  the  basis  of  indirect  optical  evidence  of  the 
presence  of  a  hot  corona.  Six  of  the  target  stars  were  detected 
at  the  3  cr  level  and  15  were  coincident  with  2  cr  x-ray  sources. 
On  a  statistical  basis  no  more  than  5  of  these  21  sources  are 
spurious,  and  the  probability  that  the  identification  with  the 
class  of  active  chromosphere  stars  is  spurious  is  <  10"^  The 
sources  lie  near  a  line  of  Li/Lboi  =  10"*,  similar  to  a  solar  plage, 
and  we  conclude  that  we  are  observing  the  most  active  coronae 
of  late-type  stars  which  are  not  members  of  close  binary  sys- 
tems. The  RS  CVn  systems  discovered  to  date  seem  to  form  a 
distinct  class  of  coronal  x-ray  sources,  but  the  lowest  x-ray 
luminosity  members  of  the  group,  of  which  Capella  may  be  the 
prototype,  appear  to  overlap  the  domain  of  these  single  stars 
with  active  coronae.  The  data  do  not  fit  the  coronal  model  of 
Gorenstein  and  Tucker  (1976),  but  they  are  consistent  with  the 
coronal  loop  model  of  Rosner  et  al.  as  extended  by  Walter  et  al. 

19502.  Kearsley,  E.  A.,  Zapas,  L.  J.,  Some  methods  of  measure- 
ment of  an  elastic  strain-energy  function  of  the  Valanis-Landel 
type,  /.  Rheol.  24,  No.  4,  483-500  (1980). 

Key  words:  biaxial;  elasticity;  elastomers;  extension;  rubber; 
strain-energy  function;  Valanis-Landel  form. 

For  some  pure  elastomers,  the  strain-energy  function  can  be 
expressed  as  the  sum  of  three  identical  functions  of  the  principal 
stretch  ratios,  that  is,  the  strain  energy  is  of  the  Valanis-Landel 
form.  Methods  of  measuring  this  function  are  derived  and  dem- 
onstrated. Examples  are  given  of  evaluation  from  extension  and 
compression  (biaxial  extension)  and  from  torsion  of  a  cylinder. 
The  character  of  the  strain-energy  function  about  the  unde- 
formed  state  (\  =  1)  is  examined  in  detail. 

19503.  Brown,  J.  E.,  Birky,  M.  M.,  Phosgene  in  the  thermal 
decomposition  products  of  polyCvinyl  chloride):  Generation,  de- 
tection and  measurement,  /  Anal.  Toxicol.  4,  166-174  (July/ 
Aug.  1980). 

Key  words:  carbonyl  chloride;  combustion;  decomposition; 
degradation;  electron  capture;  gas  chromatography;  in- 
frared spectroscopy;  mass  spectroscopy;  phosgene;  poly- 
mer; poly(vinyl  chloride);  PVC;  pyrolysis. 

An  analytical  study  was  made  to  determine  whether  carbonyl 
chloride  (phosgene)  is  formed  during  the  thermal  decomposition 
of  poly(vinyl  chloride),  PVC.  Four  methods  of  decomposition 
were  studied:  (1)  thermal  degradation  of  PVC  in  a  resistively 
heated  furnace,  (2)  electrical  overloading  of  a  PVC  clad  wire, 
(3)  electrical  arcing  between  electrodes  partially  covered  with 
PVC,  and  (4)  electric  arc  initiated  flaming  combustion  in  a  cup 
furnace.  Results  are  reported  which  show  that  significant  quan- 
tities of  phosgene  can  be  generated  from  PVC  by  the  electric 
arc  method.  Lesser  amounts  were  found  in  the  other  scenarios. 
The  measurements,  identification  and  quantification  of  phosgene 


in  the  decomposition  product,  were  obtained  through  the  use  of 
gas  chromatography,  infrared  spectroscopy  and  mass  spectros- 
copy. While  the  study  was  not  mechanistic  in  nature,  phosgene 
is  postulated  to  result  from  secondary  reactions  of  the  PVC 
products.  Reaction  mechanisms  are  suggested. 

19504.  Lynn,  J.  W.,  Shelton,  R.  N.,  Neutron  scattering  studies  of 
magnetic  superconductors,  /  Magn.  Mater.  15-18,  1577-1578 
(1980). 

Key  words:  Chevrel-phase;  crystal  fields;  magnetic  impuri- 
ties; magnetic  superconductors;  rare  earths. 

Measurements  have  been  carried  out  on  a  series  of  rare  earth 
Chevrel-phase  superconductors.  In  the  selenide  materials  well 
defined  crystal  field  transitions  have  been  observed,  which  can 
be  understood  to  a  first  approximation  on  the  basis  of  a  cubic 
crystal  field  with  a  magnetic  ground  state.  In  HoMoeSs,  on  the 
other  hand,  no  crystal  field  excitations  have  been  observed  over 
a  wide  range  of  energies.  Diffraction  data  show  that  essentially 
the  full  free-ion  moment  is  readily  induced  in  HoMoeSs,  but  that 
in  ErMoeSes  less  than  half  the  free-ion  moment  is  induced  at 
7"  =  5  K  and  H  =  10  kOe.  The  induced-moment  data  on 
HoMosSe  can  be  readily  interpreted  on  the  basis  of  one  Ho 
atom  per  unit  cell,  whereas  for  ErMosSes  this  appears  not  to  be 
the  case.  These  data  also  demonstrate  that  the  only  significant 
magnetic  impurity  phases  in  these  samples  are  (RE)202Se,  and 
these  are  typically  a  few  percent  or  less  in  volume. 

19505.  Laughlin,  C,  Victor,  G.  A.,  Intercombination  line  oscilla- 
tor strengths  for  the  Mg  i  isoelectronic  sequence,  Astrophys.  J. 
234,  407-409  (Nov.  15,  1979). 

Key  words:  fine  structure;  intercombination  line;  Mg  isoe- 
lectronic sequence;  transition  probability. 

Accurate  calculations  of  the  intercombination  line  oscillator 
strengths  for  the  Mg  i  isoelectronic  sequence,  through  Ar  vii, 
have  been  carried  out  using  a  semiempirical  model  potential 
method.  The  results  differ  significantly  from  some  earlier  se- 
miempirical estimates  but  are  in  good  agreement  with  some 
recent  relativistic  calculations. 

19506.  Smith,  W.  N.,  Larson,  C.  F.,  Innovation  and  U.S.  re- 
search: Problems  and  recommendations,  (Proc.  178th  Meeting 
American  Chemical  Society,  Washington,  DC,  Sept.  9-14, 
1979),  Paper  15  in  Innovation  and  U.S.  Research:  Problems  and 
Recommendations,  W.  N.  Smith  and  C.  F.  Larson,  Eds.,  ACS 
Symposium  Series  129,  pp.  159-169  (American  Chemical  Soci- 
ety Washington,  DC,  1980). 

Key  words:  bootleg  R&D;  government  laboratories;  indus- 
trial management;  R&D;  R&D  in  World  War  II. 

The  talk  covers  my  personal  experiences  as  a  worker  at  the 
National  Bureau  of  Standards  during  World  War  II  and  the 
years  immediately  following.  It  compares  the  adminstration  of 
R&D  at  NBS  and  other  Government  laboratories  with  that 
period  and  the  present  day. 

The  talk  also  touches  on  the  present  situation  in  the  manage- 
ment of  industrial  R&D  and  points  out  some  of  the  difficulties 
with  management  which  is  excessively  oriented  to  short-term 
pay-off. 

19507.  Wallerstein,  G.,  Greenstein,  J.  L.,  The  spectrum  of  the 
nebulosity  around  the  symbiotic  long-period  variable,  R  Aquar 

II,  Publ.  Astron.  Soc.  Pac.  92,  275-283  (June  1980). 

Key  words:  density;  long-period  variable;  model;  nebulo- 
sity; R  Aquar  ii;  spectrum;  temperature. 

Multichannel  spectrophotometric  and  SIT  spectrograph  data 
are  reported  for  R  Aqr  during  its  deep  minimum  of  September 
1977.  Line  identifications  and  fluxes  are  presented.  The  emission 
lines  are  analyzed  to  yield  the  following  parameters.  The  red- 
dening, which  must  be  circumstellar  at  6  =  —70°,  is  0.67  in 
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(B —  V).  From  the  ratio  of  Balmer  continuum  emission  to  Hy3  an 
electron  temperature  near  11,000  K  is  derived,  with  observation- 
al uncertainties  that  allow  values  from  9000  K  to  16,000  K. 
From  [O  ill]  lines  we  find  n*.  =  3  X  10^-5  X  10*  on  the  star 
position,  while  from  [O  i],  which  is  Hkely  to  be  formed  in  a  H  i 
region,  we  find  log  n^  to  be  in  the  range  of  3.5  to  5.5.  In  lines  of 
sight  off  the  star  but  on  visible  nebulosity  the  densities  are  lower 
but  only  by  about  a  factor  of  ten.  Recombination  lines  of  He  i 
and  H  show  a  small  enhancement  of  helium  and  the  ratio  of  O 
N  from  [O  i]  and  [N  i]  lines  shows  a  substantial  enhancement  of 
nitrogen.  The  ratios  of  Ne  ill  and  S  ill  to  O  iii  are  nearly 
normal.  A  model  of  R  Aqr  with  a  white  dwarf  or  O  subdwarf 
accreting  material  that  is  lost  by  the  long-period  variable  is 
discussed  but  to  date  there  is  no  direct  evidence  that  two  sepa- 
rate stars  are  present.  The  evidence  that  the  maxima  were  sup- 
pressed when  the  hot  source  was  bright  is  used  to  question  the 
binary  hypothesis  and  to  suggest  that  R  Aqr  may  be  a  single 
star  with  a  magnetically  active  region. 

19508.  Carroll,  J.  J.,  Madey,  T.  E.,  Melmed,  A.  J.,  Sandstrom, 
D.  R.,  The  room  temperature  adsorption  of  oxygen,  hydrogen 
and  carbon  monoxide  on  (1120)  ruthenium:  An  ellipsometry — 
LEED  characterization,  Surf.  Sci.  96,  508-528  (1980). 

Key  words:  ellipsometry;  flash  desorption;  LEED;  ruthen- 
ium. 

Experiments  involving  the  room  temperature  adsorption  of 
oxygen,  hydrogen  and  carbon  monoxide  on  a  single  crystal 
(1120)  ruthenium  surface  were  performed  in  ultra-high  vacuum 
by  monitoring  the  accumulation  of  adsorbates  using  ellipsometry 
while  simultaneously  observing  the  adsorbates'  periodicity  (or 
lack  of  it)  with  LEED.  Measurements  of  relative  carbon  mon- 
oxide coverages  were  made  using  a  temperature  programmed 
desorption  (flash  desorption)  method,  and  these  results  correlat- 
ed well  with  coverages  determined  using  ellipsometry. 

19509.  Santoro,  A.,  Wlodawer,  A.,  Absorption  correction  for 
Weissenberg  diffractometers.  Acta  Cryst.  A36,  442-450  (1980). 

Key  words:  absorption  correction;  diffractometers;  flat- 
cone;  macromolecules;  neutrons;  single-crystal;  Weissenberg 
methods;  x  rays. 

Formulas  are  derived  extending  several  semi-empirical  ab- 
sorption-correction methods  to  diffractometers  operating  in 
Weissenberg  geometries,  with  particular  attention  paid  to  flat- 
cone  geometry.  These  formulas  are  useful  for  a  variety  of  in- 
struments using  both  areas  and  linear  position-sensitive  detec- 
tors. While  a  complete  data  set  can  sometimes  be  corrected 
using  a  single  absorption  reflection,  it  was  found  that  the  best 
corrections  are  usually  obtained  by  considering  two  absorption 
reflections  rather  than  one.  A  discussion  of  the  optimum  choice 
of  absorption  correction  when  a  crystal  has  at  least  a  twofold 
symmetry  axis  is  presented.  The  accuracy  of  the  methods  and 
the  limits  of  applicability  have  been  examined  by  computer 
simulations. 

19510.  Smith,  A.  V.,  Goldsmith,  J.  E.  M.,  Nitz,  D.  E.,  Smith,  S. 
J.,  Absolute  photoionization  cross-section  measurements  of  the 
excited  AD  and  55  states  of  sodium,  Phys.  Rev.  A  22,  No.  2, 
577-581  (Aug.  1980). 

Key  words:  absolute  cross  section  measurement;  atom; 
cross  section;  excited  states;  photoionization;  sodium. 

We  have  measured  the  absolute  cross  section  for  photoioniza- 
tion of  the  AD  and  55  excited  states  of  sodium  for  1.06  ^.m 
radiation.  The  method  of  measurement  is  based  on  saturation  of 
ionization  probability  at  high  intensity  of  the  ionizing  radiation. 
The  measured  cross  sections  for  ionization  of  unaligned  atoms 
are  15.2  ±  1.7  Mb  for  the  AD  state  and  1.49  ±  0.13  Mb  for  the 
55  state,  both  in  excellent  agreement  with  calculated  values. 


19511.  Melmed,  A.  J.,  Carroll,  J.  J.,  Ellipsometry  data  analysis 
aided  by  derivative  plots  in  n,  ic-space,  Appl.  Opt.  19,  No.  11, 
1735-1736  (June  1,  1980). 

Key  words:  ellipsometry;  index  of  refraction. 

A  technique  involving  the  use  of  computer  generated  dA/dd, 
di///dd  plots  as  an  aid  in  the  analysis  of  ellipsometry  data  is 
described. 

19512.  Taylor,  P.  O.,  Phaneuf,  R.  A.,  Dunn,  G.  H.,  Absolute 
cross  sections  and  polarization  for  electron-impact  excitation  of 
the  resonance  multiplet  of  the  Be'^  ion,  Phys.  Rev.  A  22,  No.  2, 
435-444  (Aug.  1980). 

Key  words:  Be"^;  crossed  beams;  cross  sections;  electron 
impact;  excitation;  polarization. 

Crossed  beams  of  electrons  and  ground  state  Be"*^  ions  have 
been  used  to  measure  absolute  cross  sections  for  electron-impact 
excitation  of  the  313.1-nm  resonance  radiation  corresponding  to 
the  transition  Be*(2p)  — >•  Be*(2s).  Polarization  fractions  of  the 
emitted  light  were  also  measured.  Cross  sections  are  absolute  in 
the  sense  that  all  measurables  including  photon  flux  at  313  nm 
have  been  compared  to  relevant  standards.  The  doublet  emis- 
sion cross  section  in  units  of  10"'^  cm^  can  be  represented  as  a 
function  of  electron  energy  by  cr  =  —5.10  \tiE  +  23.0  from  4.4 
to  21  eV  (extrapolating  to  16  X  10"'*  cm ^  at  the  3.96-eV  thresh- 
old) and  by  or  =  101  \nE/E-\5\/E  from  21  to  740  eV.  Total 
uncertainties  at  a  high  (approximately  98%)  confidence  level  are 
about  ±  10%.  Coulomb-Born  II  calculations  of  Bely  overesti- 
mate the  value  at  threshold  by  a  factor  of  1.7,  and  a  recent 
Coulomb-Born  calculation  by  Mann  is  about  10%  higher  at  740 
eV.  Two-  and  five-state  close-coupling  calculations  lie,  respec- 
tively, 28%  and  19%  above  the  measurement  at  threshold.  For 
energies  from  5  to  300  eV  the  measured  polarization  fractions 
can  be  represented  hy  P  =  —0.0708  IrLE  +  0.284  which  given 
/»=  0.19  at  threshold. 

19513.  Hampson,  R.  F.,  Chemical  kinetic  and  photochemical  data 
sheets  for  atmospheric  reactions,  L''.5.  Department  of  Transpor- 
tation. Report  No.  FAA-EE-80-17,  490  pages  (Available  from 
the  National  Technical  Information  Service,  Springfield,  VA, 
Feb.  1980). 

Key  words:  air  pollution;  atmospheric  chemistry;  chemical 
kinetics;  data  evaluation;  gas  phase;  photoabsorption  cross 
section;  photochemistry;  quantum  yield;  rate  constant. 

A  set  of  individual  data  sheets  for  gas  phase  chemical  reac- 
tions and  photochemistry  of  neutral  species  is  presented.  These 
data  sheets  give  preferred  values  for  reaction  rate  constants, 
photoabsorption  cross  sections  and  quantum  yields  with  a  brief 
statement  discussing  the  basis  for  the  preferred  value.  Recent 
experimental  results  are  also  given.  The  coverage  of  this  initial 
set  of  data  sheets  issued  in  February  1980  corresponds  to  the 
approximately  400  reactions  listed  in  NBS  Special  Publication 
513,  R.  F.  Hampson  and  D.  Garvin,  May  1978.  For  approxi- 
mately one  quarter  of  these  reactions  the  data  entry  has  been 
updated  to  include  the  1979  recommendations  of  the  NASA 
Panel  for  Data  Evaluation  and  the  CODATA  Task  Group  on 
Chemical  Kinetics.  They  are  intended  to  provide  the  basic  phys- 
ical chemical  data  needed  as  input  data  for  calculations  model- 
ing atmospheric  chemistry. 

19514.  Reader,  J.,  Corliss,  C.  H.,  Eds.,  Line  spectra  of  the 
elements.  Paper  in  CRC  Handbook  of  Chemistry  and  Physics, 
61st  Edition.  Section  E — General  Physical  Constants  Line  Spec- 
tra of  the  Elements,  R.  C.  Weast  and  M.  J.  Astle,  Eds.,  pp.  E- 
219— E-348  (CRC  Press,  Inc.,  Boca  Raton,  FL,  1980). 

Key  words:  atomic  spectra;  intensities  of  lines;  line  spectra; 
spectrum  lines;  tables  of  spectra;  wavelengths. 

These  tables  contain  the  outstanding  spectral  lines  of  neutral 
(I),  singly  ionized  (II),  doubly  ionized  (III),  triply  ionized  (IV), 
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and  quadruply  ionized  (V)  atoms.  Listed  are  lines  that  appear  in 
emission  from  the  vacuum  uUraviolet  to  the  far  infrared.  For 
most  atoms  the  lines  were  selected  from  much  larger  lists  in 
such  a  way  as  to  include  the  stronger  observed  lines  in  each 
spectral  region.  In  a  few  cases  prominent  monoxide  band  heads 
are  also  given.  Literature  references  for  each  spectrum  are  col- 
lected at  the  end  of  the  entire  set  of  tables.  The  wavelengths 
range  from  40  to  40000  A.  Many  of  the  intensities  represent 
quantitative  estimates  of  relative  line  strengths  that  take  account 
of  varying  detection  sensitivity  at  different  wavelengths.  They 
are  on  a  linear  scale.  For  nearly  all  of  the  other  lines  the 
intensities  represent  qualitative  estimates  of  the  relative  strengths 
of  lines  not  greatly  separated  in  wavelength. 

19515.  Howe,  D.  A.,  Walls,  F.  L.,  Bell,  H.  E.,  Hellwig,  H.,  A 
small,  passively  operated  hydrogen  maser,  Proc.  32d  Annual 
Frequency  Control  Symposium,  Atlantic  City,  NJ,  May  3-June  1, 
1979,  pp.  554-568  (Electronic  Industries  Association,  2001 
Eye  Street,  N.W.,  Washington,  DC  20006,  1979). 

Key  words:  dielectrically  loaded  cavity;  frequency  stability; 
frequency  standard;  hydrogen  maser;  teflon  coating  tech- 
nique. 

A  compact  passive  hydrogen  maser  with  many  unique  fea- 
tures, including  a  significant  reduction  in  size  over  previous 
hydrogen  masers,  is  described.  It  uses  the  passive  mode  of 
operation,  thereby  permitting  use  of  a  small  microwave  TEon 
cavity  which  is  dielectrically  loaded  by  a  low-loss  alumina 
(AI2O3).  The  cavity  is  14.6  cm  O.D.  and  13.7  cm  high,  weighing 
only  4.4  kg.  The  unloaded  cavity  Q  factor  is  about  6000.  With  a 
conventional  source,  hexapole  state  selector,  and  4  magnetic 
shields  the  volume  of  the  entire  H-maser  resonator  package  is 
only  about  20  1. 

The  teflon  coated  quartz  bulb  which  is  common  in  other 
masers  has  been  replaced  by  a  teflon  coating  on  the  inside  wall 
of  the  cavity.  This  has  yielded  a  simpler  design  and  more 
rugged  H-maser  package.  The  technique  for  the  application  of 
liquid  emulsion  FEP  120  is  discussed. 

The  cavity  and  attached  endcaps  comprise  the  vacuum  enve- 
lope, thus  allowing  use  of  a  single  vacuum  system.  The  dimen- 
sional stability  of  the  ceramic  cavity  under  barometric  changes 
is  sufficiently  within  the  range  of  the  electronic  cavity  servo 
that  a  second  vacuum  system  is  not  needed.  For  temperature 
control,  a  single  oven  is  located  in  the  magnetic  shield  nest. 

The  electronics  for  this  small  passive  hydrogen  maser  is  very 
similar  to  that  previously  developed  at  NBS.  Preliminary  meas- 
urements on  a  prototype  small  maser  system  yield  a  frequency 
stability  of  approximately  cry(T)  =  6.6  X  10~'^  7-- 1/2  least 
one  day,  with  a  measurement  bandwidth  of  1  kHz. 

19516.  Milton,  H.  J.,  Dimensional  coordination  in  building.  Chap- 
ter 6  in  AIA  Metric  Building  and  Construction  Guide,  pp.  43-60 
(John  Wiley  and  Sons,  Inc.,  New  York,  NY,  May  1980). 

Key  words:  building  module;  controlling  dimensions;  co- 
ordinating sizes;  dimensional  coordination;  metric  building 
design;  metric  building  products;  modular  coordination. 

The  chapter  provides  a  general  outline  of  the  concepts  of 
metric  dimensional  coordination  in  building,  based  on  the  inter- 
national building  module  of  100  mm,  and  selected  multimodules. 
The  development  of  the  idea  of  dimensional  coordination  in  the 
U.S.  is  traced  and  contrasted  with  international  developments. 
Definitions  are  provided  of  dimensional  coordination  and  modu- 
lar coordination.  Major  elements  of  a  systematic  approach  to 
dimensional  coordination  are  listed  and  include:  modules  and 
preferred  dimensions;  space  reference  systems,  or  grids;  func- 
tional activity  spaces;  controlling  dimensions  for  building 
design;  coordinating  dimensions  for  building  products  and  as- 
semblies; production  (work)  sizes,  rules  of  fit,  and  joints;  con- 
struction layout;  and,  drawing  conventions,  symbols  and  defini- 
tions. These  elements  are  illustrated  as  needed.  Detailed  discus- 


sion deals  with:  modules  and  modular  dimensions,  including  a 
rationale  for  their  selection;  reference  grids;  horizontal,  vertical 
and  intermediate  controlling  dimensions  in  building;  and,  pre- 
ferred component  and  assembly  sizes,  and  a  matrix  for  their 
systematic  selection.  Suggestions  for  preferred  dimensions  and 
sizes  are  made  for  a  number  of  building  products,  such  as 
panels,  masonry  units,  boards,  sheet  materials,  tiles,  partitions, 
doorsets,  windows,  skylights,  and  spacing  of  concealed  mem- 
bers. Advantages  of  dimensional  coordination,  and  pros  and 
cons,  have  been  summarized. 

19517.  Risley,  A.,  Jarvis,  S.,  Jr.,  Study  of  the  dependence  of 
frequency  upon  microwave  power  of  wall-coated  and  buffer-gas- 
filled  passive  Rb"  frequency  standards,  Proc.  32d  Annual  Fre- 
quency Control  Symposium,  Atlantic  City,  NJ,  May  3-June  1, 
1979,  pp.  477-483  (Electronic  Industries  Association,  2001 
Eye  Street,  N.W.,  Washington,  DC  20006,  1979). 

Key  words:  buffer  gas;  cavity  pulling;  frequency  depend- 
ence; line  inhomogeneity;  Rb''  frequency  standard;  wall 
coating. 

Previous  studies  of  a  commercial  passive  gas  cell  Rb"  fre- 
quency standard  showed  a  strong  dependence  of  the  output 
frequency,  VRt,  upon  the  microwave  power,  P|j,\-  A  major 
conclusion  of  that  work  was  that  the  dependence  of  VRb  upon 
Pju.\  was  due  to  a  line  inhomogeneity  effect.  The  line  inhomo- 
geneity interpretation  suggested  that  substituting  a  wall  coating 
for  the  usual  buffer  gas  would  reduce  the  dependence  upon 
P^X-  As  a  part  of  the  present  work  a  wall  coating  (a  form  of 
paraffin)  was  used  and  a  reduction  of  this  dependence  by  a 
factor  of  100  was  obtained. 

The  present  work  has  led  to  a  more  convincing  theoretical 
demonstration  of  the  line  inhomogeneity  effect.  The  paper  dis- 
cusses some  of  the  details  of  the  analytical  procedure. 

There  are  certain  major  requirements  that  a  wall  coating 
would  have  to  satisfy  if  it  were  to  be  superior  to  the  usual 
buffer  gas  and  these  are  discussed  in  the  text.  The  advantages 
demonstrated  by  the  present  work  indicate  that  further  studies 
are  warranted  to  determine  if  an  improved  standard  could  be 
built  based  on  a  wall  coating. 

19518.  Mahaffey,  C.  T.,  The  effect  of  metrication  on  building 
codes  and  standards.  Chapter  9  in  AIA  Metric  Building  and 
Construction  Guide,  pp.  85-90  (John  Wiley  and  Sons,  Inc., 
New  York,  NY,  May  1980). 

Key  words:  building  codes;  building  standards;  dimensional 
coordination;  metrication;  regulatory  coordination;  stand- 
ardization and  international  harmonization. 

The  chapter  contains  an  analysis  of  major  metric  conversion 
issues  relating  to  U.S.  building  standards  and  codes,  with  special 
emphasis  on  the  need  for  proper  planning  and  coordination. 
Among  technical  issues  in  the  change,  both  the  selection  of 
correct  SI  units,  and  the  consideration  of  dimensional  coordina- 
tion in  the  selection  of  new  and  preferred  metric  dimensions  are 
stressed.  International  progress  in  standardization  and  in  the 
harmonization  of  building  regulations  is  addressed. 

19519.  Milton,  H.  J.,  Packard,  R.  T.,  SI  units  in  architecture. 

Chapter  3  in  AIA  Metric  Building  and  Construction  Guide,  pp. 
13-20  (John  Wiley  and  Sons,  Inc.,  New  York,  NY,  May 
1980). 

Key  words:  convenient  values;  metric  conversion;  preferred 
dimensions;  preferred  values;  SI  units  for  building. 

The  chapter  provides  advice  on  conversion  approaches,  pre- 
ferred dimensions  and  values,  and  SI  units  for  use  in  architec- 
ture and  building.  Specific  discussions  relate  to  SI  units  for 
length,  area,  volume  and  section  modulus,  mass,  time,  and  tem- 
perature. 
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19520.  Milton,  H.  J.,  Guidelines  for  metric  training  and  the 
transitional  period,  Chapter  10  in  AIA  Metric  Building  and 
Construction  Guide,  pp.  91-100  (John  Wiley  and  Sons,  Inc., 
New  York,  NY,  May  1980). 

Key  words:  adaptation  of  building  materials;  metric  famil- 
iarization; metric  products  and  non-metric  buildings;  repair 
and  maintenance. 

The  chapter  deals  with  two  aspects  of  metrication:  the  train- 
ing of  people  in  the  construction  community,  and  technical 
adaptation  during  the  transition  period. 

Formal  metric  training  programs  are  contrasted  with  informal 
familiarization  outside  and  within  the  work  environment.  Train- 
ing needs  of  various  groups  and  the  scope  for  construction 
industry  metric  training  programs  are  discussed.  The  value  of 
metric  recognition  points  and  mental  images  as  part  of  the 
familiarization  program  is  stressed  and  some  typical  examples 
are  given. 

Strategies  are  offered  for  the  technical  adaptation  of  materials 
and  components  during  the  transitional  phase,  both  for  design 
and  construction.  A  matrix  shows  various  degrees  of  complexity 
of  adaptation,  ranging  from  negligible  [no  or  minimal  change]  to 
costly  and  practically  impossible,  and  recommends  courses  of 
adaptive  action  for  designers  and  contractors.  The  impact  of 
metrication  in  relation  to  existing  buildings  and  their  mainte- 
nance, repair,  rehabilitation,  extensions  and  additions  is  exam- 
ined and  various  strategies  for  the  minimization  of  costs  and 
problems  are  recommended.  Legal  and  contractual  implications 
of  the  change  are  addressed. 

19521.  Martinez,  R.  I.,  Huie,  R.  E.,  Herron,  J.  T.,  Products  of 
the  reaction  of  hydroxyl  radicals  with  trans-2-butene  in  the 
presence  of  oxygen  and  nitrogen  dioxide,  Chem.  Phys.  Lett.  72, 
No.  3,  443-447  (June  15,  1980). 

Key  words:  hydroxyl  radical;  nitrates  ozone;  nitrogen  diox- 
ide; reaction;  trans-2-butene. 

The  reactions  of  hydroxy-substituted  alkyl  radicals,  formed  as 
secondary  products  in  the  reaction  of  ozone  with  trans-2-butene, 
have  been  identified  in  photoionization  mass  spectrometry  stud- 
ies, using  acetaldehyde  and  nitrogen  dioxide  as  free-radical  scav- 
engers. Products  derived  from  2-hydroxyl-l-methylpropyl  in  the 
absence  of  scavengers  include  2,3-butanedi-one  (diacetyl),  3-hy- 
droxy-2-butanone  (acetoin),  and  2,3-butanediol.  In  the  presence 
of  added  acetaldehyde  or  nitrogen  dioxide,  the  formation  of 
these  products  is  suppressed.  In  addition,  with  added  nitrogen 
dioxide,  new  products  are  formed  which  have  been  identified  as 
a  series  of  oxoalkyl  and  hydroxy-substituted-alkyl  nitrates  and 
peroxynitrates.  These  observations  may  have  an  important  bear- 
ing on  the  chemistry  of  photochemical  smog. 

19522.  Martin,  W.  C,  Series  formulas  for  the  spectrum  of  atomic 
sodium  (Na  0,  /.  Opt.  Sac.  Am.  70,  No.  7,  784-788  (July  1980). 

Key  words:  atomic  energy  levels;  atomic  spectra;  quantum 
defects;  Rydberg-Ritz  series;  sodium;  spectroscopic  series. 

The  available  data  on  the  energy  levels  of  Na  i  yield  Ritz 
quantum-defect  formulas  predicting  all  one-electron  (n/)  levels 
with  an  uncertainty  of  ±  0.03  cm"'  with  respect  to  the  3s  ^5i/2 
ground  level.  Such  formulas  are  given  here  for  the  ns  through 
ni  series  as  expressions  for  the  quantum  defect  S  in  inverse  even 
powers  of  n  — So,  with  5o  constant  for  each  nl  series.  These 
formulas  are  usually  more  convenient  for  calculations  than  the 
formulas  in  powers  of  n  —  8  and  core-polarization  formulas 
given  previously.  Term  differences  or  quantum  defects  predict- 
ed by  the  ns  through  nh  formulas  are  compared  with  a  number 
of  more  recent  experimental  determinations  in  the  range 
«  =  13-41. 

19523.  Linsky,  J.  L.,  Stellar  chromospheres,  Ann.  Rev.  Astron. 
Astrophys.  18,  439-488  (1980). 


Key  words:  chromosphere  sun;  emission-line  stars;  late-type 
stars;  stellar  chromospheres;  stellar  winds;  ultraviolet  spec- 
tra; x-ray  sources. 

This  is  a  comprehensive  review  of  recent  observational  and 
theoretical  studies  of  stellar  chromospheres.  Specific  topics  cov- 
ered include  the  definition  of  a  stellar  chromosphere,  the  regions 
of  the  H-R  diagram  in  which  chromospheres  occur,  semiempiri- 
cal  models  of  chromospheres  in  single  stars,  theoretical  models, 
the  Wilson-Bappu  relation,  systematic  flow  patterns,  how  chro- 
mospheres in  close  binary  systems  differ  from  chromospheres  in 
single  stars,  and  future  prospects  for  research. 

19524.  Jespersen,  J.  L.,  Some  implications  of  reciprocity  for  two- 
way  clock  synchronization,  (Proc.  11th  Annual  Precise  Time 
and  Time  Interval  (PTTI)  Applications  and  Planning  Meet- 
ing, Goddard  Space  Flight  Center,  Greenbelt,  MD,  Nov.  27- 
29,  1979),  NASA  Conf.  Publ.  2129.  pp.  171-184  (National 
Aeronautics  and  Space  Administration,  Scientific  and  Techni- 
cal Information  Office,  Greenbelt,  MD,  1979). 

Key  words:  clocks;  Loran-C;  propagation;  reciprocity;  syn- 
chronization. 

Two  common  methods  for  synchronizing  remote  clocks  are 
called  one-way  and  two-way.  Both  of  these  methods,  when 
operated  in  the  traditional  fashion  are  subject  to  a  number  of 
difficulties  related  to  propagation  perturbances.  This  paper 
points  out  however,  that  under  certain  circumstances,  these 
difficulties  can  be  circumvented  for  the  two-way  scheme.  This 
possibility  is  explored  theoretically,  in  some  detail,  with  respect 
to  the  Loran-C  navigation  system. 

19525.  Jespersen,  J.,  Kamas,  G.,  Weiss,  M.,  Voice  announcements 
of  time:  A  new  approach,  (Proc.  11th  Annual  Precise  Time  and 
Time  Interval  (PTTI)  Applications  and  Planning  Meeting, 
Goddard  Space  Flight  Center,  Greenbelt,  MD,  Nov.  27-29, 
1979),  NASA  Conf.  Publ.  2129.  pp.  363-384  (National  Aero- 
nautics and  Space  Administration,  Scientific  and  Technical 
Information  Office,  Greenbelt,  MD,  1979). 

Key  words:  clocks;  HF;  interference;  satellite;  spectrum; 
spectrum  conservation;  standard;  time  broadcast  stations; 
voice  announcements. 

A  recent  survey  by  NBS  reveals  that  the  voice  time  an- 
nouncements provided  by  radio  stations  WWV  and  WWVH  are 
used  more  often  than  any  other  features  of  the  time  signals.  It  is 
the  purpose  of  this  paper  to  describe  some  recent  NBS  work 
aimed  at  exploring  a  different  technique  for  generating  voice 
time  announcements.  The  idea  is  simply  this — a  time  code  from 
any  source,  such  as  those  broadcast  by  WWV,  WWVH, 
WWVB,  CHU,  or  the  GOES  satellite  is  translated  electronically 
into  a  voice  announcement.  This  approach  is  attractive  for  sev- 
eral reasons.  (1)  In  many  areas  voice  time  announcements  are 
weak  and  noisy  and  it  is  difficult  to  understand  them.  In  addi- 
tion, there  may  be  interference  from  other  "standard  time 
broadcast"  stations.  It  is  often  easy,  under  such  conditions,  to 
detect  and  error  correct  a  time  code.  The  "cleaned-up"  time 
code  is  then  electronically  converted  into  a  noise-free  voice 
announcement.  (2)  Normal  time  broadcasts  provide  voice  an- 
nouncements only  at  regular  intervals  of  time — such  as  every 
minute.  With  the  code-voice  conversion  technique,  a  voice  an- 
nouncement is  available  on  demand.  (3)  Any  time  code  signal 
may  be  used.  Thus,  the  GOES  satellite  which  broadcasts  only  a 
time  code,  can  be  made  to  "appear"  to  provide  voice  time 
announcements.  (4)  The  same  time  code  may  be  converted  into 
one  or  more  languages  at  the  receiver.  This  may  be  important 
for  solving  "the  problem"  of  what  language  or  languages  should 
be  broadcast  from  a  standard  time  satellite  broadcast.  That  is,  it 
may  not  be  necessary  to  broadcast  any  voice  announcement  in 
any  language  from  the  satellite — only  a  code — and  the  receiver 
would  contain  the  option  to  select  the  language  desired. 
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NBS  has  developed  equipment  to  convert  time  codes  from 
several  different  sources  into  voice  announcements.  Although 
the  emphasis  in  this  development  work  was  intended  to  demon- 
strate technical  feasibility,  rapid  progress  in  the  production  of 
commercial  electronic  voice  generation  units  will,  no  doubt, 
make  the  approach  suggested  here  feasible  both  technically  and 
economically  in  the  near  future. 

19526.  Klais,  O.,  Anderson,  P.  C,  Kurylo,  M.  J.,  A  reinvestiga- 
tion of  the  temperature  dependence  of  the  rate  constant  for  the 
reaction  O  +  O2  +  M-->03  -j-  M  (for  M  =  O2,  N2,  and  Ar)  by 
the  flash  photolysis  resonance  fluorescence  technique,  Int.  J. 
Chem.  Kinel.  12,  469-490  (1980). 

Key  words:  atmospheric  modeling;  oxygen  atoms;  ozone; 
rate  constants;  resonance  fluorescence. 

The  flash  photolysis  resonance  fluorescence  technique  has 
been  used  to  reinvestigate  the  kinetics  of  the  oxygen  atom- 
oxygen  molecule  combination  reaction.  Third-order  rate  con- 
stants for  ©2,  N2,  and  Ar  as  deactivant  molecules  were  deter- 
mined over  the  temperature  range  of  219-368  K.  The  results 
presented  herein  are  the  most  extensive  data  sets  available  for 
atmospheric  modeling  and  are  used  to  formulate  a  recommenda- 
tion for  such  purposes.  The  recommended  rate  expressions  are. 

19527.  Warnick,  W.  L.,  Hill,  J.  E.,  The  solar  collector  industry 
and  solar  energy,  Mon.  Energy  Rev.  DOE-EIA  Report  0035-02 
(80).  pp.  1-6  (Department  of  Energy,  Energy  Information 
Administration,  Washington,  DC,  Feb.  1978). 

Key  words:  energy  estimates;  geographical  distribution;  low 
temperature  collectors;  manufacturing  activity;  medium 
temperature  collector;  solar  energy;  special  collectors. 

From  a  1974  level  of  1.3  million  square  feet,  the  production  of 
solar  collectors  increased  over  ten-fold  to  13.9  million  square 
feet  in  1979  (based  upon  the  first  6-months'  data).  However, 
shipments  of  the  various  types  of  collectors,  while  increasing 
over-all,  show  sporadic  growth  patterns  over  the  5  1/2-year 
period.  Furthermore,  a  4-year  period  of  exponential  growth 
appears  to  have  ended. 

Solar  energy  incident  on  the  Nation's  inventory  of  solar  col- 
lectors during  1979  was  less  than  0.03  quadrillion  British  ther- 
mal units  (Btu).  It  is  estimated  that  during  1979  the  usable 
energy-output  from  solar  collectors  in  the  United  States  was 
about  0.008  quadrillion  Btu,  between  0.01  and  0.02  percent  of 
domestic  energy  consumption. 

19528.  Beehler,  R.  E.,  Davis,  D.  D.,  Cateora,  J.  V.,  Clements, 
A.  J.,  Barnes,  J.  A.,  Mendez-Quinones,  E.,  Time  recovery 
measurements  using  operational  GOES  and  transit  satellites, 

(Proc.  11th  Annual  Precise  Time  and  Time  Interval  (PTTI) 
Applications  and  Planning  Meeting,  Goddard  Space  Flight 
Center,  Greenbelt,  MD,  Nov.  27-29,  1979),  NASA  Conf.  Publ. 
2129,  pp.  283-312  (National  Aeronautics  and  Space  Adminis- 
tration, Scientific  and  Technical  Information  Office,  Green- 
belt,  MD,  1979). 

Key  words:  satellite;  time  dissemination. 

Users  with  requirements  for  timing  signals  available  over 
wide  geographical  areas  that  are  accurately  referenced  to 
UTC(NBS)  or  UTC(USNO)  can  conveniently  access  either  of 
two  operational  satellite  systems.  Two  geostationary  GOES 
(Geostationary  Operational  Environmental  Satellite)  satellites  lo- 
cated at  75°  and  135°  W  longitude  provide  a  continuous  NBS- 
referenced  time  code  to  the  Western  hemisphere,  including 
large  portions  of  the  Atlantic  and  Pacific  Ocean  areas.  Five 
operational  TRANSIT  satellites  provide  timing  signals  refer- 
enced to  UTC(USNO)  from  low-altitude  polar  orbits,  resulting 
in  worldwide  coverage  on  a  non-continuous  basis.  Convenient, 
fully  automatic,  microprocessor-based  commercial  receivers  are 
now  available  for  use  with  both  satellite  systems. 


Results  of  regular  monitoring  of  both  the  GOES  and  TRAN- 
SIT timing  signals  over  a  number  of  months  at  NBS,  Boulder, 
CO,  are  presented.  The  TRANSIT  results  include  an  analysis  of 
how  received  timing  accuracy  and  stability  are  affected  by:  (1) 
averaging  over  varying  numbers  of  satellite  passes;  (2)  averaging 
over  different  combinations  of  the  5  available  satellites;  (3)  using 
several  independent  receivers  of  the  same  type;  and  (4)  applica- 
tion of  [TRANSIT-UTC(USNO)]  published  corrections  to  the 
received  data.  Based  on  monitoring  experience  to  date  at  NBS, 
some  pros  and  cons  of  using  each  of  the  available  operational 
systems  are  discussed. 

Updated  information  on  recent  improvements  incorporated 
into  the  GOES  time  code  generation  and  monitoring  system  at 
Wallops  Island,  VA,  is  also  included. 

19529.  Bergquist,  J.  C,  Wineland,  D.  J.,  Laser  to  microwave 
frequency  division  using  synchrotron  radiation  II,  Proc.  32d 
Annual  Frequency  Control  Symposium,  Atlantic  City,  NJ,  May 
3-June  I,  1979,  pp.  494-497  (Electronic  Industries  Association, 
2001  Eye  Street,  N.W.,  Washington,  DC  20006,  1979). 

Key  words:  electron;  frequency  divider;  ion  trap;  laser; 
microwave;  relativistic;  synchroton  radiation. 

We  present  a  review  of  theoretical  calculations  which  demon- 
strate the  feasibility  of  obtaining  one  step  frequency  division 
from  optical  or  infrared  laser  frequencies  to  a  subharmonic  in 
the  microwave  spectral  region,  and  include  current  experimental 
designs  toward  a  practical  realization  of  this  goal.  We  plan  to 
drive  the  cyclotron  orbit  of  a  single  relativistic  electron,  which 
is  confined  in  a  Penning  ion  trap,  with  a  laser  beam  focused  to  a 
spot  diameter  ~X.  This  method  is  an  extension  of  a  common 
technique  used  in  cyclotrons  and  synchrotrons  where  the  orbit 
of  high  energy  particles  is  driven  at  a  harmonic  of  the  orbit 
frequency.  Our  experiment  is  designed  to  measure  this  orbit 
frequency  which  is  then  a  subharmonic  of  the  driving  (laser) 
frequency.  This  technique  requires  that  the  uncertainty  in  the 
electron  orbit  dimensions  be  limited  to  <  X/2,  which  is  possible 
by  radiative  cooling  and  the  method  of  motional  side-band  exci- 
tation. The  possibility  of  a  unified  optical  wavelength/frequency 
standard  is  evident. 

19530.  Costain,  C.  C,  Boulanger,  J.  S.,  Daams,  H.,  Hanson,  D. 
W.,  Beehler,  R.  E.,  Clements,  A.  J.,  Davis,  D.  D.,  Klepc- 
zynski,  W.  J.,  Veenstra,  L.,  Kaiser,  J.,  Guinot,  B.,  Azoubib, 
J.,  Parcelier,  P.,  Freon,  G.,  Brunet,  M.,  Two-way  time  transfer 
via  geostationary  satellites  NRC/NBS,  NRC/USNO  and  NBS/ 
USNO  via  Hermes  and  NRC/LPTF  (France)  via  Symphonic, 
(Proc.  11th  Annual  Precise  Time  and  Time  Interval  (PTTI) 
Applications  and  Planning  Meeting,  Goddard  Space  Flight 
Center,  Greenbelt,  MD,  Nov.  27-29,  1979),  NASA  Conf.  Publ 
2129,  pp.  499-519  (National  Aeronautics  and  Space  Adminis- 
tration, Scientific  and  Technical  Information  Office,  Green- 
belt, MD,  1979). 

Key  words:  Hermes/CTS;  international  time  comparison; 
precise  time  transfer;  satellite;  time;  time  scales. 

The  two-way  time  transfer  using  the  Hermes  (CTS)  satellite 
and  the  Symphonie  satellite  began  in  July,  1978.  The  Hermes 
experiment  finished  at  the  end  of  June  1979,  and  the  Symphonie 
experiment  will  continue  until  the  end  of  1980.  The  NRC  uses 
terminals  at  the  Communication  Research  Center  about  25  miles 
from  the  NRC  laboratory,  and  the  time  transfer  from  NRC  to 
CRC  is  made  using  line  of  sight  TV  reception  with  frequent 
checks  by  portable  cesium  or  rubidium  clocks.  Initially  the 
USNO  used  Goddard  terminals,  and  the  NBS  a  HEW  terminal 
in  Denver,  and  both  relied  primarily  on  portable  clock  synchro- 
nization. For  the  last  eight  months,  Comsat  terminals  were  used 
at  the  USNO  and  at  NBS,  so  that  no  secondary  time  transfer 
was  required.  In  France,  the  PBS  Symphonie  terminal  is  in 
Brittany,  300  miles  from  the  Laboratoire  de  Temps  et  Fre- 
quence (LPTF)  at  the  Observatoire  de  Paris,  and  the  time 
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transfer  to  the  terminal  is  made  via  the  TV  networks.  The 
uncertainty  in  this  latter  link  is  about  20  ns,  but  for  the  other 
stations  the  uncertainty  is  1  to  5  ns. 

In  most  of  the  experiments,  1  pps  pulses  of  the  station  atomic 
clocks  were  exchanged  between  the  partners,  and  a  cubic  equa- 
tion was  fitted  to  the  1000  to  2000  second  measurements.  The 
equations  were  exchanged  and  substracted  to  obtain  the  time 
difference  of  the  stations.  The  standard  deviation  in  the  fit  of 
the  equations  varied,  depending  on  conditions,  from  1.5  ns  to  16 
ns.  For  the  last  month  of  the  Hermes  experiment  a  1  MHz 
signal  was  used,  giving  a  standard  deviation  of  0.18  ns. 

The  comparison  of  the  time  scales  via  satellite  and  via  Loran- 
C  (BIH  Circular  D)  show  clearly  that  some  Loran-C  links  are 
very  good,  but  that  the  NBS  link  varies  by  1  fxs.  Via  the 
satellite  the  frequencies  of  the  time  scales  can  be  compared  with 
an  accuracy  of  2  X  10"''' 

19531.  Laug,  O.  B.,  Constriction  resistance  measuring  system  for 
residential  branch  circuit  connections,  Rev.  Sci.  Instrum.  51, 
No.  9,  1240-1246  (Sept,  1980). 

Key  words:  constriction  resistance;  contact  resistance;  elec- 
trical connections. 

A  constriction  resistance  measuring  system  was  designed  for 
evaluating  the  performance  of  residential  branch  wiring  circuit 
connections.  The  measurement  system  separates  the  bulk  from 
the  constriction  resistance  by  utilizing  the  nonlinear  voltage- 
current  behavior  of  a  connection.  The  method  overcomes  some 
of  the  past  problems  with  the  nonlinear  technique  by  employing 
a  pulse  stimulus  current  coupled  to  a  high-speed  data  acquisition 
system  under  computer  control.  A  least  squares  nonlinear  fit 
program  is  used  to  obtain  the  best  fit  of  the  voltage-current  data 
to  an  equation  which  serves  as  the  nonlinear  model.  The  model 
was  verified  by  simulating  connections  with  a  "true  4-wire 
crossed  rod"  measurement  technique.  Measurements  on  connec- 
tions formed  with  aluminium  and  copper  conductors  agree 
closely  with  the  parameters  predicted  by  the  model.  The 
method  is  shown  to  have  the  ability  to  accurately  measure  the 
constriction  resistance  of  practical  connectors  in  the  presence  of 
widely  changing  values  of  bulk  resistance.  A  modification  of  the 
technique  is  proposed  and  shown  to  have  a  potential  threefold 
increase  in  sensitivity. 

19532.  Newbury,  D.  E.,  Methods  for  quantitative  analysis  in 
secondary  ion  mass  spectrometry,  Scanning  3,  110-118  (1980). 

Key  words:  ion  microprobe  mass  analysis;  microanalysis; 
quantitative  analysis;  secondary  ion  mass  spectrometry; 
sputtering;  surface  analysis. 

Methods  for  quantitative  analysis  in  secondary  ion  mass  spec- 
trometry must  be  capable  of  correcting  for  strong  matrix  effects 
on  emitted  secondary  ion  intensities  as  well  as  strong  instrumen- 
tal effects  on  measured  secondary  ion  intensities.  Both  empirical 
methods,  based  on  sensitivity  factors  and  working  curves,  and 
theoretical  models  for  secondary  ion  emission,  are  available. 
Absolute  sensitivity  factors  are  not  satisfactory  because  of  the 
lack  of  compensation  for  matrix  effects.  Working  curves  are 
capable  of  yielding  analysis  with  5%  relative  accuracy  but  offer 
poor  flexibility  in  dealing  with  unknowns  which  differ  strongly 
from  the  standards.  Relative  sensitivity  factors  offer  both  flexi- 
bility in  the  analysis  of  unknowns  and  an  error  distribution  in 
which  80%  of  the  analyses  fall  within  a  factor  of  2  of  the 
unknown  and  99%  within  a  factor  of  5.  Numerous  physical 
models  for  secondary  ion  emission  are  available  but  are  general- 
ly limited  in  application  due  to  uncertainties  in  the  required 
physical  data.  The  local  thermal  equilibrium  (LTE)  model  is 
broadly  applicable  with  partial  constraint  on  the  composition  of 
the  unknown.  The  LTE  error  distribution  places  about  50%  of 
the  analyses  within  a  factor  of  2  and  80%  within  a  factor  of  5. 
Large  errors,  exceeding  a  factor  of  10,  are  observed  for  heavy 
elements,  possibly  due  to  uncorrected  instrument  effects. 


Future  development  of  analytical  methods  may  combine  the 
relative  sensitivity  factor  method  (which  minimizes  the  influence 
of  instrument  artifacts)  with  the  theoretical  description  of  sec- 
ondary ion  emission  (to  calculate  matrix  effects). 

19533.  Madey,  T.  E.,  Stockbauer,  R.  L.,  van  der  Veen,  J.  F., 
Eastman,  D.  E.,  Angle-resolved  photon-stimulated  desorption  of 
oxygen  ions  from  a  W(lll)  surface,  Phys.  Rev.  Lett.  45,  No.  3, 
187-190  (July  21,  1980). 

Key  words:  angular  distribution  of  ions;  chemisorption; 
electron  stimulated  desorption;  ESDIAD;  ion  energy  distri- 
butions; ion  yield;  oxygen;  photon  stimulated  desorption; 
synchrotron  radiation;  tungsten. 

A  definitive  determination  of  angle-resolved  photon-stimulat- 
ed desorption  of  ions  from  a  well-characterized  adsorbate,  and  a 
direct  comparison  with  electron-stimulated  desorption  are  re- 
ported. Ion  angular  distributions,  energy  distributions,  and 
photon  excitation  spectra  for  O*  desorption  from  W(lll)  have 
been  measured  for  oxygen  coverages  ranging  from  a  fractional 
monolayer  to  a  multilayer  oxide. 

19534.  Radebaugh,  R.,  Lawless,  W.  N.,  Siegwarth,  J.  D., 
Morrow,  A.  J.,  Electrocaloric  refrigeration  at  cryogenic  tem- 
peratures, Ferroelectrics  27,  205-211  (1980). 

Key  words:  ceramics;  cryogenics;  dielectric  constant;  elec- 
trocaloric effect;  entropy;  ferroelectrics;  glass-ceramics; 
heat  switches;  polarization;  refrigeration;  specific  heat 
strontium  titanate. 

Refrigeration  utilizing  the  electrocaloric  effect  can  be  pro- 
duced with  no  moving  parts  and  thus,  promises  to  be  highly 
reliable.  This  paper  reviews  the  principles  and  experimental 
results  on  electrocaloric  refrigeration,  particularly  in  the  4-15  K 
temperature  range.  Many  electrocaloric  materials  were  studied 
but  none  was  found  with  a  sufficiently  large  reversible  electro- 
caloric effect  for  a  practical  refrigerator.  The  largest  effects 
were  seen  in  a  SrTiOs  ceramic,  followed  by  a  KTaOa  single 
crystal.  Temperature  reductions  of  about  0.3  K  at  10  K  were 
observed  during  depolarization  from  fields  of  20  kV/cm.  A 
theoretical  model  based  on  the  lattice  dynamics  of  displacive 
dielectrics  is  postulated  to  explain  the  observed  temperature 
changes  in  such  materials. 

19535.  Bass,  A.  M.,  Glasgow,  L.  C,  Miller,  C,  Jesson,  J.  P., 
Filkin,  D.  L.,  Temperature  dependent  absorption  cross  sections 
for  formaldehyde  (CH2O):  The  effect  of  formaldehyde  on 
stratospheric  chlorine  chemistry.  Planet  Space  Sci.  28,  675-679 
(Feb.  1980). 

Key  words:  absorption  cross-section;  chlorine  chemistry; 
formaldehyde;  ozone;  stratosphere. 

New  measurements  are  reported  of  the  absorption  cross  sec- 
tions of  formaldehyde  at  296  K  and  223  K.  These  measurements 
are  significantly  lower  than  those  reported  in  the  earlier  litera- 
ture at  ca.  353  K.  The  implications  of  the  lower  absorption  cross 
sections  for  stratospheric  chlorine  chemistry  are  considered 
using  a  one  dimensional  atmospheric  model.  A  slight  modifica- 
tion to  CIX  partitioning  is  predicted  for  the  new  cross  sections, 
with  only  a  small  effect  on  estimated  chlorine-catalyzed  ozone 
perturbations. 

19536.  Troland,  T.  H.,  Heiles,  C,  Johnson,  D.  R.,  Clark,  F.  O., 
Polarization  properties  of  the  86.2  GHzv  =  1,  J  =  2-»l  SiO 
mas&t,  Astrophys.  J.  232,  143-157  (Aug.  15,  1979). 

Key  words:  interstellar,  molecules,  masers,  polarization; 
stars,  long  period  variables;  stars,  supergiants. 

Complete  Stokes  parameters  have  been  measured  for  a  small 
sample  of  SiO  masers  associated  with  variable  stars.  These 
sources  were  found  to  be  typically  15-30%  linearly  polarized 
and  to  exhibit  no  circular  polarization  above  limits  of  as  low  as 
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a  few  percent.  The  Orion  Molecular  Cloud  source  exhibited  no 
linear  or  circular  polarization  greater  than  3%  during  the  pres- 
ent observing  period.  The  Stokes  parameters  for  R  Cas,  not 
necessarily  including  the  total  intensity,  were  found  to  vary 
over  short  periods.  Comparison  of  the  new  profiles  for  regular 
variable  stars  with  those  obtained  several  optical  periods  earlier 
reveals  substantial  changes.  No  apparent  correlation  exists  be- 
tween these  changes  and  the  optical  variations  of  the  stars. 

19537.  Hiza,  M.  J.,  Haynes,  W.  M.,  Orthobaric  liquid  densities 
and  excess  volumes  for  multicomponent  mixtures  of  low  molar- 
mass  alkanes  and  nitrogen  between  105  and  125  Ka,  /  Chem. 
Thermodynamics  12,  No.  1,  1-10  (1980). 

Key  words:  densities;  excess  volumes;  liquid  mixtures;  LNG 
components;  multicomponent  systems;  orthobaric. 

A  magnetic  suspension  densimeter  has  been  used  to  determine 
orthobaric  liquid  densities  of  gravimetrically  prepared  multi- 
component  mixtures  containing  the  major  components  of  lique- 
fied natural  gas,  i.e.,  nitrogen,  methane,  ethane,  propane,  isobu- 
tane,  and  normal  butane,  between  105  and  125  K.  These  results 
were  obtained  to  provide  a  test  of  the  capability  of  mathemat- 
ical models  to  predict  the  densities  of  liquefied  natural-gas  mix- 
tures. Combinations  of  the  subject  components  were  chosen  to 
provide  the  most  severe  test  of  the  models  and  the  possibility  of 
using  the  measured  densities  to  optimize  parameters  of  the 
models.  Deviations  are  given  between  the  experimental  densities 
for  each  mixture  and  values  predicted  with  an  extended  corre- 
sponding-states model  optimized  to  binary-mixture  and  pure- 
component  orthobaric  liquid  densities  obtained  with  the  same 
apparatus.  Uncertainties  of  the  present  results  are  discussed  in 
relation  to  the  experimental  technique,  the  knowledge  of  the 
compositions  of  the  liquid  mixtures,  and  the  comparisons  be- 
tween the  experimental  and  predicted  results.  Approximate  total 
vapor  pressures  are  also  given  for  each  mixture  at  the  tempera- 
tures studied. 

19538.  Hanley,  H.  J.  M.,  Evans,  D.  J.,  Equilibrium  and  non- 
equilibrium  radial  distribution  functions  in  mixtures,  Mol.  Phys. 
39,  No.  4,  1039-1042  (1980). 

Key  words:  computer  simulation;  conformal  solution 
theory;  mixture;  molecular  dynamics;  radial  distribution 
function;  soft  spheres. 

The  equilibrium  and  nonequilibrium  radial  distribution  func- 
tions of  a  binary  50  percent  mixture  of  soft  spheres  have  been 
estimated  using  nonequilibrium  molecular  dynamics  on  a  system 
of  108  particles.  The  variation  of  the  functions  with  size  and 
mass  difference  of  the  particles  is  discussed.  It  is  remarked  that 
this  study  provides  a  direct  test  of  conformal  solution  theory. 

19539.  Fickett,  F.  R.,  Kaplan,  S.  B.,  Powell,  R.  L.,  Radebaugh, 
R.,  Clark,  A.  F.,  Definitions  of  terms  for  practical  supercon- 
ductors: 4.  Josephson  phenomena,  Cryogenics  20,  No.  6,  319- 
325  (June  1980). 

Key  words:  critical  parameters;  definitions;  flux  phenom- 
ena; Josephson  phenomena;  stabilization;  superconductors; 
terminology. 

The  definitions  of  terms  used  in  describing  the  phenomenol- 
ogy and  measurement  practices  of  practical  superconductive 
materials  are  proposed.  The  definitions  cover  the  subject  cate- 
gories of:  1)  fundamental  states  and  fiux  phenomena;  2)  critical 
parameters;  3)  fabrication,  stabilization,  and  transient  losses;  and 
4)  Josephson  phenomena.  It  is  intended  that  these  terms  will 
become  the  basis  for  development  of  standard  measurement 
practices  and  responses  are  invited. 

19540.  Diller,  D.  E.,  Chang,  R.  F.,  Composition  of  mixtures  of 
natural  gas  components  determined  by  Raman  spectrometry, 

Appl.  Spectrosc.  34,  No.  4,  411-414  (1980). 


Key  words:  gas  mixture  composition;  gravimetrically  pre- 
pared gas  mixtures;  molar  intensity  ratios;  natural  gas  com- 
ponents; Raman  spectrometric  method;  spectral  line  intensi- 
ty measurements. 

The  feasibility  of  using  Raman  spectrometry  for  determining 
the  composition  of  mixtures  of  natural  gas  components  was 
examined.  Raman  intensity  measurements  were  carried  out  on 
eight,  gravimetrically  prepared,  binary  gas  mixtures  containing 
methane,  nitrogen,  and  isobutane  at  ambient  temperature  and  at 
pressures  of  0.8  MPa.  The  repeatability  of  the  molar  intensity 
ratio,  {h/y2)/{h/y{),  where  y\  is  the  concentration  of  compo- 
nent 1  in  the  mixture,  and  A  is  the  intensity  of  the  related  line  in 
the  mixture  spectrum,  was  examined.  The  compositions  of  two 
gravimetrically  prepared  methane-nitrogen-isobutane  gas  mix- 
tures were  determined  spectrometrically  with  an  estimated  pre- 
cision of  about  0.001  in  the  mole  fraction.  Typical  differences 
from  the  gravimetric  concentrations  were  less  than  0.002  in  the 
mole  fraction.  The  Raman  spectrum  of  a  gravimetrically  pre- 
pared, eight  component,  hydrocarbon  gas  mixture  was  obtained 
to  show  that  the  Raman  spectrometric  method  has  potential  for 
being  applicable  to  natural  gas  type  mixtures. 

19541.  Cezairliyan,  A.,  Miiller,  A.  P.,  Thermophysical  meas- 
urements on  low  carbon  304  stainless  steel  above  1400  K  by  a 
transient  (subsecond)  technique.  Int.  J.  Thermophys.  1,  No.  1, 
83-95  (Sept.  27,  1979). 

Key  words:  dynamic  measurements;  electrical  resistivity; 
emittance;  heat  capacity;  high  temperature;  melting  point; 
stainless  steel;  thermodynamics. 

Simultaneous  measurements,  by  a  subsecond  duration  tran- 
sient technique,  to  determine  the  specific  heat  capacity,  Cp,  the 
electrical  resistivity,  p,  and  the  hemispherical  total  emittance  in 
the  temperature  range  1400-1700  K,  and  the  melting  point  and 
the  radiance  temperature  at  the  melting  point,  of  AISI  type 
304L  stainless  steel  are  described.  The  results  are  expressed  by 
the  relations:  Cp  =  1 127-7.265  X  10"^  7+  2.884  x  10-"  7^ 
p  =  75.59  +  4.695  X  lO'^  T- 9.592  X  lO'^  7^,  where  Cp  is  in 
J-kg"'-K"',  p  is  in  p,n-cm,  and  T  is  in  K.  The  value  of  the 
hemispherical  total  emittance  is  0.37  in  the  range  1700-1900  K. 
The  melting  point  and  the  radiance  temperature  (at  653  nm)  at 
the  melting  point  are  1707  and  1590  K,  respectively,  yielding  a 
value  of  0.385  for  the  normal  spectral  emittance  at  the  melting 
point.  Estimated  inaccuracies  of  the  measured  properties  are: 
3%  for  the  specific  heat  capacity,  2%  for  electrical  resistivity, 
5%  for  hemispherical  total  emittance,  and  8  K  for  melting  point 
and  radiance  temperature  at  the  melting  point. 

19542.  Bussey,  H.  E.,  Dielectric  measurements  in  a  shielded  open 
circuit  coaxial  line,  IEEE  Trans.  Instrum.  Meas.  IM-29,  No.  2, 
120-124  (June  1980). 

Key  words:  coaxial  line  open  circuit;  coaxial  line  support 
bead;  dielectric  constant;  dielectric  loss;  rf  and  microwave 
dielectrics;  standard  dielectric  liquids. 

A  coaxial  transmission  line  terminated  by  a  shielded  open 
circuit  is  convenient  for  dielectric  measurements  over  a  frequen- 
cy range  from  quasi-static  to  microwave  in  a  single  sample 
holder.  The  transmission  line  analysis  including  the  open  circuit 
termination  covered  by  lossy  dielectric  is  outlined.  Examples  of 
measurements  of  known  liquids  are  given.  Errors  may  arise 
because  the  support  bead  of  a  coaxial  connector  may  excite 
various  higher  modes  depending  on  the  perfection  of  the  sym- 
metry and  on  the  product  frequency  times  refractive  index  of 
the  sample.  Criteria  are  given  for  the  onset  of  higher  modes. 

19543.  Acquista,  N.,  Reader,  J.,  Spectrum  and  energy  levels  of 
triply  ionized  zirconium  (Zr  iv),  J.  Opt.  Soc.  Am.  70,  No.  7, 
789-791  (July  1980). 

Key  words:  spectra;  ultraviolet;  zirconium. 
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The  spectrum  of  Zr  iv  was  observed  with  a  sHding  spark  in 
the  region  from  440  to  2670  A  on  the  10.7-m  normal-  and 
grazing-incidence  spectrographs  at  NBS.  About  30  new  lines 
were  observed.  The  level  system  (Rb  i  isoelectronic  system, 
4/>'n0  was  extended  to  include  the  series  ns  (n  =  5  —  8),  np 
(„  =  5-7),  nd  (n  =  4-6),  nf  (n  =  4-6),  and  ng  (n  =  5-9). 
The  nf  series  exhibits  irregular  fine-structure  splittings  and  quan- 
tum defects.  The  ionization  energy  was  determined  from  the  ng 
series  to  be  277  605.8  ±  1.5  cm'^  (34.4190  ±  0.0002  eV).  New 
wavelengths  were  determined  for  the  45^p^—454/>^  transitions  of 
Zr  VI. 

19544.  Driver,  L.  D.,  Ries,  F.  X.,  A  wideband  RF  voltage  compa- 
rator, (Proc.  Conf  on  Precision  Electromagnetic  Meas- 
urements, Braunschweig,  Federal  Republic  of  Germany,  June 
23-27,  1980),  IEEE  No.  80CH1497-71M,  487-488  (Institute  of 
Electrical  and  Electronics  Engineers,  New  York,  NY,  1980). 

Key  words:  linear  voltage  response;  rf  voltage  comparator; 
Schottky-barrier  diodes;  voltage  comparator;  wideband 
comparator. 

A  wideband  rf  voltage  comparator  is  described  which  enables 
highly  accurate  rf  voltage  measurements  over  the  range  of  10 
mV  rms  to  20  V  rms  from  less  than  100  kHz  to  beyond  1  GHz. 
This  device  uses  a  pair  of  matched  Schottky-barrier  diodes  in 
each  of  two  independent  dual  channel  configurations.  The  co- 
axial line  sections  are  impedance  compensated  to  assure  a 
VSWR  of  less  than  1.03  up  to  1  GHz. 

19545.  Weber,  M.  J.,  Hegarty,  J.,  Blackburn,  D.  H.,  Laser- 
induced  fluorescence  line  narrowing  of  Eu^'^  in  lithium  borate 
glass,  (Proc.  Conf  on  Boron  in  Glass  &  Glass  Ceramics, 
Alfred,  NY,  June,  1977),  Paper  in  Borate  Glasses:  Structure, 
Properties,  Applications,  L.  D.  Pye,  V.  D.  Frechette,  and  N.  J. 
Kreidl,  Eds.,  pp.  215-226  (Plenum  Press,  New  York,  NY, 
1978). 

Key  words:  europium  lithium  borate  glass;  fluorescence  line 
narrowing;  glass;  laser;  laser  glass;  laser-induced  fluores- 
cence. 

The  energy  levels  and  transition  probabilities  of  Eu'"^  ions  in 
an  alkali  borate  glass  are  investigated  using  laser-induced  flu- 
orescence line  narrowing.  Because  of  site-to-site  variations  in 
the  local  fields,  spectroscopic  properties  of  paramagnetic  ions  in 
glass  are  characterized  by  large  inhomogeneous  linewidths  and 
nonexponential  excited-state  decays.  When  a  narrowband  laser 
is  used,  only  those  ions  resonant  to  within  the  homogeneous 
linewidth  are  excited.  If  the  laser  is  pulsed  and  the  emission  is 
observed  before  any  ion-ion  cross  relaxation  occurs,  a  line- 
narrowed  fluorescence  arising  from  a  selected  subset  of  ions  is 
observed.  By  tuning  the  laser  within  an  inhomogeneous  absorp- 
tion band,  the  full  range  of  local  environments  in  the  glass  is 
probed. 

Measurements  were  made  at  liquid  helium  temperatures  using 
pulsed  laser  excitation  tuned  across  the  ^Do  and  ^Dz  absorption 
bands  of  Eu^'^.  Fluorescence  was  observed  from  the  ^Do  state  to 
levels  of  the  T  multiplet. 

19546.  Nyyssonen,  D.,  Jerke,  J.  M.,  Linewidth  measurement: 
From  fine  art  to  science,  Proc.  Int.  Electron  Devices  Meeting, 
Washington,  DC,  Dec.  4-6,  1978,  78CH1324-3ED,  pp.  437-440 
(Electron  Devices  Society  of  Institute  of  Electrical  and  Elec- 
tronics Engineers,  New  York,  NY,  1978). 

Key  words:  linewidth  measurement;  microlithography;  mi- 
crometrology;  microscopy. 

Traditional  methods  of  linewidth  measurement  on  integrated 
circuit  photomasks  and  wafers  have  employed  an  optical  micro- 
scope with  some  type  of  measuring  eyepiece.  In  recent  years, 
the  push  to  finer  line  geometries  has  revealed  systematic  mea- 
surement differences  between  instruments  as  large  as  1.0  fxm. 
Modeling  of  linewidth  measurement  systems  has  shown  that 


these  differences  may  be  attributed  to  differences  in  edge  detec- 
tion criteria.  New  techniques  have  been  developed  at  the  NBS 
for  accurate  optical  edge  detection  and  calibration  of  other 
optical  linewidth  measurement  systems. 

19547.  Wise,  S.  A.,  Bonnett,  W.  J.,  May,  W.  E.,  Normal  and 
reverse-phase  liquid  chromatographic  separations  of  polycyclic 
aromatic  hydrocarbons,  (Proc.  4th  Int.  Symp.  on  Polynuclear 
Aromatic  Hydrocarbons,  Columbus,  OH,  Oct.  4-6,  1979), 
Paper  in  Polynuclear  Aromatic  Hydrocarbons:  Chemistry  and 
Biological  Effects,  A.  Bjorseth  and  A.  Dennis,  Eds.,  pp.  791- 
806  (Battelle  Press,  Columbus,  OH,  1980). 

Key  words:  air  particulates;  high  performance  liquid  chro- 
matography (HPLC);  normal-phase  HPLC;  polycyclic  aro- 
matic hydrocarbons  (PAH);  retention  data;  reverse-phase 
HPLC. 

The  high  performance  liquid  chromatographic  (HPLC)  reten- 
tion indices,  based  on  polycyclic  aromatic  hydrocarbon  (PAH) 
standards,  are  reported  for  over  80  PAH  on  two  octadecylsilane 
(Cie)  reverse  phase  columns  and  on  an  aminosilane  (NH2) 
column.  Several  Cis  reverse  phase  columns  were  compared  and 
found  to  have  different  selectivities  for  PAH.  Normal  phase 
HPLC  on  an  NH2  column  and  reverse  phase  HPLC  on  a  Cie 
column  were  utilized  to  analyze  a  mixture  of  PAH  extracted 
from  urban  air  particulates. 

19548.  Margolis,  S.  A.,  Schaffer,  R.,  Reverse  phase  liquid  chro- 
matographic analysis  of  the  impurities  in  nicotinamide  adenine 
dinucleotides,  /  Liq.  Chromatogr.  2,  No.  6,  837-849  (1979). 

Key  words:  impurities;  nicotine  adenine  dinucleotides;  re- 
versed phase  liquid  chromatography. 

Commercial  preparations  of  several  different  nicotine  adenine 
dinucleotides  were  examined  by  liquid  chromatography  on  an 
octadecylsilane  column  (Margolis,  S.,  et  al.,  Clin.  Chem.,  22, 
1322,  1976).  Seven  impurity  peaks  were  detected  in  NADP'^, 
eight  in  NADPH,  and  five  in  NAD*.  The  estimated  purity  of 
NADP"^  from  different  commercial  suppliers  varied  from  89  to 
95  percent.  For  NADPH  the  purity  ranged  from  77.5  to  96 
percent  and  for  NAD*  from  90  to  93.5  percent.  Preparations  of 
NAD*  contained  AMP,  ADPR,  nicotinamide,  and  two  uniden- 
tified impurities.  The  impurities  found  in  NADP*  and  NADPH 
preparations  did  not  correspond  to  compounds  that  we  could 
identify.  Four  of  the  impurity  peaks  found  in  NADPH  form 
under  acidic  storage  conditions.  Five  of  the  impurity  peaks 
observed  in  NADP*  and  three  of  the  impurity  peaks  in  NAD* 
form  as  products  of  alkali-catalyzed  rearrangements. 

19549.  Batts,  M.  E.,  Cordes,  M.  R.,  Simiu,  E.,  Sampling  errors  in 
estimation  of  extreme  hurricane  winds,  (Proc.  ASCE  Engineer- 
ing Mechanics  Division  Specialty  Conf,  Austin,  TX,  Sept.  17- 
19,  1979),  /  Struct.  Div.  106,  No.  STIO,  2109-2115  (Oct. 
1980). 

Key  words:  climatological  sampling  errors;  hurricanes;  sim- 
ulation sampling  errors;  wind  loads. 

An  investigation  is  presented  into  the  magnitude  of  sampling 
errors  in  the  estimation  of  extreme  hurricane  winds  by  Monte 
Carlo  methods.  It  is  shown  that  the  coefficient  of  variation  of 
the  sampling  errors  is  of  the  order  of  10%  for  wind  speeds  with 
mean  recurrence  intervals  of  the  order  of  50  years. 

Results  of  calculations  are  presented  showing  the  influence 
upon  the  estimates  of  the  number  of  climatological  data  and  the 
number  of  simulated  hurricanes. 

19550.  Tobler,  R.  L.,  Mikesell,  R.  P.,  Reed,  R.  P.,  Cryogenic 
effects  on  the  fracture  mechanics  parameters  of  ferritic  nickel 
alloy  steels.  Am.  Soc.  Test.  Mater  Spec.  Tech.  Publ.  677,  pp. 
85-105  (1979). 
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Key  words:  fatigue  (materials);  fracture  (materials);  low 
temperature  tests;  mechanical  properties;  nickel  alloys; 
steels. 

Fracture  toughness  (Kic,  Jic)  and  fatigue-crack  growth  (da/ 
dN)  data  for  quenched  and  tempered  low-carbon  ferritic  3.5  Ni 
and  9  Ni  steels  were  measured  at  temperatures  between  295  and 
4  K.  The  tests  were  performed  using  25-  and  31-mm-thick 
compact  specimens  having  fracture  planes  parallel  to  the  rolling 
direction  (TL  orientation).  The  fracture  toughness  results  for 
both  steels  showed  qualitatively  similar  trends:  at  decreasing 
temperatures  below  295  K,  Jic  increased  by  about  20  percent 
prior  to  the  onset  of  classical  ductile-to-brittle  transitions  involv- 
ing cleavage.  The  transitions  occurred  between  172  and  100  K 
for  3.5  Ni  steel,  and  between  76  and  4  K  for  9  Ni  steel. 
Transitional  behavior  also  was  evident  in  the  fatigue  crack 
growth  behavior.  The  room-temperature  fatigue  crack  growth 
rates  for  these  nickel  steels  are  typical  of  ferritic  steels,  but  the 
rates  at  subtransition  temperatures  are  accelerated  drastically,  in 
association  with  cleavage  and  other  brittle  cracking  modes. 
Data  comparisons  between  the  3.5  Ni  and  9  Ni  steels  tested  here 
and  other  nickel  alloy  steels  are  included. 

19551.  Eisenhower,  E.  H.,  Standardization:  Where  we  have  been 
and  where  we  are  going,  Paper  in  Health  Physics:  A  Backward 
Glance,  pp.  185-196  (Pergamon  Press  Inc.,  Elmsford,  NY 
10523,  Apr.  1980). 

Key  words:  history;  ionizing  radiation;  measurements;  mea- 
surement standards;  radiation;  radiation  hazards;  radiation 
safety;  radiation  standards;  standardization;  standards. 

This  paper  summarizes  the  history  of  efforts  in  the  United 
States  to  place  measurements  of  ionizing  radiation  on  a  common 
reference  basis.  The  need  for  such  actions  was  generally  stated 
in  the  founding  documents  of  the  country.  Some  of  the  key 
actions  taken  in  the  area  of  radiation  began  in  1913,  when  a 
radium  standard  arrived  at  the  National  Bureau  of  Standards. 
Early  applications  of  radiation  didn't  include  adequate  recogni- 
tion of  associated  health  hazards.  In  the  late  1920's,  NBS  began 
to  develop  x-ray  and  radium  protection  standards,  as  well  as 
physical  measurement  standards.  Although  most  of  the  radium 
concoctions  were  worthless,  benefical  use  of  radiation  for  thera- 
peutic purposes  began  during  this  period.  As  applications  ex- 
panded, the  need  for  increased  NBS  services  was  felt.  Present 
services  are  summarized,  and  trends  which  will  influence  the 
nature  of  future  NBS  programs  are  described. 

19552.  Muria,  S.,  Wenzel,  J.,  Sanders,  D.,  Vaporisation  in  an 
unstirred  soda — lime — silica  glass  melt,  Phys.  Chem.  Glasses  21, 
No.  4,  150-155  (Aug.  1980). 

Key  words:  carrier  gas  saturation;  diffusion  in  melt;  glass; 
incongruent  vaporization;  surface  depletion;  transpiration; 
unstirred  glass  melt;  vapor  density;  vaporization. 

Vaporisation  of  a  16 — 10 — 74  soda — lime — silica  glass  was 
studied  by  following  the  mass  loss  of  an  unstirred  melt  in  a 
transpiration  experiment  at  1  335  °C  using  a  nitrogen-water  car- 
rier gas.  Measurements  were  made  at  twelve  carrier  gas  flow 
rates  between  20  and  2  500  ml/min.  A  large  number  of  sample 
boats  was  included  to  verify  that  the  carrier  gas  was  saturated 
with  glass  vapour  at  all  flow  rates. 

At  the  lowest  flow  rate  the  sodium  vapour  density  had  a 
value  characteristic  of  the  stirred  melt.  As  the  flow  rate  m- 
creased  to  800  ml/min,  the  vapour  density  decreased  monotoni- 
cally  to  about  half  of  its  stirred  value,  and  at  higher  flow  rates, 
the  vapour  density  remained  constant.  For  a  congruently  vapor- 
ising substance  this  behaviour  would  indicate  that  carrier  gas 
saturation  and  the  absence  of  gas  phase  diffusion  were  achieved 
only  at  flow  rates  in  excess  of  800  ml/min.  However,  independ- 
ent tests  showed  saturation  at  all  flow  rates  and  the  absence  of 
diffusion  at  low  flow  rates,  so  an  alternative  explanation  must  be 
introduced.  One  such  possibility  involves  steady  state  incongru- 


ent vaporisation  and  the  assumption  that  the  vapour  density 
varies  with  the  surface  composition:  the  carrier  gas  depletes  the 
glass  surface  of  sodium  oxide,  and  higher  flow  rates  deplete  the 
surface  more,  thus  lowering  the  vapour  density,  until  finally  the 
liquidus  composition  is  reached  at  a  flow  rate  of  800  ml/min. 
For  faster  flow  rates  the  sodium  and  calcium  oxide  concentra- 
tion at  the  liquidus  are  maintained  by  precipitation  of  a  silica- 
rich  phase,  resulting  in  a  constant  vapour  density  level. 

19553.  Behrens,  J.  W.,  Systematics  of  flssion  cross  sections  in  the 
MeV  range — An  update,  (Proc.  1980  Annual  Meeting  Ameri- 
can Nuclear  Society,  Las  Vegas,  NV,  June  9-12,  1980),  Trans- 
actions (TANSAO  34  1-899)  34,  770-771  (1980). 

Key  words:  fission  cross  sections;  MeV  range;  neutron- 
induced;  systematics. 

A  study  has  shown  straightforward  systematic  behavior  as  a 
function  of  constant  proton  and  neutron  number  for  neutron- 
induced  fission  cross  sections  of  the  actinide  elements  in  the 
incident-neutron  energy  range  3-5  MeV.  These  trends  are  re- 
examined for  a  total  of  57  isotopes  of  elements  ranging  from 
radium  through  einsteinium. 

19554.  Cohen,  A.,  Hertz,  H.  S.,  Mandel,  J.,  Paule,  R.  C, 
Schaffer,  R.,  Sniegoski,  L.  T.,  Sun,  T.,  Welch,  M.  J.,  White, 
E.,  Total  serum  cholesterol  by  isotope  dilution/mass  spectrom- 
etry: A  candidate  deHnitive  method,  Clin.  Chem.  26,  No.  7, 
854-860  (1980). 

Key  words:  cholesterol;  definitive  method;  gas  chromato- 
graphy/mass  spectrometry;  isotope  dilution/mass  spectrom- 
etry; reference  method;  statistical  analysis;  total  serum  cho- 
lesterol. 

A  highly  accurate  and  precise  method  for  the  determination 
of  serum  cholesterol  using  isotope  dilution  mass  spectrometry  is 
described.  The  method  was  developed  for  a  study  group  of  the 
AACC  Standards  Committee  for  use  in  establishing  the  accura- 
cy of  a  candidate  reference  method,  and  fulfills  their  criteria  for 
a  definitive  method. 

Cholesterol-d7  is  added  to  serum,  keeping  the  ratio  of  it  to  the 
total  cholesterol  near  to  1:1.  The  esters  are  hydrolyzed  and  the 
cholesterol  is  separated  and  converted  into  the  trimethylsilyl 
ether  derivative  for  GC/MS.  The  intensity  ratio  of  the  molecu- 
lar ions  at  m/z  465  and  458  is  measured  for  the  derivative  from 
each  sample  and  two  bracketing  calibration  mixtures,  according 
to  a  prescribed  protocol. 

The  method  was  applied  to  5  serum  pools  over  several  weeks. 
Statistical  analysis  shows  excellent  overall  precision:  the  coeffi- 
cient of  variation  for  a  single  measurement  is  0.36%.  The  ab- 
sence of  interferences  in  our  method  was  demonstrated  by  meas- 
urements at  several  other  masses. 

19555.  MacCrehan,  W.  A.,  Durst,  R.  A.,  Bellama,  J.  M.,  Elec- 
trochemical detection  in  liquid  chromatography:  Application  to 
organometallic  speciation,  Anal.  Lett  10,  No.  14,  1175-1188 
(1977).' 

Key  words:  electrochemical  detector;  high  performance 
liquid  chromatography;  methylmercury;  organometals;  spe- 
ciation. 

The  development  of  a  new  technique  for  the  measurement  of 
organometallic  species  is  presented.  It  combines  the  resolution 
of  high  performance  liquid  chromatography  with  sensitive  elec- 
trochemical detection  used  in  a  reductive  mode.  Past  difficulties 
with  this  detection  system  have  been  overcome  including  the 
choice  of  a  suitable  working  electrode  and  purification  of  the 
solvent. 

19556.  Kaufman,  V.,  Artru,  M.  C,  Wavelengths  and  energy 
levels  of  quadruply  ionized  magnesium  (Mg  v),  J.  Opt.  Soc.  Am. 
70,  No.  9,  1135-1139  (Sept.  1980). 
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Key  words:  configuration  interaction;  energy  levels;  magne- 
sium; wavelengths. 

The  spectrum  of  Mg"^  was  observed  between  95  and  400  A. 
New  wavelengths  result  in  revised-energy  level  values  and  some 
resolved  term  structure.  Parametric  calculations  with  configura- 
tion interaction  were  made  for  the  Islp^,  Is'^p^'is,  and  Is'^p^'id 
configurations.  These  support  rejection  of  some  levels  and  some 
new  identifications. 

19557.  Prats,  F.,  Harper,  E.  P.,  Maximon,  L.  C,  Reaction 
^e(y,2p)n  at  intermediate  photon  energies,  Phys.  Rev.  C  22, 
No.  1,  7-16  (July  1980). 

Key  words:  Coulomb  effects;  intermediate  energy  calcula- 
tion; three-nucleon  photodisintegration  of  Tie. 

Proton  energy  distributions  and  the  differential  cross  section 
for  the  reaction  ^e(y,2p)n  for  incident  photon  energies  be- 
tween 80  and  120  MeV  have  been  calculated.  In  order  to 
compare  with  available  experimental  data,  we  consider  the  situ- 
ation in  which  both  protons  emerge  close  to  a  direction  perpen- 
dicular to  the  incident  photon  beam.  It  is  shown  that  in  that 
case  the  dominant  contribution  is  given  by  the  direct  breakup  of 
^e  into  a  free  neutron  and  an  interacting  singlet  p-p  pair.  The 
nucleon  momentum  distribution  in  Tie  used  in  the  calculation  is 
obtained  from  a  phenomenological  fit  to  momentum  distribu- 
tions observed  in  quasifree  {p,2p)  scattering  experiments  on  Tie. 
If  the  Coulomb  interaction  between  protons  is  ignored,  the 
calculated  energy  distribution  agrees,  at  lower  photon  energies 
(~50  MeV),  with  previous  calculations  in  which  the  nuclear 
interaction  was  included  fully  in  the  final  state,  but  only  the 
dipole  electromagnetic  operator  was  included.  The  Coulomb 
interaction  changes  the  shape  of  the  proton  energy  distribution 
completely,  bringing  it  and  the  differential  cross  section  into 
agreement  with  the  experimental  data. 

19558.  Sniegoski,  L.  T.,  Moody,  J.  R.,  Determination  of  serum 
and  blood  densities,  Anal.  Chem.  51,  No.  9,  1577-1578  (Aug. 
1979). 

Key  words:  blood  density;  serum  density;  specific  gravity 
of  blood  and  serum. 

A  simple  semi-micro  method  for  the  determination  of  blood 
and  serum  densities  was  developed.  The  density  values  were  in 
good  agreement  with  those  obtained  by  the  use  of  a  10-mL 
pycnometer. 

19559.  Cole,  B.  E.,  Ederer,  D.  L.,  Stockbauer,  R.,  Codling,  K., 
Parr,  A.  C,  West,  J.  B.,  Poliakoff,  E.  D.,  Dehmer,  J.  L., 
Wavelength  and  vibrational-state  dependence  of  photoelectron 
angular  distributions.  Resonance  effects  in  5  o-  photoionization 

of  CO,  /  Chem.  Phys.  72,  No.  11,  6308-6310  (June  1980). 

Key  words:  angle  resolved  photoemission;  angular  distribu- 
tions; carbon  monoxide;  CO;  photoelectron  spectra;  pho- 
toionization; shape  resonance;  synchrotron  radiation. 

Vibrationally  resolved  photoelectron  angular  distributions  are 
reported  for  the  5cr  channel  of  CO.  The  wavelength  depend- 
ence of  the  angular  distributions  of  the  first  four  vibrational 
levels  were  obtained  at  0.5  eV  intervals  over  a  photon  energy 
range  of  16  to  26  eV.  The  instrument  used  monochromatized 
from  the  light  NBS  synchrotron  storage  ring  (SURF)  to  pho- 
toionize  CO  molecules  in  the  gas  phase.  The  photoelectron 
angular  distributions  were  measured  by  rotating  a  spherical  ana- 
lyzer. The  variation  in  the  angular  distributions  of  the  different 
vibrational  states  as  a  function  of  photon  energy  is  interpreted 
as  arising  from  autoionization  in  the  low  energy  range  and  from 
shape  resonance  effects  in  the  high  energy  range. 

19560.  Fatiadi,  A.  J.,  Pseudooxocarbons.  Synthesis  of  1,2,3- 
tris(dicyanomethylene)  croconate  salts.  A  new  bond-delocalized 
dianion,  croconate  blue,  J.  Organ.  Chem.  45,  No.  7,  1338-1339 
(Mar.  1980). 


Key  words:  acid;  aromatic;  bond-delocalized;  croconic; 
dianion;  malononitrile;  nonbenzenoid;  pseudooxocarbons; 
salt;  synthesis. 

The  synthesis  and  characterization  of  new  bond-delocalized 
dianions,  e.g.,  l,2,3-tris(dicyanomethylene)  croconate  salts  have 
been  described.  The  dianions  reported  are  new  additions  to  the 
aromatic  oxocarbons,  and  represent  a  new  class  of  aromatic, 
nonbenzenoid  compounds,  named  pseudo-oxocarbons. 

19561.  Bowers,  G.  N.,  Jr.,  McComb,  R.  B.,  Christensen,  R.  G., 
Schaffer,  R.,  High-purity  4-nitrophenol:  Purification,  character- 
ization, and  specifications  for  use  as  a  spectrophotometric  refer- 
ence material,  Clin.  Chem.  26,  No.  6,  724-729  (1980). 

Key  words:  enzyme  activity;  molar  absorptivity  (molar  ab- 
sorption coefficient). 

We  describe  specifications  for  high-purity  4-nitrophenol, 
which  is  suitable  for  spectrophotometric  standardization.  Such  a 
reference  material  is  needed  in  clinical  enzymology  to  establish 
the  proper  molar  absorptivity  of  4-nitrophenol  under  final  reac- 
tion conditions,  particularly  for  measuring  alkaline  phosphatase 
activity  in  human  serum.  Some  lots  of  4-nitrophenol  available 
commercially  met  these  specifications,  but  several  did  not.  The 
latter  can  be  purified  to  meet  our  specifications  by  recrystalliza- 
tion  or  sublimation.  The  molar  absorptivity  of  4-nitrophenol  (35 
/Ltmol/L)  in  10  mmol/L  NaOH  at  25  °C  at  401  nm  is 
18  380  ±  90  L-mol-'-cm"'. 

19562.  Artru,  M.  C,  Kaufman,  V.,  Additions  to  the  analysis  of 

Al  VI,  J.  Opt.  Soc.  Am.  70,  No.  9,  1130-1135  (Sept.  1980). 

Key  words:  aluminum;  configuration  interaction;  energy 
levels;  sodium;  wavelengths. 

The  spectrum  of  five-times  ionized  aluminum  was  investigated 
in  the  85-113  A  and  100-1500  A  wavelength  regions.  New 
energy  levels  were  found  in  the  Is'^p^'is.  3/;,  and  id  configura- 
tions. Parametric  calculations  were  made  for  the  Is'^p^'ip  con- 
figuration. They  were  also  done  for  the  interacting  Islp^, 
Is^p^is,  and  2s^p^3d  configurations  in  both  Na  IV  and  Al  vi. 
The  results  are  compared  with  similar  calculations  in  Mg  v. 

19563.  Ledbetter,  H.  M.,  Room-temperature  elastic  constants  and 
low-temperature  sound  velocities  for  six  nitrogen-alloyed  aus- 
tenitic  stainless  steels,  Metall.  Trans.  A  llA,  1067-1069  (June 
1980). 

Key  words:  elastic  constants;  iron  alloys;  low  temperatures; 
magnetic  transitions;  sound  velocities;  stainless  steels. 

Despite  large  composition  differences,  ultrasonic-velocity 
measurements  in  six  nitrogen-strengthened  stainless  steels  show 
that  their  elastic  constants  differ  only  slightly  except  as  affected 
by  low-temperature  magnetic  transitions. 

19564.  Engen,  G.  F.,  A  review  of  the  six-port  network  analyzer 
development  at  NBS,  (Proc.  Conf.  on  Precision  Electromag- 
netic Measurements,  Braunschweig,  Federal  Republic  of  Ger- 
many, June  23-27,  1980),  IEEE  Cat.  No.  80CH1 497-7 IM.  pp. 
323-324  (Institute  of  Electrical  and  Electronics  Engineers, 
New  York,  NY,  1980). 

Key  words:  automatic  network  analyzer;  microwave  meas- 
urements; six-port. 

In  recent  years  a  network  analyzer,  providing  both  amplitude 
and  phase,  has  been  developed  which  is  based  upon  the  use  of  a 
non-ideal  six-port  network  and  four  detectors  which  provide 
amplitude  response  only.  The  interest  in  this  method  is  reflected 
by  a  bibliography  of  more  than  forty  items  which  span  the  past 
seven  years. 

This  paper  will  review  this  development,  highlight  the  impor- 
tant features,  and  identify  remaining  problem  areas. 
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19565.  Savitsky,  R.,  Determining  cost  effectiveness  of  automatic 
typewriters,  /.  Syst.  Manage.  31,  No.  2,  28-31  (Feb.  1980). 

Key  words:  automatic  typewriters;  cost  effectiveness;  type- 
writer evaluation;  typewriter  productivity;  typewriters; 
word  processing. 

In  order  to  justify  the  acquisition  and  continuing  usage  of 
automatic  typewriters,  definable  criteria  for  determining  their 
cost  effectiveness  can  be  developed  and  applied  in  an  office. 
The  criteria  are  based  upon  the  relative  costs  and  productivity 
of  equipment  to  determine  a  breakeven  level  of  utilization.  The 
assumed  benefit  of  automatic  word  processing  equipment  is  in 
saved  staff  hours  in  the  preparation  of  text.  If  the  labor  saved 
compensates  for  increased  equipment  costs,  the  automatic  type- 
writer would  be  considered  as  cost  effective. 

The  analysis  can  be  simplified  by  constructing  graphs  show- 
ing how  intensively  office  equipment  should  be  used  so  as  to 
reach  cost  effectiveness.  This  would  facilitate  analysis  of  equip- 
ment. 

Decision  rules  for  evaluating  automatic  typewriters  can  thus 
be  derived.  The  decision  rules  should  be  useful  in  that  managers 
would  then  be  in  a  position  to  weigh  factors  affecting  cost 
effectiveness.  Managers  might  not  only  be  able  to  develop 
"rules  of  thumb"  helpful  in  evaluating  individual  machines,  but 
could  also  have  a  better  awareness  of  what  factors  are  to  be 
considered  in  making  recommendations  on  office  equipment 
configurations  throughout  the  organization. 

19566.  Bennett,  L.  H.,  Watson,  R.  E.,  Parameters  in  semi-empiri- 
cal theories  of  alloy  phase  formation,  (Proc.  Symp.  108th 
AIME  Annual  Meeting,  New  Orleans,  LA,  Feb.  19-20,  1979), 
Paper  in  Theory  of  Alloy  Phase  Formation,  L.  H.  Bennett,  Ed., 
pp.  390-424  (The  Metallurgical  Society  of  AIME,  Warren- 
dale,  PA,  June  1980). 

Key  words:  alloy  phase  formation;  alloy  stability;  atomic 
size;  electronegativity;  heats  of  formation;  structural  stabil- 
ity. 

Many  theories  of  alloy  solubility,  structural  stability  of  com- 
pounds, and  heats  of  formation  in  alloying  rely  on  parameters 
such  as  valence,  size  or  electronegativity  for  their  predictions. 
Nature,  of  course,  requires  only  one  parameter,  the  nuclear 
charge,  to  completely  specify  all  the  electronic  properties  of  the 
elements.  Thus,  the  atomic  parameters  are,  of  necessity,  inti- 
mately connected  with  one  another.  It  is  our  object  in  this 
presentation  to  review  the  physical  origins  of  some  of  the  more 
popular  parameters  used.  We  will  emphasize  the  relationship  of 
the  different  electronegativity  scales  to  each  other,  and  the 
relationship  of  electronegativity  to  other  parameters  such  as 
atomic  size.  Structural  stability  maps  employing  electronegati- 
vity and  some  other  parameters  are  shown  for  intermetallic 
compounds  formed  from  different  classes  of  elements:  main 
group-main  group,  transition  metal-main  group,  and  transition 
metal-transition  metal. 

19567.  Watson,  R.  E.,  Bennett,  L.  H.,  What's  special  about 
transition  metals  in  alloy  phase  formation?,  (Proc.  Symp.  108th 
AIME  Annual  Meeting,  New  Orleans,  LA,  Feb.  19-20,  1979), 
Paper  in  Theory  of  Alloy  Phase  Formation,  L.  H.  Bennett,  Ed., 
pp.  425-450  (The  Metallurgical  Society  of  AIME,  Warren- 
dale,  PA,  June  1980). 

Key  words:  alloy  phase  formation;  charge  transfer;  Cou- 
lomb energy;  d-electrons;  Mossbauer  isomer  shifts;  transi- 
tion metals. 

The  d-electrons  are,  of  course,  special,  though  their  bonding 
properties  remain  to  be  completely  understood.  It  has  been 
recognized,  since  the  work  of  the  Friedel  school,  that  d-band 
broadening  is  the  dominant  term  contributing  to  transition  metal 
cohesion.  Similarly,  it  is  generally  recognized  that  in  compound 
formation  between  transition-metals  and  polyvalent  metals,  hy- 


bridization between  d-bands  and  polyvalent  atom  p-bands  is  of 
energetic  significance  (for  example  there  is  such  a  term  in  Mie- 
dema's  scheme).  What  is  less  generally  realized  is  that  d-band 
hybridization  leads  to  changes  in  d-electron  counts  at  a  transi- 
tion metal  site  which  are  opposite  in  sign  to  the  net  charge 
transfer  on  or  off  the  site.  In  this  paper  we  review  the  "renor- 
malized  atom"  picture  of  cohesion  of  the  pure  transition  metals 
and  consider  the  experimental  evidence  and  the  theoretical  un- 
derstanding of  d-charge  transfer  going  the  "wrong  way."  A 
picture  of  the  electronegativity  of  transition  metals  based  on  this 
trend  developed.  Charge  transfer  associated  with  equalizing  the 
local  chemical  potentials  in  alloys  is  estimated.  The  implications 
of  the  experimental  charge  transfer  information  from  Mossbauer 
isomer  shifts  to  model  alloy  calculations  and  to  the  strength  of 
the  Coulomb  energy  associated  with  charge  transfer  is  consid- 
ered. 

19568.  Ledbetter,  H.  M.,  Collings,  E.  W.,  Low-temperature  mag- 
netic and  elastic-constant  anomalies  in  three  manganese  stain- 
less steels,  (Proc.  Symp.  107th  AIME  Annual  Meeting, 
Denver,  CO,  Mar.  2,  1978),  Paper  in  The  Metal  Science  of 
Stainless  Steels,  E.  W.  Collings  and  H.  W.  King,  Eds.,  pp.  22- 
40  (The  Metallurgical  Society  of  AIME,  Warrendale,  PA, 
1978). 

Key  words:  elastic  constants;  iron-base  alloys;  low  tempera- 
tures; magnetic  susceptibility;  manganese  alloys;  Neel  tran- 
sition; physical  properties;  stainless  steels. 

Elastic  properties  of  three  austenitic  stainless  steels — Fe-22Cr- 
13Ni-5Mn,  Fe-21Cr-6Ni-9Mn,  and  Fe-18Cr-3Ni-13Mn— were 
studied  between  room  temperature  and  either  liquid-nitrogen  or 
liquid-helium  temperature.  A  dynamic  (pulse-echo,  10  MHz) 
method  was  used  to  determine  longitudinal  and  transverse 
sound-wave  velocities,  which  were  converted  to  elastic  con- 
stants— Young's  modulus,  shear  modulus,  bulk  modulus,  and 
Poisson's  ratio.  At  low  temperatures  all  the  elastic  constants  are 
anomalous,  correlating  with  what  appear  to  be  spin-glass-type 
magnetic  transitions  detected  by  magnetic-susceptibility  meas- 
urements. The  transition  temperatures  depend  strongly  on  Mn 
content.  Higher  Mn  content  results  in  a  higher  transition  tem- 
perature and  a  larger  elastic-constant  anomaly. 

19569.  White,  H.  J.,  Jr.,  Fifty  years  of  international  cooperation 
on  the  properties  of  steam,  (Proc.  9th  Int.  Conf  Properties  of 
Steam,  Munich,  Germany,  Sept.  10-14,  1979),  Paper  in  Water 
and  Steam,  Their  Properties  and  Current  Industrial  Applications, 
J.  Straub  and  K.  Scheffler,  Eds.,  pp.  18-24  (Pergamon  Press, 
New  York,  NY,  1980). 

Key  words:  critically  evaluated  data;  reference  data;  steam; 
water. 

Since  the  1st  International  Conference  on  the  Properties  of 
Steam  was  held  in  London  in  1929,  the  current  9th  International 
Conference  on  the  Properties  of  Steam  marks  the  golden  jubilee 
of  cooperative  international  steam  research.  It  is,  therefore,  a 
fitting  time  for  a  look  at  research  and  the  preparation  of  critical- 
ly evaluated  reference  data  on  steam  from  an  historical  point  of 
view. 

A  brief  summary  will  be  given  of  the  International  Confer- 
ences, the  activities  generated  by  them,  and  the  development  of 
the  International  Association  for  the  Properties  of  Steam,  which 
now  serves  to  organize  the  International  Conferences,  provide 
continuity  between  conferences,  and  encourage  and  coordinate 
research  on  the  properties  of  steam  and  on  the  chemistry  of 
steam  power  cycles. 

19570.  Alvarez,  R.,  Rook,  H.  L.,  NBS  standard  reference  materi- 
als 1567,  Wheat  Flour,  and  1568,  Rice  Flour,  certified  for 
concentrations  of  selected  trace  element  nutrients  and  environ- 
mentally important  constituents,  Proc.  Tenth  Natl  Conf.  on 
Wheat  Utilization  Research,  Tucson,  AZ,  Nov.  16-18,  1977,  pp. 
156-162  (Office  of  the  Regional  Administrator  for  Federal 
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Research  (Western  Region),  Science  and  Education  Adminis- 
tration, U.S.  Dept.  of  Agriculture,  Berkeley,  CA  94705,  Aug. 
1978). 

Key  words:  environmental  trace  elements;  NBS  standard 
reference  materials;  SRM  1567,  Wheat  Flower;  SRM  1568, 
Rice  Flower;  trace  element  nutrients. 

The  National  Bureau  of  Standards  has  issued  two  unfortified 
flour  Standard  Reference  Materials — a  bleached  wheat  flour  and 
a  rice  flour.  The  Certificates  of  Analysis  for  SRM  1567,  Wheat 
Flour,  and  SRM  1568,  Rice  Flour  list  concentration  values  for 
selected  trace  element  nutrients,  environmentally  important  ele- 
ments, and  other  trace  elements  of  undefined  function.  These 
SRM's  were  developed  because  of  the  importance  of  trace  ele- 
ments, which  are  present  in  foods  at  or  below  the  parts-per- 
million  level  and  because  of  the  difficulty  of  determining  them 
reliably.  The  certified  reference  materials  are  intended  primarily 
for  evaluating  the  accuracy  of  these  elemental  determinations  in 
flours  and  other  cereal  foods.  They  will  be  useful  for  develop- 
ing reliable  trace  element  methods,  for  calibrating  the  instru- 
mentation used  in  these  analyses,  and  for  providing  certified 
values  to  which  experimental  data  acquired  at  different  times  by 
the  same  or  different  laboratories  can  be  compared. 

19571.  Alvarez,  R.,  Report  on  reference  materials  and  standard 
solutions,  Referee  Reports:  J.  Assoc.  Off.  Anal.  Chem.  61,  No. 
2,  323  (1978). 

Key  words:  environmental  analysis;  foliar  analysis;  food 
analysis;  organic  solvents;  standard  reference  material; 
water  analysis. 

As  General  Referee  on  Reference  Materials  and  Standard 
Solutions  for  the  Association  of  Official  Analytical  Chemists,  I 
have  identified  SRMs  issued  by  NBS  that  are  applicable  to 
AOAC  activities.  These  include:  SRM  1643,  a  simulated  fresh 
water  with  certified  concentrations  of  17  trace  elements;  SRM 
1570,  Spinach,  and  SRM  1575,  which  are  certified  for  major, 
minor,  and  trace  constituents;  and  SRMs  2661-2667,  Organic 
Solvents  on  Charcoal  which  have  certified  amounts  of  organic 
toxic  agents.  The  AOAC  membership  has  been  requested  to 
communicate  requirements  for  new  SRMs. 

19572.  Bertocci,  U.,  Applications  of  a  low  noise  potentiostat  in 
electrochemical  measurements,  J.  Electrochem.  Soc.  127,  No.  9, 
1931-1934  (Sept.  1980). 

Key  words:  aluminum;  copper;  impedance  measurements; 
noise  measurements;  pitting;  potentiostat. 

Measurements  on  two  electrochemical  systems,  copper  in 
copper  sulfate  and  aluminum  in  boric  acid:  sodium  tetraborate 
buffer  with  and  without  chloride  added,  have  been  carried  out 
employing  a  low-noise  potentiostat  developed  and  built  at  NBS 
by  recording  the  amplitude  spectrum  of  the  fluctuations  in  the 
current  density.  In  the  case  of  copper,  the  current  spectra  result- 
ed to  be  the  deterministic  response  of  the  electrode  to  the  noise 
voltage  generated  by  the  potentiostat.  The  electrode  characteris- 
tics for  charge-transfer  and  for  diffusion  could  be  obtained  from 
the  impedance  plots  derived  from  the  measurements  when  the 
level  of  the  applied  signal  was  of  the  order  of  10"'  V.  In  the 
case  of  aluminum,  the  deterministic  response  observed  in  the 
absence  of  pitting  was  overcome  by  random  fluctuations  in  the 
current  in  conditions  leading  to  pitting.  It  is  shown  that  the 
onset  of  pit  formation  can  be  detected  from  noise  measurements. 
The  significance  of  the  information  obtained  in  electrochemical 
noise  measurements  is  briefly  discussed. 

19573.  Kelley,  R.  D.,  Cavanagh,  R.  R.,  Rush,  J.  J.,  Madey,  T. 
E.,  Neutron  inelastic  scattering  study  of  C2H4  adsorbed  on 
Raney  nickel.  Surf  Sci.  97,  L335-L338  (1980). 

Key  words:  catalyst;  chemisorbed  C2H4;  neutron  inelastic 
scattering;  Raney  nickel;  vibrational  spectrum. 


We  report  here  the  use  of  neutron  inelastic  scattering  (NIS)  in 
a  study  of  the  chemisorption  of  ethylene  on  a  high  area  Raney 
Ni  catalyst.  In  this  preliminary  account,  a  reduced  Raney  Ni 
sample  was  exposed  to  C2H4  at  143  K,  warmed  to  300  K,  and 
subsequently  cooled  to  77K  for  the  measurement  of  the  vibra- 
tional loss  spectrum. 

19574.  Uriano,  G.  A.,  The  use  of  standard  reference  materials  for 
quality  assurance  of  environmental  measurements,  Proc.  Natl. 
Conf.  on  Quality  Assurance  of  Environmental  Measurements, 
Denver.  CO.  Nov.  27-29.  1978,  pp.  23-30  (Information  Trans- 
fer, Inc.,  9300  Columbia  Blvd.,  Silver  Spring,  MD  20910, 
1979). 

Key  words:  definitive  methods;  environmental  meas- 
urements; quality  assurance;  reference  methods;  standard 
reference  materials. 

Standard  Reference  Materials  (SRMs)  are  well  characterized, 
homogeneous  materials  (or  simple  artifacts)  with  specific  prop- 
erties (e.g.,  chemical  composition)  measured  and  certified  by  the 
National  Bureau  of  Standards  (NBS).  Over  900  different  SRMs 
are  now  available  from  NBS  for  use  in  a  variety  of  measure- 
ment applications  including:  (1)  calibration  of  measurement  in- 
struments and  methods,  (2)  assurance  of  intra-laboratory  mea- 
surement quality  control,  and  (3)  assurance  of  long-term  interla- 
boratory  measurement  compatibility.  During  the  last  year,  NBS 
distributed  over  37,000  SRM  units  to  approximately  10,000  users 
throughout  the  world.  Over  75  SRMs  are  now  available  for  use 
in  environmental  measurement  applications.  Available  environ- 
mental SRMs  now  include:  (1)  analyzed  gas  mixtures  used  for 
applications  involving  monitoring  of  ambient  air,  stationary 
sources  and  mobile  sources,  (2)  a  series  of  trace  element  and 
organic  compositional  standards  for  analyzing  toxic  substances 
in  a  variety  of  matrices  such  as  coal,  oil,  fly  ash,  water,  botani- 
cal and  biological  materials,  and  (3)  a  number  of  radionuclide 
standards  certified  for  a-and  ;3-particle  or  y-ray  emission  rates, 
which  are  used  for  the  calibration  of  counting  equipment  and 
low-level  monitoring  of  radioactive  substances  in  the  environ- 
ment. In  addition  to  their  direct  use  in  measurement  and  quality 
assurance  systems,  SRMs  also  help  assure  the  establishment  of  a 
sound  measurement  basis  necessary  for  the  development  and 
enforcement  of  fair  and  equitable  environmental  regulations. 

19575.  Uriano,  G.  A.,  The  NBS  Standard  Reference  Materials 
program:  SRMs  today  and  tomorrow,  Am.  Soc.  Test.  Mater 
Stand  News  7,  No.  9,  8-13  (1979). 

Key  words:  definitive  methods;  measurement  compatibility; 
reference  methods;  standard  methods;  standard  reference 
materials. 

Some  general  concepts  related  to  the  development,  certifica- 
tion and  use  of  SRMs  are  presented.  The  role  of  SRMs  together 
with  reference  methods  of  test  or  analysis  in  assuring  the  com- 
patibility of  measurements  is  discussed.  The  use  of  NBS  thermal 
resistance  SRMs  for  fiberglass  insulating  materials  together  with 
ASTM  Standard  Methods  in  the  first  National  Laboratory  Ac- 
creditation Program  is  given  as  an  example  of  the  systems 
approach  to  accurate  measurement.  The  major  changes  in  the 
NBS  Standard  Reference  Materials  (SRMs)  inventory  during 
the  last  decade  are  reviewed.  The  current  status  of  the  inven- 
tory is  summarized  as  are  future  plans  for  the  production  of  new 
SRMs. 

19576.  Hosier,  W.  R.,  White,  G.  S.,  Negas,  T.,  Electrical  con- 
ductivity mechanisms  in  iron-containing  slags,  Proc.  7th  Int. 
Conf.  on  MHD  Electrical  Power  Generation,  Massachusetts  In- 
stitute of  Technology,  Cambridge,  MA,  June  16-20,  1980,  pp. 
220-225  (1980). 

Key  words:  coal  slag;  conductivity;  electrical;  electrical 
conductivity;  ferric;  ferric/ferrous  ratio;  ferrous;  ionic;  ionic 
conductivity;  magnetohydrodynamics  iron;  MHD;  silicates. 
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Understanding  the  electrical  conductivity  of  coal  slags  of 
various  compositions  and  the  effect  of  current  transport  on  the 
underlying  materials  at  conditions  found  in  an  MHD  generator 
channel  is  essential  to  the  success  of  a  generating  power  system. 
A  unique  method  for  determining  the  electrical  conductivity  of 
coal  slag  has  been  developed  which  eliminates  the  errors  usually 
encountered  due  to  surface  oxidation  or  reduction  and  slag 
creep  over  the  sides  of  the  boat  or  slag  container.  Slag  conduc- 
tivities at  high  temperatures  (above  1400  °C)  are  independent  of 
oxygen  pressure  and  of  seed  content  up  to  amounts  likely  to  be 
incorporated  in  the  slag  in  an  operating  channel.  The  lack  of  O2 
pressure  dependence  of  the  conductivity  implies  that  the  iron 
ion  charge  ratio  is  also  not  a  dominant  factor  in  the  conductiv- 
ity magnitude  at  high  temperature.  The  Fe*VFe*^  ratio  in  Bow, 
NH  slag  has  been  determined  by  wet  chemistry  methods  after 
the  slag  was  treated  at  a  series  of  temperatures  and  quenched  to 
room  temperature.  Equilibration  times  at  these  temperatures 
have  been  determined.  As  expected,  the  iron  ion  ratio  (i.e.,  the 
charge  state  of  the  iron  in  slag)  is  a  function  of  temperature  in 
air.  It  appears  that  the  movement  of  iron  ions  is  the  ffrimary 
factor  in  the  high  temperature  conductivity  due  mostly  to  the 
higher  inherent  charge  and  small  size  of  the  iron  ions  in  com- 
parison with  potassium.  At  lower  temperatures,  where  the  slag 
is  no  longer  liquid,  the  conductivity  depends  on  the  crystalline 
state  of  the  component  materials. 

19577.  Rosasco,  G.  J.,  Roedder,  E.,  Application  of  a  new  Raman 
microprobe  spectrometer  to  nondestructive  analysis  of  sulfate 
and  other  ions  in  individual  phases  in  fluid  inclusions  in  miner- 
als, Geochim.  Cosmochim.  Acta  43,  1907-1915  (1979). 

Key  words:  chemical  analysis;  fluid  inclusions;  gemmology; 
microanalysis;  mineralogy;  Raman  spectroscopy. 

Rosasco  et  al.  (1975),  reported  the  first  successful  application 
of  laser-excited  Raman  spectroscopy  for  the  indentification  and 
nondestructive  partial  analysis  of  individual  solid,  liquid,  and 
gaseous  phases  in  selected  fluid  inclusions.  We  report  here  the 
results  of  the  application  of  a  new  instrument,  based  on  back- 
scattering,  that  eliminates  many  of  the  previous  stringent  sample 
limitations  and  hence  greatly  expands  the  range  of  applicability 
of  Raman  spectroscopy  to  fluid  inclusions. 

Fluid  inclusions  in  many  porphyry  copper  deposits  contain  5- 
10  jam  'daughter'  crystals  thought  to  be  anhydrite  but  too  small 
for  identification  by  the  previous  Raman  technique.  Using  the 
new  instrument,  we  have  verified  that  such  daughter  crystals  in 
quartz  from  Bingham,  Utah,  are  anhydrite.  They  may  form  by 
leakage  of  hydrogen  causing  internal  autooxidation  of  sulfide 
ion.  Daughter  crystals  were  also  examined  in  apatite  (Durango, 
Mexico)  and  emerald  (Muzo,  Colombia). 

Valid  analyses  of  sulfur  species  in  solution  in  small  fluid 
inclusions  from  ore  deposits  would  be  valuable,  but  are  general- 
ly impossible  by  conventional  methods.  We  present  a  calibration 
procedure  for  analyses  for  S04^  in  such  inclusions  from 
Bingham,  Utah  (12,000  ±  4000  ppm)  and  Creede,  Colo, 
(probably  <500ppm).  A  fetid  Brazilian  quartz,  originally 
thought  to  contain  liquid  H2S,  is  shown  to  contain  only  HS"  in 
major  amounts. 

19578.  Feldman,  A.,  Bistable  optical  systems  based  on  a  Pockels 
cell,  Opt.  Lett.  4,  115-117  (Apr.  1979). 

Key  words:  optical  bistability;  optical  power  regulator; 
Pockels  cell;  ultralinear  modulator. 

The  performance  of  a  bistable  intensity  modulator  based  on  a 
Pockels  cell  can  be  optimized  if  a  voltage  proportional  to  a 
linear  combination  of  input  and  output  intensities  is  applied  to 
the  Pockels  cell.  The  bistable  response  can  more  closely  ap- 
proximate a  step  function.  The  output-optical-power  regulation 
can  be  improved  at  levels  close  to  the  input-power  level.  The 
operating  point  of  an  ultralinear  modulator  can  be  maintained  at 
the  most  linear  portion  of  the  response  curve.  Some  of  the 


above  features  are  demonstrated  experimentally.  Analogous 
modifications  can  be  made  to  advantage  on  other  bistable  opti- 
cal systems. 

19579.  Feldman,  A.,  Waxier,  R.  M.,  Strain-induced  splitting  and 
oscillator-strength  anisotropy  of  the  infrared  transverse-optic 
phonon  in  calcium  fluoride,  strontium  fluoride,  and  barium  flu- 
oride, Phys.  Rev.  Lett.  45,  No.  2,  126-129  (July  1980). 

Key  words:  anisotropy;  BaF2;  CaFa;  effective  charge;  oscil- 
lator strength;  photoelastic;  piezo-birefringence;  piezo-optic; 
SrF2;  strain;  stress;  transverse  optic-phonon. 

Strain-induced  splittings  of  the  infrared-active  TO  phonon  in 
CaFz,  SrF2,  and  BaF2  are  calculated  from  a  least-squares  fit  of 
photoelastic  dispersion  data  by  an  undamped  oscillator  model. 
The  strain-induced  oscillator-strength  anisotropy  appears  negli- 
gible; the  Szigeti  effective  charge  remains  a  scalar.  The  shear 
deformation  potential  for  [100]  strain  is  ~170  cm"'  in  all  the 
materials;  for  [111]  strain  it  is  —82  cm"'  for  CaF2,  —54  cm"' 
for  SrFj,  and  —50  cm"'  for  BaF2. 

19580.  Bell,  M.  I.,  Effects  of  stress  on  the  Raman-active  modes  in 
semiconductors,  Proc.  Vllth  Int.  Conf.  on  Raman  Spectroscopy, 
Ottawa,  Canada,  Aug.  4-9,  1980,  pp.  76-77  (North-Holland 
Publ.  Co.,  Amsterdam,  The  Netherlands,  Aug.  1980). 

Key  words:  covalent  bonding;  diamond  structure;  elastic 
constants;  gallium  arsenide;  indium  antimonide;  ionicity;  op- 
tical phonons;  Raman  scattering;  semiconductors;  stress; 
zinc-blende  structure. 

Previous  calculations  of  the  stress  dependence  of  the  Raman 
frequencies  of  covalent  (diamond-structure)  semiconductors  are 
extended  to  include  the  effects  of  electrostatic  interactions  in 
partially  ionic  (zinc-blende  structure)  crystals.  Results  are  ob- 
tained for  GaAs  and  InSb  which  agree  as  well  with  experiment 
as  those  obtained  previously  for  silicon,  germanium,  and  dia- 
mond. 

19581.  Cassatt,  W.,  Atmospheric  particulate  measurement  devel- 
opment at  the  National  Bureau  of  Standards,  Proc.  25th  Annual 
Technical  Meeting,  "Learning  To  Use  Our  Environment,  "  Seat- 
tle, WA,  Apr.  30-May  2.  1979,  pp.  275-277  (The  Institute  of 
Environment  Sciences,  940  East  Northwest  Highway,  Mt. 
Prospect,  IL,  1979). 

Key  words:  aerosols;  atmospheric  particulate  measurements; 
Doppler  shift  spectrometry;  fine  particles;  micro  Raman 
spectrometry;  Raman  scattering  theory;  standard  reference 
materials;  urban  particulate  standards. 

The  atmospheric  particulate  measurement  development  efforts 
at  the  National  Bureau  of  Standards  focus  upon  three  areas, 
namely  experimental  measurement  techniques,  Standard  Refer- 
ence Materials  (SRMs)  and  theory.  Areas  of  application  that  are 
addressed  by  Bureau  scientists  in  their  atmospheric  particulate 
measurement  research  include  smoke  particle  characterization, 
the  sizing  of  particles  produced  by  aerosol  generators,  the  cali- 
bration of  fine  particle  detectors,  standards  for  urban  dust  analy- 
sis, chemical  characterization  of  bulk  samples  or  discrete  parti- 
cles collected  from  atmospheric  aerosols,  and  the  investigation 
of  resonance  absorption  of  light  by  micrometer  size  particles. 

19582.  Heuer,  A.  H.,  Tighe,  N.  J.,  Cannon,  R.  M.,  Plastic 
deformation  of  fine-grained  alumina  (AI2O3):  II,  basal  slip  and 
nonaccommodated  grain-boundary  sliding,  /  Am.  Ceram.  Soc. 
63,  No.  1-2,  53-58  (Jan.-Feb.  1980). 

Key  words:  alumina;  basal  slip;  cavitation;  deformation  tex- 
ture; electron  microscopy;  grain  boundary  sliding;  plastic 
deformation. 

Plastic  deformation  was  studied  in  fine-grained  alumina  poly- 
crystals  (grain  sizes  1  to  5  fxm);  several  deformation  mechanisms 
occur  simultaneously.  This  paper  is  concerned  with  basal  slip 
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and  unaccommodated  grain-boundary  sliding  (GBS).  The  basal 
slip  can  give  rise  to  a  deformation  texture.  Cavitation  occurs 
due  to  the  occurrence  of  both  unaccommodated  GBS  and  basal 
slip,  because  of  the  marked  plastic  anisotropy  of  alumina. 

19583.  Rosasco,  G.  J.,  Blaha,  J.  J.,  Raman  microprobe  spectra 
and  vibrational  mode  assignments  of  talc,  Appl.  Spectrosc.  34, 
No.  2,  140-144  (1980). 

Key  words:  Raman  spectroscopy;  talc;  vibrational  mode. 

The  Raman  spectra  of  talc  microparticles  have  been  obtained 
with  the  Raman  microprobe  over  the  frequency  range  100  to 
3800  cm"\  The  vibrational  modes  are  discussed  in  terms  of  an 
idealized  unit  cell  (1-M  polymorph)  of  dn  symmetry.  An  elec- 
trostatic dipole-dipole  interaction  is  used  to  compare  the  Raman 
and  infrared  active  branches.  Assignments  of  the  Raman  active 
stretching  modes  of  the  silicate  sheet  are  found  to  support 
previous  infrared  assignments.  Estimates  of  intrasheet  dipole- 
dipole  interactions  are  obtained. 

19584.  Lawn,  B.  R.,  Hockey,  B.  J.,  Wiederhorn,  S.  M.,  Thermal 
effects  in  sharp-particle  contact,  /  Am.  Ceram. — Discussions 
and  Notes  63,  No.  5-6,  356-358  (May-June  1980). 

Key  words:  adiabatic  heating;  elastic-plastic  contact;  glass; 
indentation;  surface  melting. 

At  sufficiently  high  loading  rates,  the  penetration  of  solid 
surfaces  with  sharp  indenters  or  particles  often  results  in  melting 
at  the  contact  site.  This  phenomenon  can  be  explained  in  terms 
of  localized  energy  dissipation  during  elastic-plastic  contacts.  In 
this  paper,  a  model  describing  the  adiabatic  temperature  rise  is 
developed  in  terms  of  indentation  theory,  with  specific  refer- 
ence to  contact  data  for  soda-lime-silicate  glass. 

19585.  Brown,  D.  W.,  Lowry,  R.  E.,  Smith,  L.  E.,  Kinetics  of 
hydrolytic  aging  of  polyester  urethane  elastomers,  Macromol. 
13,  No.  2,  248-252  (Mar.-Apr.  1980). 

Key  words:  hydrolytic  degradation;  polyester  urethane 
elastomers. 

The  hydrolytic  degradation  of  polyester  urethane  elastomers 
is  due  to  the  acid-catalyzed  hydrolysis  of  the  ester  group.  Acid 
content  {A)  and  the  reciprocal  of  the  number  average  molecular 
weight  (Af )  increase  by  equivalent  amounts  indicating  that 
each  molecular  chain  scission  produces  one  acid  group.  The 
time  (r)  dependence  of  A  and  M  is  given  by  ^  =  At,e'"  and 
=  Mo~^  +  Ao(.e'"—\),  where  the  subscripts  denote  initial 
values.  The  fractional  rate  of  increase  in  acidity,  k,  is  a  pseudo- 
first-order  rate  constant  because  the  ester  and  water  contents 
change  only  slightly  with  degradation.  Values  of  k  at  85  °C  and 
100%  relative  humidity  are  in  the  range  15-20%  per  day  for 
polyurethanes,  based  on  poly(caprolactone  and  tetramethylene 
adipate  diols).  At  1(X)%  relative  humidity  k  obeys  the  Arrhenius 
equation  between  35  and  85  °C  with  activation  energies  in  the 
range  68-83  kJ/mol  (16-20  kcal/mol).  Values  of  k  decrease  with 
relative  humidity,  becoming  zero  in  dry  air. 

19586.  Stein,  S.  R.,  Space  applications  of  superconductivity:  Reso- 
nators for  high  stability  oscillators  and  other  applications,  Cryo- 
genics 22,  No.  7,  363-372  (July  1980). 

Key  words:  aerospace;  frequency  standards;  high-Q  cav- 
ities; navigation;  oscillator;  ranging;  resonators;  supercon- 
ductivity. 

This  is  the  last  in  a  seven  part  series  on  the  potential  applica- 
tions of  superconductivity  in  space.  Superconducting  oscillators 
have  achieved  better  frequency  stability  than  any  other  device 
for  averaging  times  of  10  s  to  1000  s.  This  high  stability  results 
from  the  use  of  solid  niobium  resonators  having  Q  factors  great- 
er than  10'".  Such  oscillators  have  direct  applications  as  clocks 
and  spectrally  pure  sources.  They  may  also  be  used  for  accurate 
measurements  of  many  physical  quantities  and  to  perform  a 


variety  of  experiments  on  fundamental  constants,  relativity,  and 
gravity  waves. 

19587.  Unassigned. 

19588.  Fuller,  E.  R.,  Jr.,  Thomson,  R.,  Theory  of  chemically 
assisted  fracture.  Part  2 — Atomic  models  of  crack  growth,  /. 

Mater.  ScL  15,  1027-1034  (1980). 

Key  words:  atmosphere-assisted  slow  crack  growth;  chemi- 
cally assisted  fracture;  fracture;  fracture  models;  reaction 
rate  theory;  slow  crack  growth;  surface  chemistry. 

In  this  concluding  paper  of  a  two-paper  series,  we  have  ap- 
plied the  one-dimensional  model  of  a  crack  to  the  problem  of 
the  simple  form  of  chemically  assisted  fracture  when  the  exter- 
nal atmosphere  is  composed  of  diatomic  molecules.  Predictions 
of  the  stress  dependence  can  be  made  on  the  basis  of  this  model 
which  show  a  power  law  dependence  whose  exponent  varies 
from  3/2  to  2  depending  on  the  form  of  the  atomic  bonds  of  the 
solid.  General  conclusions  are  that  chemical  activity  accentuates 
and  extends  the  intrinsic  slow  crack  growth  phenomenon  be- 
cause of  the  surface  adsorption  activation  barrier,  and  that  the 
"chemical"  and  "mechanical"  contributions  to  the  activation 
energy  for  slow  crack  growth  are  not  separable. 

19589.  Wiederhorn,  S.  M.,  Lawn,  B.  R.,  Strength  degradation  of 
glass  impacted  with  sharp  particles:  I,  annealed  surfaces,  /  Am. 

Ceram.  Soc.  62,  No.  1-2,  66-70  (1979). 

Key  words:  ceramics;  fracture:  impact  energy;  strength 
degradation. 

The  strength  characteristics  of  annealed  brittle  surfaces  im- 
pacted with  sharp  particles  were  studied.  A  theory  of  the  degra- 
dation process  is  constructed  in  three  steps:  (1)  A  sharp  particle 
delivers  an  impulsive  load  to  the  target  surface  via  a  plastic 
contact:  (2)  the  contact  loading  initiates  and  propagates  median 
cracks  in  the  surface;  (3)  the  cracks  thus  induced  reduce  the 
strength  of  the  material.  Static  indentation  tests  provide  essential 
contact  parameters  for  the  degradation  equations,  thereby  al- 
lowing for  prediction  of  strengths  under  in-service  conditions. 
Strength  tests  on  soda-lime  glass  laths  impacted  with  SiC  grit 
confirm  basic  predictions  of  the  theory.  Higher  toughness  and 
lower  hardness  are  the  main  material  requirements  for  improved 
resistance  to  degradation.  Initial  flaw  population  in  the  target 
surface  and  projectile  geometry  are  not  important  factors  in  the 
damage  process.  The  study  shows  that  impact  energy  is  the 
important  service  variable  in  determining  the  extent  of  strength 
loss. 

19590.  Blaha,  J.  J.,  Rosasco,  G.  J.,  Raman  microprobe  spectra  of 
individual  microcrystals  and  fibers  of  talc,  tremolite,  and  relat- 
ed silicate  minerals.  Anal.  Chem.  50,  No.  7,  892-896  (June 

1978)  . 

Key  words:  mineralogy;  Raman  microprobe;  Raman  spec- 
troscopy; sheet  and  chain  silicates. 

With  a  recently  developed  Raman  microprobe,  vibrational 
spectra  have  been  obtained  from  individual  microcrystals  and 
fibers  of  sheet  and  chain  silicate  minerals.  Species  such  as  talc, 
tremolite,  low-iron  anthophyllite,  and  actinolite  give  distinct 
spectra.  No  systematic  differences  exist  between  spectra  of  the 
fibrous  and  nonfibrous  forms  of  a  given  mineral. 

19591.  Yap,  W.  T.,  Cummings,  A.  L.,  Margolis,  S.  A.,  Schaffer, 
R.,  Estimation  of  water  content  by  kinetic  method  in  Karl 
Fischer  titration.  Anal.  Chem.  51,  No.  9,  1595-1596  (Aug. 

1979)  . 

Key  words:  dissolution;  Karl  Fischer  water  determination; 
mass  fraction  of  water;  rate  constant;  saturation;  titration 
curve. 
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An  analytical  expression  was  derived  for  describing  the  titra- 
tion curve  obtained  by  the  continuous  Karl  Fischer  determina- 
tion of  water  in  slow-to-dissolve  samples.  By  fitting  the  theoreti- 
cal curve  to  the  experimental  results,  the  amount  of  water  in  the 
sample  can  be  determined.  The  method  is  illustrated  by  the  Karl 
Fischer  titration  of  water  in  magnesium  gluconate  and  in  su- 
crose. 

19592.  Kaase,  H.,  Stephan,  K.  H.,  Burton,  W.  M.,  Hatter,  A.  T., 
Ridgeley,  A.,  Canfield,  L.  R.,  Madden,  R.  P.,  Intercomparison 
of  radiometric  irradiance  scales  in  the  90-250-nm  wavelength 
range,  Appl.  Opt.  19,  No.  15,  2529-2532  (Aug.  1,  1980). 

Key  words:  calibration;  detectors;  irradiance;  light  source; 
photodiode;  radiometry. 

The  work  described  in  this  paper  covers  an  intercomparison 
of  absolute  irradiance  calibration  methods  applied  at  the  U.S. 
National  Bureau  of  Standards  (NBS),  the  SRC  Appleton  Labo- 
ratory, Astrophysics  Research  Division  (ARD),  the  Max- 
Planck-Institut  fuer  Extraterrestrische  Physik  (MPE),  and  the 
Physikalisch-Technische  Bundesanstalt  (PTB).  This  was  done  by 
determining  the  MPE  and  PTB  quantum  efficiencies  of  two 
different  calibrated  transfer  standards  developed  by  the  NBS 
and  ARD.  The  comparison  shows  that  the  calibrations  agreed 
within  the  estimated  bounds  of  uncertainty  and  also  suggests 
that  the  uncertainty  in  the  measured  electron  temperature  re- 
quired in  the  argon  arc  source  technique  may  be  less  than  was 
estimated. 

19593.  Currie,  L.  A.,  Kunen,  S.  M.,  Voorhees,  K.  J.,  Murphy, 
R.  B.,  Koch,  W.  F.,  Analysis  of  carbonaceous  particulates  and 
characterization  of  their  sources  by  low-level  radiocarbon 
counting  and  pyrolysis/gas  chromatography /mass  spectrometry, 

Proc.  Conf.  on  Carbonaceous  Particles  in  the  Atmosphere,  Uni- 
versity of  California,  Berkeley,  CA,  Mar.  20-22,  1978,  13  pages 
(U.S.  Department  of  Energy,  Washington,  DC,  June  1979). 

Key  words:  atmospheric  pollution;  carbonaceous  particles; 
fossil  carbon;  insoluble  carbonaceous  material;  low  level 
counting;  pyrolysis/gas  chromatography/mass  spectrom- 
etry; radiocarbon. 

The  chemical  nature  and  fossil  fuel  contribution  to  urban, 
rural  and  indoor  atmospheric  carbonaceous  particulate  samples 
have  been  studied  by  a  combination  of  pyrolysis/gas  chromato- 
graphy/mass spectrometry,  (Py/GC/MS)  and  low-level  minira- 
diocarbon  counting.  The  latter  method  is  applied  here  for  the 
first  time  to  just  milligram  amounts  of  atmospheric  particulate 
material  (~10  mg  carbon),  and  it  has  shown  a  striking  differ- 
ence between  the  biogenic/fossil  carbon  content  of  urban  and 
desert  samples.  Application  of  Py/GC/MS  to  the  insoluble  car- 
bonaceous fraction  has  provided  information  on  sources  and 
characteristics  of  the  primary  carbonaceous  material. 

19594.  Wiederhorn,  S.  M.,  Lawn,  B.  R.,  Hockey,  B.  J.,  Effect  of 
particle  impact  angle  on  strength  degradation  of  glass,  /  Am. 

Ceram.  Soc.  62,  No.  11-12,  639-640  (Nov.-Dec.  1979). 

Key  words:  ceramics;  erosion;  glass;  impact;  indentation 
fracture;  strength. 

19595.  Waterstrat,  R.  M.,  Giessen,  B.  C,  Koch,  R.,  Manus- 
zewski,  R.  C,  The  tantalum-palladium  constitution  diagram, 

Metall.  Trans.  A  9A,  643-648  (May  1978). 

Key  words:  constitution  diagram;  intermetallic  compounds; 
palladium  alloys;  phase  diagram;  phase  transformations;  tan- 
talum alloys. 

The  Ta-Pd  system  was  investigated  over  the  entire  composi- 
tion range  by  metallography,  X-ray  diffraction  and  electron 
microprobe  analysis.  The  solubility  limits  of  terminal  and  inter- 
mediate phases  and  solidus  temperatures  were  determined.  a-Ta 
dissolved  ~20  at.  pet  Pd  at  255  °C  and  ~10  at.  pet  Pd  at  1000 


°C;  a-Pd  dissolves  -22  at.  pet  Ta  at  1730  °C  and  ~18  at.  pet 
Ta  at  1000  °C.  The  presence  of  four  intermediate  phases  cr,  {fi- 
U  type),  a-TaPd  (TiCu  type),  TaPd2  (MoPt2  type),  and  TaPda 
(TiAb  type)  was  confirmed;  they  melt  or  decompose  (a-TaPd) 
at  about  2550,  1410;  1800,  and  1770  °C,  respectively.  In  addi- 
tion, an  equiatomic  high  temperature  phase,  yS-TaPd  was  found 
which  melts  at  ~1720  °C  and  may  be  an  extension  of  and 
isomorphous  with  the  a-Pd  solution.  Seven  three-phase  reac- 
tions are  described. 

19596.  Michel,  K.  H.,  Rowe,  J.  M.,  Existence  of  an  orientational 
glass  state  in  (KCN)r(KBr)i -i  mixed  crystals,  Phys.  Rev.  B  22, 
No.  3,  1417-1428  (Aug.  1,  1980). 

Key  words:  dipole  glass;  (KCN)(KBr);  order  parameter; 
orientational;  strain  dipole;  translation-rotation. 

Recent  neutron  scattering  experiments  by  Rowe  et  al.  on 
mixed  crystals  of  (KCN)r(KBr)i-x  cannot  be  explained  by  a 
previous  dynamic  theory  by  Michel  et  al.  The  appearance  of  a 
narrow  central  line  in  the  scattering  spectrum  suggests  the  onset 
of  an  orientational  glass  state  characterized  by  a  freezing  in  of 
the  CN  orientations.  Starting  from  a  microscopic  lattice  dynami- 
cal description  of  the  coupling  of  orientational  impurities  with 
acoustic  lattice  modes,  we  demonstrate  that  an  orientational 
freezing  in  produces  a  freezing  in  of  lattice  strains.  We  intro- 
duce an  orientational  glass  state  parameter  and  a  corresponding 
susceptibility.  The  neutron  scattering  law  is  formulated,  taking 
into  account  interference  between  translations  and  orientations. 
The  orientational  glass  state  and  its  coupling  to  the  lattice  leads 
to  an  additional  elastic  line  in  the  scattering  law,  the  intensity  of 
which  reflects  the  temperature  behavior  of  the  order  parameter. 
The  bilinear  coupling  of  translations  and  orientations  leads  to  an 
explanation  of  characteristic  asymmetries  of  equal  intensity  con- 
tours of  the  elastic  line  in  Q  space.  The  temperature  minima  in 
the  transverse  acoustic-phonon  frequencies  are  related  to  a  cusp 
in  the  orientational  glass  state  susceptibility. 

19597.  Kearsley,  E.  A.,  Determining  an  elastic  strain-energy 
function  from  torsion  and  simple  extension,  /.  Appl.  Phys.  51, 
No.  8,  4541-4542  (Aug.  1980). 

Key  words:  elasticity;  elastomers;  finite  deformation; 
rubber;  strain  energy;  Valanis-Landel  form. 

The  elastic  properties  of  rubbery  materials  can  often  be  repre- 
sented by  a  strain-energy  function  expressed  as  the  sum  over  the 
three  principal  extension  ratios  of  a  function  of  a  single  exten- 
sion ratio,  the  Valanis-Landel  form.  In  that  case,  the  strain- 
energy  function  can  be  completely  determined  from  uniaxial 
extension  data  combined  with  data  on  the  torque  of  a  cylinder 
in  torsion.  The  method  is  an  improvement  over  other  methods 
for  determining  the  strain-energy  function  because  the  necessary 
experiments  are  particularly  convenient. 

19598.  Hertz,  H.  S.,  Brown,  J.  M.,  Chesler,  S.  N.,  Guenther,  F. 
R.,  Hilpert,  L.  R.,  May,  W.  E.,  Parris,  R.  M.,  Wise,  S.  A., 
Determination  of  individual  organic  compounds  in  shale  oil, 
Anal.  Chem.  52,  No.  11,  1650-1657  (Sept.  1980). 

Key  words:  gas  chromatography;  liquid  chromatography; 
mass  spectrometry;  quantitation;  shale  oil;  trace  organic 
analysis. 

Several  techniques  have  been  investigated  for  quantitating 
individual  organic  compounds  in  shale  oil.  Acid-base  extraction 
and  high  performance  liquid  chromatography  were  emphasized 
as  independent  methods  of  shale  oil  fractionation.  Gas  chroma- 
tography, gas  chromatography-mass  spectrometry,  and  high 
performance  liquid  chromatography  were  used  for  individual 
compound  quantitation  utilizing  external  and/or  internal  stand- 
ards or  standard  addition  techniques.  The  following  compounds 
were  measured  in  the  shale  oil:  pyrene,  fluoranthene, 
benzo[e]pyrene,  benzo[a]pyrene,  phenol,  o-cresol,  acridine,  and 
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2,4,6-trimethylpyridine.  Comparable  results  were  obtained  by 
the  various  methods  for  extraction  and  quantitation. 

19599.  Caswell,  R.  S.,  Coyne,  J.  J.,  Randolph,  M.  L.,  Kerma 
factors  for  neutron  energies  below  30  MeV,  Radial  Res.  83, 
No.  2,  217-254  (1980). 

Key  words:  absorbed  dose;  biology  and  medicine;  kerma 
factors;  neutron  dosimetry. 

Kerma  factors  for  neutrons  have  been  calculated  from  ther- 
mal neutron  energies  to  30  MeV.  In  addition  to  a  "point"  at 
0.0253  eV,  there  are  116  contiguous  energy  bins  extending  from 
0.026  eV  to  30  MeV.  Values  are  given  for  19  elements  or 
nuclides:  H,  ^i,  T^i,  B,  C,  N,  O,  F,  Na,  Mg,  Al,  Si,  P,  S,  CI, 
Ar,  K,  Ca,  and  Fe.  The  chief  source  of  nuclear  data  is  the 
Evaluated  Nuclear  Data  File  ENDF/B-4.  The  basis  of  the  cal- 
culations is  discussed,  and  comparison  is  made  with  some  other 
tabulations. 

19600.  Huggett,  C,  Estimation  of  rate  of  heat  release  by  means 
of  oxygen  comsumption  measurements.  Fire  Mater.  4,  No.  2, 
61-65  (1980). 

Key  words:  calorimetry;  fire  test;  heat  of  combustion;  heat 
release;  oxygen  consumption;  oxygen  consumption  calori- 
metry; rate  of  heat  release. 

Measurement  of  the  rate  of  oxygen  consumption  provides  a 
simple,  versatile  and  powerful  tool  for  estimating  the  rate  of 
heat  release  in  fire  experiments  and  fire  tests.  The  method  is 
based  on  the  generalization  that  the  heats  of  combustion  per  unit 
of  oxygen  consumed  are  approximately  the  same  for  most  fuels 
commonly  encountered  in  fires.  A  measurement  of  the  rate  of 
oxygen  consumption  can  then  be  converted  to  a  measure  of  rate 
of  heat  release.  Data  on  heats  of  combustion  are  presented  to 
support  this  generalization.  The  applicability  of  the  technique  to 
combustion  under  fire  conditions  is  examined,  possible  sources 
of  error  in  the  measurements  are  discussed,  and  applications  of 
the  method  are  reviewed.  It  is  concluded  that  the  accuracy  of 
oxygen  consumption  based  rate  of  heat  release  measurements 
should  compare  favorably  with  those  derived  from  conventional 
colorimetric  measurements. 

19601.  Unassigned. 

19602.  Saloman,  E.  B.,  Pearlman,  J.  S.,  Henke,  B.  L.,  Evaluation 
of  high  efficiency  Csl  and  Cul  photocathodes  for  soft  x-ray 
diagnostics,  Appl.  Opt.  19,  No.  5,  749-753  (Mar.  1,  1980). 

Key  words:  Csl;  Cul;  photoabsorption  cross  sections;  pho- 
tocathodes; plasma  diagnostic  detectors;  radiometry;  soft  x- 
ray  diagnostics. 

The  photoefficiency  of  Csl  and  Cul  photocathodes  was  meas- 
ured for  photons  in  the  22  — 240-eV  (50— 560- A)  energy  range. 
The  within-batch  and  batch-to-batch  variation  in  photoeffi- 
ciency were  studied  as  was  the  sensitivity  of  the  samples  to 
storage  under  dry  nitrogen.  The  effect  of  exposure  to  air  was 
investigated.  The  shape  of  the  photoefficiency  curves  was  found 
to  agree  quite  well  with  the  expected  from  the  photoabsorption 
cross  sections  of  the  materials.  Csl  in  particular  appears  useful 
as  a  detector  in  soft  x-ray  diagnostics,  especially  as  a  narrow- 
band detector  in  the  100-eV  photon  energy  range  where  peak 
measured  efficiencies  can  exceed  300%. 

19603.  Rosenstock,  H.  M.,  Stockbauer,  R.,  Parr,  A.  C,  Photoe- 
lectron-photoion  coincidence  study  of  the  bromobenzene  ion,  / 

Chem.  Phys.  73,  No.  2,  773-777  (July  15,  1980). 

Key  words:  benzene;  benzonitrile  ion;  coincidence;  frag- 
mentation; kinetics;  photoelectron;  photoionization;  unimo- 
lecular. 

The  technique  of  variable  time  photoelectron-photoion  coinci- 
dence mass  spectrometry  has  been  applied  to  the  fragmentation 


of  bromobenzene  ion  producing  a  phenyl  ion.  A  detailed  analy- 
sis of  the  variation  of  the  breakdown  curve  with  parent  ion 
residence  time  was  performed.  The  results  lead  to  A//°rt)(phenyl 
ion)  =  270  kcal/mole  in  close  agreement  with  recalculated  re- 
sults from  an  earlier  study  on  chlorobenzene.  This,  combined 
with  other  photoionization  results  leads  to  A/r/t)(phenyl  radi- 
cal) =  83  ±  3  kcal/mole,  slightly  higher  than  the  value  80.9  ±  2 
kcal/mole  obtained  from  neutral  kinetics.  The  analysis  leads  to  a 
rate-energy  dependence  for  the  fragmentation  process  and  an 
equivalent  1000  K  Arrhenius  pre-exponential  factor  of  —9.4  X 
10'''  sec""',  which  may  be  compared  to  the  value  2  X  10'^  sec"' 
for  the  analogous  neutral  process.  The  possible  contribution  of 
spin  orbit  splitting  is  discussed. 

19604.  Koon,  N.  C,  Rhyne,  J.  J.,  RPA  theory  of  magnetic 
excitations  in  rare  earth-transition  metal  compounds:  Applica- 
tion of  ErCo2  and  ErFe2,  /  Magn.  Magn.  Mater  15-18,  349- 
350  (1980). 

Key  words:  crystal  fields;  exchange  interaction;  magnetism; 
neutron  scattering;  rare  earth  compounds;  spin  excitations. 

We  have  calculated  the  magnetic  excitation  spectrum  and 
neutron  scattering  intensities  appropriate  to  the  Laves  phase 
compounds  ErCo2  and  ErFe2  using  standard  basis  operator 
Greens  functions  in  the  random  phase  approximation.  The  re- 
sults are  in  excellent  agreement  with  recent  neutron  inelastic 
scattering  data. 

19605.  Tighe,  N.  J.,  Kuroda,  K.,  Mitchell,  T.  E.,  Heuer,  A.  H., 
In  situ  oxidation  of  Y203-doped  Si3N4,  Electron  Microsc.  1980 
4,  310-312  (1980). 

Key  words:  ceramic;  high  voltage  electron  microscopy;  in 
situ;  oxidation;  silicon  nitride;  yttria-doped  silicon  nitride. 

Specimens  of  Y203-doped  Si3N4  were  oxidized  in  an  environ- 
mental cell  in  a  600  kV  electron  microscope.  This  ceramic 
oxidizes  passively  at  temperatures  greater  than  1000  °C  but 
oxidizes  catastrophically  at  —750  °C.  The  in  situ  experiments 
showed  that  oxidation  occurs  by  nucleation  and  growth  of  Si02 
and  Si2N20  on  the  fiSij^i  surfaces  and  by  volatization  of  W 
inclusions.  The  paper  discusses  the  HUEM  methodology  and 
the  oxidation  results. 

19606.  Rush,  J.  J.,  Rowe,  J.  M.,  Maeland,  A.  J.,  Neutron  scatter- 
ing study  of  hydrogen  vibrations  in  polycrystal  and  glassy 
TiCuH,  J.  Phys.  F.  Lett,  to  the  Ed.  10,  L283-L285  (1980). 

Key  words:  hydride;  interstitial  holes;  metallic  glass;  neu- 
tron scattering;  structure;  vibration  spectrum. 

Neutron  vibrational  spectra  have  been  measured  for  both 
crystalline  and  amorphous  titanium  copper  hydride  from  40-200 
meV.  A  rather  narrow  distribution  of  optical  (hydrogen)  vibra- 
tions is  observed  for  the  crystalline  alloy  TiCuHo.93  with 
maxima  at  142  and  157  meV,  very  close  to  previous  results  for 
y-TiH2.  Amorphous  TiCuHi.3,  however,  exhibits  a  very  broad 
band  of  hydrogen  vibrations  (  —  75  meV  fwhm)  peaked  at  about 
145  meV.  This  density  of  states  provides  a  probe  of  the  local 
environments  of  the  hydrogen  atoms  residing  in  holes  in  the 
metallic  glass  structure  and  suggests  an  'average'  occupation  of 
tetrahedral  holes,  but  considerable  fluctuations  in  local  symme- 
try around  these  sites. 

19607.  West,  J.  B.,  Parr,  A.  C,  Cole,  B.  E.,  Ederer,  D.  L., 
Stockbauer,  R.,  Dehmer,  J.  L.,  Shape-resonance-induced  non- 
Franck-Condon  vibrational  intensities  in  ia-g  photoionisation  of 

N2,  J.  Phys.  B:  Atom.  Molec.  Phys.  Lett,  to  the  Ed.  13,  L105- 
L108  (1980). 

Key  words:  branching  ratios;  Franck-Condon  factors;  ion; 
nitrogen;  N2;  photoelectron  spectra;  photoionization;  shape 
resonance;  synchrotron  radiation;  vibrational  intensity  dis- 
tribution. 
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We  report  a  broad  pattern  of  non-Franck-Condon  vibrational 
intensities  extending  over  about  25  eV  of  the  3crg  photoionisa- 
tion  continuum  of  N2.  The  effect  was  recently  predicted  theo- 
retically to  arise  from  shape-resonance-enhanced  coupling  be- 
tween electronic  and  nuclear  motion.  Here  experiment  and 
theory  are  compared  directly  for  the  first  time.  Qualitative 
agreement  verifies  the  basic  theoretical  concept,  yet  significant 
quantitative  differences  indicate  the  need  for  further  work. 

19608.  Reader,  J.,  Luther,  G.,  Spectra  of  very  highly  charged  Cu- 
and  Zn-Hke  ions,  Phys.  Rev.  Lett.  45,  No.  8,  609-613  (Aug.  25, 
1980). 

Key  words:  highly  ionized  atoms;  laser-produced  plasma; 
spectrum;  ultraviolet. 

The  As-Ap,  Ap-Ad,  and  Ad-Af  transitions  of  ten  copperlike  and 
zinclike  ions  from  Ba^^  to  W^*  have  been  observed  by  means 
of  a  laser-produced  plasma  and  a  2.2-m  grazing-incidence  spec- 
trograph. The  spectra  are  accompanied  by  a  prominent  contin- 
uum lying  just  below  the  Ap'^Pi  i2-Ad'^Lhi2  transitions  in  the  cop- 
perlike ions.  The  results  support  the  identification  of  the  reso- 
nance lines  of  Xe^''"^  and  Xe'^^  in  the  Princeton  University  ST 
tokamak  by  Hinnov. 

19609.  Lucatorto,  T.  B.,  Mcllrath,  T.  J.,  Mehlman,  G.,  Time- 
resolved  measurements  of  the  far  UV  output  of  a  BRV  source, 

Appl.  Opt.  18,  No.  17,  2916-2917  (Sept.  1,  1979). 

Key  words:  far  ultraviolet;  light  pulse  shape;  vacuum  spark. 

The  temporal  behavior  of  the  BRV-type  vacuum  spark  source 
was  studied  at  two  wavelengths  (300  and  600  A).  The  position 
of  the  peak  output  was  measured  relative  to  the  maximum  spark 
current  and  values  for  the  pulse  width  obtained. 

19610.  Burkhalter,  P.  G.,  Reader,  J.,  Cowan,  R.  D.,  Spectra  of 
Mo  xiii-xviii  from  a  laser-produced  plasma  and  a  low-induc- 
tance vacuum  spark,  /  Opt  Soc.  Am.  70,  No.  8,  912-919  (Aug. 
1980). 

Key  words:  ion;  laser-produced-plasma;  molybdenum; 
vacuum-ultraviolet;  wavelengths. 

The  spectrum  of  Mo  from  20  to  90  A  was  obtained  with  a 
laser-produced  plasma  and  a  low-inductance  vacuum  spark.  Wa- 
velengths and  line  identifications  were  determined  for  transitions 
of  the  type  M-Ap  and  2d-Af  in  Mo  xiii-xvi  and  for  Zp-M  type 
transitions  in  Mo  xvi-xviii.  The  line  identifications  were  ob- 
tained with  the  aid  of  relativistically  corrected  Hartree-Fock 
calculations.  Energy-level  diagrams  are  given  for  the  MHp  and 
3</'4/ configurations  of  Mo  xvi. 

19611.  Unassigned. 

19612.  Rowe,  J.  M.,  Rush,  J.  J.,  Shapiro,  S.  M.,  Hinks,  D.  G., 
Susman,  S.,  Neutron  scattering  studies  of  (CN)"  defects  in  KBr, 

Phys.  Rev.  B  21,  No.  10,  4863-4868  (May  15,  1980). 

Key  words:  defect;  KBr;  KCN;  libration;  translation-rota- 
tion coupling;  tunnelling. 

We  have  studied  both  the  librational  and  the  tunneling  excita- 
tions of  (CN)"  ions  in  a  KBr  matrix  through  the  interaction  of 
these  modes  with  the  acoustic  phonons  of  the  KBr  host.  From 
our  measurements  on  a  sample  containing  0.00034  mole  fraction 
of  KCN  in  KBr,  we  find  the  A\g-T2g  tunnel  splitting  to  be 
0.28  +  0.05  meV  (2.3  ±  0.4  cm"').  From  measurements  on  a 
more  concentrated  system,  0.0045  mole  fraction  of  KCN  in 
KBr,  the  A\g-Eg  librational  excitation  energy  is  found  to  be 
1.6  ±0.1  meV  (13.0+1.0  cm"').  These  values  are  consistent 
with  the  results  of  optical  measurements. 

19613.  Rush,  J.  J.,  Rowe,  J.  M.,  Glinka,  C.  J.,  Vagelatos,  N., 
Flotow,  H.  E.,  Coherent  neutron  scattering  study  of  the  vibra- 
tions of  interstitial  deuterium  in  a-VDo.7,  Phys.  Rev.  B  21,  No. 
12,  5613-5616  (June  15,  1980). 


Key  words:  alloy;  elastic  constants;  interstitial  defect;  metal 
hydride;  neutron  scattering;  phonon. 

The  lattice  dynamics  of  a  single  crystal  of  a(bcc)VDo.7  have 
been  investigated  by  coherent  inelastic  neutron  scattering  meas- 
urements at  295  K.  Since  the  scattering  cross  section  of  vanadi- 
um is  almost  entirely  incoherent,  this  study  offers  a  unique 
opportunity  to  directly  measure  the  "band"  modes  associated 
with  vibrational  displacernents  of  the  light  atom  interstitials  as  a 
function  of  wave  vector  (^)  and  oj.  Transverse  and  longitudinal 
acoustic-phonon  groups  were  observed  in  the  three  symmetry 
directions  at  energies  up  to  27  meV.  These  are  generally  at 
higher  energies  than  corresponding  modes  measured  in  vanadi- 
um by  x-ray  scattering.  The  vibrational  "density  of  states"  for  V 
and  VD0.7  are  also  shown  to  be  grossly  different.  Careful  mea- 
surement of  "band-mode"  intensities  for  several  different 
phonon  branches  as  a  function  of  ^  and  w  indicate  that  the 
deuterium  motions  are  strongly  coupled  to  the  metal  lattice. 
Peaks  due  to  optical  vibrations  are  also  observed,  which  indi- 
cate little  dispersion  of  the  optic  branches  in  the  crystal. 

19614.  Parr,  A.  C,  Stockbauer,  R.,  Cole,  B.  E.,  Ederer,  D.  L., 
Dehmer,  J.  L.,  West,  J.  B.,  An  angle  resolved  phofoelectron 
spectrometer  for  atoms  and  molecules,  Nucl.  Instrum.  Methods 
172,  No.  1-2,  357-361  (May  15,  1980). 

Key  words:  electron  spectrometer;  photoelectron  spectra; 
synchrotron  radiation. 

An  angle  resolved  photoelectron  spectrometer  has  been  con- 
structed and  coupled  to  the  high  throughput  2  m  normal  inci- 
dence monochromator  now  in  operation  at  SURF-II.  The  elec- 
tron analyzer  whose  design  has  been  previously  reported  [2] 
scans  the  angular  distribution  of  the  ejected  photoelectrons  in  a 
plane  perpendicular  to  the  partially  polarized  exit  beam  from 
the  monochromator.  The  intensity  of  the  photon  beam  from  the 
monochromator  is  monitored  by  measuring  the  photocurrent 
from  a  screen  in  front  of  a  three  mirror  polarization  analyzer 
which  is  used  to  determine  the  degree  of  polarization  of  the 
photon  beam.  The  function  of  the  spectrometer  is  under  com- 
puter control  which  also  acquires  and  processes  the  data  output 
from  the  apparatus.  Two  novel  features  are  employed  to  make 
the  system  highly  effective:  one  is  a  capillary  which  channels 
the  monochromatized  output  photon  beam  to  the  gas-photon- 
interaction  zone  and  isolates  the  10"''  vacuum  in  the  spectrom- 
eter chamber  from  the  10"^  vacuum  in  the  monochromator;  the 
second  feature  is  high  speed  cryopump  which  permits  a  high 
density  gas  jet  to  interact  with  the  photon  beam  while  maintain- 
ing a  high  enough  vacuum  to  minimize  electron  scattering  and 
permit  operation  of  the  channeltron  electron  detector.  These 
features  combined  with  output  fluxes  of  5  X  10'°  photons/s"' 
A"'  permit  vibrationally  resolved  photoelectron  spectra  of  N2 
and  CO  to  be  obtained  in  about  15  min. 

19615.  Shingleton,  J.  G.,  Cassel,  D.  E.,  McCabe,  M.  E.,  The  use 
of  operational  results  to  identify  potential  improvements  in  the 
thermal  performance  of  air  solar  heating  systems  and  to  estab- 
lish performance  criteria,  Proc.  Conf.  Solar  Heating  and  Cooling 
Systems — Operational  Results  Colorado  Springs,  CO,  Nov.  27- 
30,  1979,  SERI/TP-245-430,  pp.  203-209  (U.S.  Department  of 
Energy/Solar  Energy  Research  Institute  (SERI),  Golden, 
CO,  1980). 

Key  words:  air  corrections;  air  leakage;  computer  simula- 
tion; damper  leakage;  performance  criteria;  solar  heating 
systems. 

The  National  Bureau  of  Standards  is  developing  definitive 
performance  criteria  for  solar  heating,  cooling,  and  hot  water 
systems.  This  study  was  performed  to  quantify  the  effect  of  air 
leakage  on  the  thermal  performance  of  air  type  solar  heating 
systems. 

Field  air  flow  measurements  taken  at  seven  instrumented  resi- 
dential air  type  solar  heating  systems  show  substantial  air  leak- 
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age.  A  TRNSYS  computer  model  was  developed  based  on  the 
system  at  one  instrumented  site  where  air  flow  measurements 
were  taken.  Air  leakage  from  this  system  had  been  reduced  as 
much  as  possible.  The  effect  of  air  leakage  on  system  perform- 
ance was  examined  analytically  by  including  the  measured  air 
leakage  in  the  system  model. 

The  results  of  the  computer  simulations  show  that  by  elimi- 
nating all  of  the  measured  air  leaks  that  remained  after  the 
modeled  system  was  repaired,  a  reduction  of  as  much  as  19 
percent  in  seasonal  auxiliary  energy  can  be  realized.  The  rela- 
tionship between  air  leakage  and  auxiliary  energy  use  in  this 
system  is  described. 

19616.  Rhyne,  J.  J.,  Koon,  N.  C,  Alperin,  H.  A.,  Magnetic 
excitations  in  TbFe2,  (Proc.  Fourteenth  Rare  Earth  Research 
Conf ,  North  Dakota  State  University,  Fargo,  ND,  June  25- 
28,  1979),  Paper  in  The  Rare  Earths  in  Modern  Science  and 
Technology.  G.  J.  McCarthy,  J.  J.  Rhyne,  and  H.  B.  Silber, 
Eds.,  2,  313-314  (Plenum  Publ.  Corp.,  New  York,  NY,  1980). 

Key  words:  laves-phase;  magnetism;  neutron  -  scattering; 
physics;  rare  earths;  solid  state  spin  waves. 

Magnetic  excitations  in  TbFe2  have  been  studied  by  inelastic 
neutron  scattering  and  the  results  correlated  with  calculations 
based  on  a  linear  spin  wave  theory.  Exchange  and  anisotropy 
parameters  have  been  obtained  and  compared  with  other  similar 
systems. 

19617.  Fish,  G.  E.,  Rhyne,  J.  J.,  Brun,  T.,  Viccaro,  P.  J., 
Niarchos,  D.,  Dunlap,  B.  D.,  Shenoy,  G.  K.,  Sankar,  S.  G., 
Wallace,  W.  E.,  Neutron  scattering  studies  of  hydrides  of  the 
Laves  phase  rare  earth  compounds  RFe2,  (Proc.  Fourteenth 
Rare  Earth  Research  Conf.,  North  Dakota  State  University, 
Fargo,  ND,  June  25-28,  1979),  Paper  in  The  Rare  Earths  in 
Modern  Science  and  Technology,  G.  J.  McCarthy,  J.  J.  Rhyne, 
and  H.  B.  Silber,  Eds.,  2,  569-570  (Plenum  Publ.  Corp.,  New 
York,  NY,  1980). 

Key  words:  hydrides;  Laves-phase;  neutron  scattering;  rare 
earth-iron  intermetallics;  sublattice  magnetization. 

We  have  used  neutron  scattering  to  study  the  effect  of  hydro- 
gen on  the  structure  and  magnetic  ordering  of  the  Laves-phase 
rare  earth-iron  compounds  RFe2.  Depending  on  temperature 
and  pressure,  stable  hydrides  can  be  formed  with  nominally  2, 
3.5,  and  4  H(D)  per  formula  unit.  The  RFe2H2  and  RFe2H3.5 
phases  retain  the  cubic  CI 5  structure  with  a  substantial  increase 
in  lattice  parameter.  The  parent  RFe2's  order  ferrimagnetically 
at  Tc  —600  K  with  the  free  ion  moment  for  R  and  ~  1.6  /is  for 
iron  at  saturation;  in  the  hydrides,  both  Tc  and  the  R  moment 
are  reduced  markedly,  while  the  Fe  moment  is  essentially  un- 
changed. In  ErFe2,  ErFe2D2  and  ErFe2D3.5,  jncr  =  8.8,  7.5,  and 
4.3  \xb.  Previous  Mossbauer  experiments  have  shown  that  the 
local  moment  on  each  R  in  the  hydrides  is  about  the  free  ion 
value.  This  indicates  that  the  weakened  exchange  and  randomi- 
zation of  anisotropy  field  due  to  H  results  in  a  non-collinear  R 
spin  ordering  similar  to  the  "fanning"  of  R  moment  seen  in 
amorphous  RFe2  materials  which  reduces  the  bulk  ordered 
moment  seen  in  the  neutron  experiments.  Preliminary  inelastic 
studies  reveal  hydrogen  vibrational  modes  at  1 10  and  80  meV  in 
HoFe2D3.5  and  at  145  and  120  meV  in  ErFejHj.s,  suggesting  a 
distorted  tetrahedral  environment  for  H(D)  with  no  evidence  of 
octahedral  occupancy.  High  resolution  neutron  diffraction  ex- 
periments are  in  progress  to  locate  the  H  site. 

19618.  Klais,  O.,  Laufer,  A.  H.,  Kurylo,  M.  J.,  Atmospheric 
quenching  of  vibrationally  excited  02('A),  /  Chem.  Phys.  73, 
No.  6,  2696-2699  (Sept.  15,  1980). 

Key  words:  atmospheric;  flash  photolysis;  kinetics;  ozone 
02('A);  vibrational  deactivation. 

Flash  photolysis  of  O3  in  the  Hartley  band  has  been  coupled 
with  absorption  spectroscopic  detection  of  02(  'A,v  =  0)  and 


resonance  fluorescence  detection  of  0(^P)  to  analyze  the  fate  of 
02('A,v>  1)  in  an  atmospheric  environment.  The  results  indi- 
cate a  rapid  vibrational  deactivation  under  atmospheric  condi- 
tions. The  same  analysis  permits  an  estimate  of  the  relative 
quantum  yield  of  02('A,v>  1)  in  the  photolysis.  Similarly,  an 
upper  limit  for  the  channel  of  the  0('/))  +  O3  reaction  yielding 
02('2)  is  derived. 

19619.  Shingleton,  J.  G.,  Cassel,  D.  E.,  McCabe,  M.  E.,  Comput- 
er modeling  of  air  leakage  in  a  solar  air  heating  system,  Proc. 
2d  Annual  Systems  Simulation  and  Economic  Analysis  Conf., 
San  Diego.  CA,  Jan.  23-25,  1980.  SERI/TP-35I-131,  pp.  265- 
271  (U.S.  Department  of  Energy/Solar  Energy  Research  In- 
stitute (SERI),  Golden,  CO,  1980). 

Key  words:  air  leakage;  computer  simulation;  performance 
criteria;  solar  air  heating  systems;  solar  collector. 

A  detailed  TRNSYS  computer  model  developed  to  permit 
evaluation  of  the  effects  of  air  leaks  on  the  performance  of  a 
solar  air  heating  system  is  described.  The  model  was  developed 
to  define  reasonable  limits  of  air  leakage  for  specification  in 
performance  criteria  for  solar  heating  and  cooling  systems  in 
commercial  and  residential  buildings. 

The  computer  model,  based  on  a  physical  system  in  the  HUD 
demonstration  program,  was  designed  to  utilize  air  flow  rates  as 
measured  in  the  physical  system  after  extensive  repairs  had  been 
made  to  reduce  air  leaks.  The  model  accounts  for  the  existence 
of  air  leaks  in  the  collector  array,  the  storage  container,  and  the 
control  dampers  for  both  an  actually  measured  and  various 
hypothetical  conditions.  The  subroutine  developed  to  account 
for  collector  air  leakage  incorporates  the  equations  of  Close  and 
Yusoff  to  model  collector  leakage  with  either  infiltration  or 
exfiltration.  The  subroutine  developed  to  control  system  model 
operation  varies  the  air  flow  rates  and  leak  rates  for  each  mode 
of  operation  according  to  preset  parameters  based  on  the  field 
measurements. 

Hour-by-hour  simulations  were  performed  for  an  entire  heat- 
ing season  for  various  air  leakage  rates.  Hourly  simulation  re- 
sults are  presented  to  demonstrate  the  immediate  system  effects 
(reduced  collector  outlet  and  house  supply  temperatures)  that 
are  the  cause  of  long-term  system  performance  degradation. 

Seasonal  simulations  performed  with  the  model  indicate  that 
the  elimination  of  all  the  measured  air  leakage  results  in  a  19 
percent  reduction  in  auxiliary  energy  use.  Short-term  simula- 
tions show  that  collector  and  storage  air  leakage  is  accompanied 
by  lower  collector  outlet  and  house  supply  temperatures,  higher 
collector  array  operating  efficiency,  and  increased  auxiliary 
energy  use. 

19620.  Marshak,  H.,  Turrell,  B.  G.,  y-ray  emission  from  oriented 
nuclei  in  a  multiaxis  nuclear  spin  system:  '^^^Ho  '^^Ho,  (Proc. 
Fourteenth  Rare  Earth  Research  Conf,  North  Dakota  State 
University,  Fargo,  ND,  June  25-28,  1979),  Paper  in  The  Rare 
Earths  in  Modern  Science  and  Technology.  G.  J.  McCarthy,  J. 
J.  Rhyne,  and  H.  B.  Silber,  Eds.,  2,  285-286  (Plenum  Publ. 
Corp.,  New  York,  NY,  1980). 

Key  words:  gamma  rays;  low  temperatures;  multiaxes  nu- 
clear spin  system;  y-ray  multipolarity;  '^^Ho  single  crystal; 

Gamma-ray  emission  from  the  multiaxis  nuclear  spin  system 
i6677!j^Qi65f^Q  is  presented.  The  results  show  that  the  spin  axes 
form  a  single  cone  with  a  half-angle  of  80.4  ±  0.4°. 

19621.  Unterweger,  M.  P.,  Coursey,  B.  M.,  Schima,  F.  J.,  Mann, 
W.  B.,  Preparation  and  calibration  of  the  1978  National  Bureau 
of  Standards  tritiated-water  standards,  Int.  J.  Appl.  Radiat.  hot. 
31,  611-614  (Mar.  1980). 

Key  words:  half-life;  internal  gas  proportional  counting; 
tritiated  water  standards;  tritium. 
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The  National  Bureau  of  Standards  activity  standards  for  tri- 
tiated  water,  SRM  4926  and  SRM  4927,  have  been  recalibrated 
by  the  method  of  internal  gas-proportional  counting,  and  a  new 
series  of  standards  has  been  prepared.  These  standards  are  used 
in  measurements  made  by  the  International  Atomic  Energy 
Agency  and  the  World  Meteorological  Organization  (IAEA/ 
WMO)  Tritium  Monitoring  Network.  The  agreement  between 
the  1961  and  1978  gas  counting  measurements  is  0.7%,  assuming 
the  adopted  half-life  of  12.35  yr.  The  results  are,  however,  in 
complete  agreement  if,  instead,  a  half-life  of  12.44  yr  is  used.  A 
half-life  of  12.43  ±  0.05  yr,  based  on  measurements  of  the  NBS 
tritiated- water  standards  over  a  span  of  18  yr,  is  suggested. 

19622.  Ugiansky,  G.  M.,  Johnson,  C.  E.,  Thompson,  D.  S., 
Gillespie,  E.  H.,  Slow  strain-rate  stress  corrosion  testing  of 
aluminum  alloys,  (Proc.  Stress  Corrosion  Cracking — The 
Slow  Strain-Rate  Technique,  Toronto,  Canada,  May  2-4, 
1977),  Am.  Soc.  Test.  Mater.  Spec.  Tech.  Publ.  665,  pp.  254-265 
(1980). 

Key  words:  air;  alternate  immersion  test;  aluminum  alloys; 
ductility;  elongation;  heat  treatment;  NaCl;  plate  gage;  re- 
duction in  area;  slow  strain  rate  technique;  strain  rate;  stress 
corrosion  cracking;  2124-T851;  7075;  7075-T6;  7075-T7351. 

The  use  of  the  slow  strain  rate  stress  corrosion  testing  tech- 
nique for  testing  aluminum  alloys  is  discussed.  This  technique  is 
compared  to  the  more  frequently  used  alternate  immersion  test 
technique  used  for  evaluating  the  susceptibility  of  aluminum 
alloys  to  stress  corrosion  cracking.  Aluminum  alloys  (2124  and 
7075)  each  in  three  heat  treatments  with  differing  susceptibilities 
to  stress  corrosion  cracking  were  tested  by  both  the  statically 
loaded  alternate  immersion  test  and  by  the  slow  strain  rate 
technique.  The  results  of  the  tests  are  compared,  and  the  slow 
strain  rate  test  is  shown  to  be  a  viable,  rapid  technique  for 
determining  the  SCC  susceptibility  of  aluminum  alloys. 

19623.  Ugiansky,  G.  M.,  Johnson,  C.  E.,  Slow  strain-rate  stress 
corrosion  testing  of  metals  in  gaseous  atmospheres  at  elevated 
temperatures,  (Proc.  Stress  Corrosion  Cracking — The  Slow 
Strain-Rate  Technique,  Toronto,  Canada,  May  2-4,  1977),  Am. 
Soc.  Test.  Mater.  Spec.  Tech.  Publ.  665,  pp.  113-131  (1980). 

Key  words:  austenitic  stainless  steels;  coal  gasification;  ele- 
vated temperatures;  ferritic  stainless  steels;  gaseous  environ- 
ments; nickel  alloy  671;  nickel  alloy  800;  oxidizing/sulfidiz- 
ing  gas;  premature  failure;  stress  corrosion  cracking. 

A  total  of  six  different  alloys — stainless  steel  (SS)  Types  310, 
310S,  347,  and  446,  and  nickel  alloys  800  and  671 — were  tested 
using  the  slow  strain-rate  test  technique  in  oxidizing/sulfidizing 
and  in  oxidizing/sulfidizing/carburizing  simulated  coal  gasifica- 
tion environments,  and  in  helium  (and  other  inert  environments) 
at  both  450  and  600  °C  at  a  strain  rate  of  10"  Vs.  Of  the  six 
alloys,  four  (Types  310  stainless  steel  and  310S  stainless  steel, 
nickel  alloy  800,  and  nickel  alloy  671)  were  found  to  be  suscep- 
tible to  cracking  at  600  °C  by  possibly  different  mechanisms, 
however,  all  were  detected  by  the  slow  strain-rate  technique. 

For  cracking,  the  nickel  alloy  671  required  no  reactive  envi- 
ronment; it  suffered  internal  cracking  in  helium  and  all  other 
test  environments  used.  However,  the  stainless  steel  Type  310, 
Type  310S,  and  nickel  alloy  800,  all  of  which  failed  through 
surface  initiated  cracking,  required  increasingly  severe  environ- 
ments for  cracking.  The  Type  310  stainless  steel  required  very 
little  reactive  environment;  it  cracked  not  only  in  the  simulated 
coal  gasification  gases  but  also  in  low  vapor  pressure  O2  or 
water  (H2O)  environments,  or  both  (for  example,  helium),  as  did 
the  Type  310S  stainless  steel,  although  with  greater  ductility 
than  the  Type  310  stainless  steel.  The  nickel  alloy  800  required 
the  rather  reactive  environment  of  the  simulated  coal  gasifica- 
tion gases;  it  did  not  crack  in  the  low  vapor  pressure  O2  and 
H2O  environments. 

The  detection  of  the  environmentally  independent  failure  of 
Alloy  671  shows  that  the  use  of  the  slow  strain-rate  technique 


need  not  be  limited  to  use  for  testing  for  susceptibility  to  crack- 
ing by  stress  corrosion  cracking.  The  slow  strain-rate  technique 
is  shown  to  be  a  viable  testing  method  for  detecting  an  alloy's 
propensity  to  premature  failure  in  simulated  coal  gasification 
environments. 

19624.  Skarstad,  P.  M.,  Hubbard,  C.  R.,  Roth,  R.  S.,  Parker,  H. 
S.,   The   crystal   structure   of  the   cation-disordered  phase 

(Tlo.75Pbo.25)4Cl5,  /  Soltd  Stotc  Chem.  30,  No.  1,  65-78  (Oct. 
1979). 

Key  words:  cation  disorder;  coordination  pdyhedra;  crystal 
structure;  thalium  lead  chloride;  TlsPbBrs;  TbPbCls. 

The  3:1  compound  in  the  TlCl-PbCk  system  crystallizes  in 
the  noncentrosymmetric  space  group  P4i2i2{D4'^  or  its  enantio- 
morph  /'432i2(A'^.  Lattice  constants  are  a  =  8.450(1)A  and 
c  =  14.927(1)A.  Single-crystal  x-ray  diffraction  data  were  col- 
lected using  AgA'a  radiation.  The  structure  was  determined  by 
analysis  of  Patterson  and  difference  Fourier  syntheses.  Least- 
squares  refinement  of  41  parameters  with  402  unique  data  con- 
verged with  R,,,  =  0.036.  In  the  structure  the  T1(I)  and  Pb(II) 
ions  are  disordered  over  two  eightfold  sites.  The  formula  is 
therefore  appropriately  written  as  (Tlo.75Pbo.25)4Cl5.  A  difference 
in  size  of  the  two  positions  suggests  a  preferential  concentration 
of  Pb(II)  in  the  smaller  site.  The  disordering  of  aliovalent  ca- 
tions together  with  a  three-dimensional  network  of  face-sharing 
polyhedra  of  cations  surrounding  the  anions  of  the  structure 
suggests  (Tlo.75Pbo.25)4Cl5  as  a  particularly  favorable  case  for 
enhancement  of  chloride  ion  conductivity  by  doping  with  TlCl. 
Irregularities  in  the  coordination  polyhedra  about  the  cations 
can  be  explained  by  the  presence  of  stereochemically  active 
lone-pair  electrons  of  the  cations.  The  structure  of  (Tlo  .75Pbo.25)4 
CI5  is  similar  to  that  of  the  alloy  Zr5Si4. 

19625.  Hayward,  E.,  What's  new  in  nuclear  photon  scattering?, 
(Proc.  1980  RCNP  Int.  Symp.  on  Highly  Excited  States  in 
Nuclear  Reactions,  Osaka,  Japan,  May  12-16,  1980),  Paper  in 
Highly  Excited  States  in  Nuclear  Reactions,  H.  Ikegami  and  M. 
Muraoka,  Eds.,  pp.  523-542  (Research  Center  for  Nuclear 
Physics,  Osaka  University,  Suita  Osaka,  Japan,  1980). 

Key  words:  dispersion  relation;  electric  quadrupole;  giant 
resonance;  optical  theorem;  photon  scattering. 

Our  present  understanding  of  photon  scattering  is  reviewed. 
The  results  of  new  experiments  to  test  the  Dynamic  Collective 
Model  are  summarized.  An  experimental  measurement  of  the  E2 
strength  in       is  described. 

19626.  Penner,  S.,  Emittance  growth  in  high  current  beam  trans- 
port, Proc.  Heavy  Ion  Fusion  Workshop,  Brookhaven  National 
Laboratory  Upton.  NY,  Oct.  17-21,  1977,  pp.  127-130  (Asso- 
ciate Universities,  Inc.,  Upton,  NY,  Feb.  1978). 

Key  words:  beam  transport;  high  current  ion  beams;  iner- 
tially-confined  fusion;  numerical  simulation;  space  charge. 

The  transport  of  heavy-ion  particle  beams  in  a  symmetric 
FODO  quadrupole  focusing  channel  is  calculated  by  a  numeri- 
cal simulation.  For  sufficiently  high  beam  currents,  a  rapid  ini- 
tial growth  rate  of  the  beam  emittance  is  found,  for  beams 
whose  current  density  is  similar  to  that  of  the  Kapchinsky- 
Vladimirsky  distribution.  After  the  initial  emittance  growth, 
continued  transport  of  the  beam  results  in  a  much  less  rapid 
growth  rate. 

19627.  Ledbetter,  H.  M.,  Correlation  between  superconducting 
transition  temperature  and  the  Cauchy  discrepancy  in  body- 
centered-cubic  transition  metals,  Phys.  Lett.  IIA,  No.  5,  359- 
361  (June  9,  1980). 

Key  words:  body-centered-cubic  metals;  Cauchy  discrepan- 
cy; elastic  constants;  many-atom  effects;  superconductivity; 
transition  metals;  transition  temperature. 
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For  body-centered-cubic  transition  metals,  an  empirical  rela- 
tionship exists  between  the  superconducting  transition  tempera- 
ture and  the  Cauchy  discrepancy.  This  correlation  may  arise 
from  many-atom  effects. 

19628.  McCoubrey,  A.  O.,  Goldman,  T.  D.,  Units,  physical, 
Paper  in  Academic  American  Encyclopedia  19  (TUV),  465-467 
(Arete  Publ.  Co.,  Inc.,  Princeton,  NJ,  1980). 

Key  words:  measurements;  metric;  metrology;  SI;  stand- 
ards; units. 

The  article  reviews  the  historical  development  of  the  Metric 
System  of  measurements,  the  basis  for  its  structure  and  trends 
for  the  future. 

19629.  Lynn,  J.  W.,  Crystal  field  effects  in  magnetic  supercon- 
ductors, (Proc.  Crystal  Fields  and  Structure  in  4/  Electron 
Systems,  Philadelphia,  PA,  Nov.  12-15,  1979),  Paper  in  Crys- 
talline Electric  Field  and  Structural  Effects  in  /-Electron  Sys- 
tems, J.  E.  Crow,  R.  P.  Guertin,  and  T.  W.  Mihalisin,  Eds., 
pp.  547-560  (Plenum  Publ.  Corp.,  New  York,  NY,  1980). 

Key  words:  Chevrel  phase;  crystal  fields;  Laves-phase; 
magnetic  superconductor;  neutron  scattering;  reentrent  su- 
perconductor. 

Neutron  scattering  experiments  have  been  carried  out  as  a 
function  of  temperature  and  magnetic  field  on  a  series  of  super- 
conducting materials  containing  rare  earth  ions.  In 
(Cei-cHoc)Ru2  the  crystal  field  splittings  are  large  in  comparison 
with  characteristic  magnetic  energies,  and  the  magnetic  proper- 
ties at  low  temperatures,  in  particular  the  development  of  ferro- 
magnetic correlations,  are  determined  by  the  triply  degenerate 
Fa  crystal  field  ground  state.  For  the  superconductors 
ErMoeSee,  HoMoeSes  and  TbMoeSes,  which  display  long  range 
magnetic  order  at  low  temperatures,  well-defined  crystal  field 
transitions  are  also  observed.  Moreover  the  effects  of  the  crystal 
field  on  the  magnetic  moments  have  been  directly  determined 
by  measuring  the  field  dependence  of  the  induced  moment.  In 
the  reentrant  ferromagnetic  superconductor  HoMosSs,  on  the 
other  hand,  no  crystal  field  transitions  have  been  found  over  a 
wide  range  of  energies,  and  the  full  moment  is  readily  induced 
by  a  magnetic  field.  Temperature  dependent  intrinsic  linewidths 
have  been  observed  in  these  systems,  but  no  correlation  with 
the  superconducting  transition  temperatures  has  been  found. 

19630.  Koon,  N.  C,  Rhyne,  J.  J.,  Exchange  and  crystal  field 
excitations  in  rare-earth  iron  and  rare-earth  cobalt  Laves-phase 
compounds,  (Proc.  Crystal  Fields  and  Structure  in  4/ Electron 
Systems,  Philadelphia,  PA,  Nov.  12-15,  1979),  Paper  in  Crys- 
talline Electric  Field  and  Structural  Effects  in  f-Electron  Sys- 
tems, J.  E.  Crow,  R.  P.  Guertin,  and  T.  W.  Mihalisin,  Eds., 
pp.  125-140  (Plenum  Publ.  Corp.,  New  York,  NY,  1980). 

Key  words:  crystal  fields;  inelastic  scattering;  magnetism; 
neutron  scattering;  rare  earths;  spin  waves. 

We  have  examined  the  magnetic  excitations  in  several  rare 
earth  iron  (RFe2)  and  cobalt  (RC02)  cubic  Laves  phase  com- 
pounds using  inelastic  neutron  scattering.  Both  ground  state 
excitations  at  low  temperatures  and  excited  state  transitions  at 
elevated  temperatures  have  been  observed,  and  the  results  cor- 
related with  a  Greens  function  RPA  theory  for  a  ferrimagnet 
including  crystal  field  interactions.  By  appropriate  choice  of 
crystal  reflections,  structure  factor  considerations  as  calculated 
from  the  model  allow  one  to  resolve  separately  modes  involving 
in-phase  and  out-of-phase  spin  precessions  of  both  rare  earth  and 
transition  metal  spins. 

The  cobalt  compounds  studied  (ErCo2  and  H0C02)  both  ex- 
hibit exchange  interactions  more  than  a  factor  of  two  lower 
than  the  corresponding  Fe  compounds.  In  all  cases  the  R-R 
exchange  interactions  have  been  found  to  be  negligibly  small, 
giving  rise  to  dispersionless  branches  in  the  spin  wave  spectra. 


In  addition  to  the  principal  acoustic  mode,  a  second  highly- 
dispersive  in-phase  mode  involving  the  transition  metal  spins  has 
been  observed  in  the  Fe  compounds  with  dispersion  equal  to 
that  of  elemental  Fe.  Although  predicted  by  the  model,  the 
equivalent  Co  in-phase  mode  has  not  been  observed  experimen- 
tally, raising  questions  about  possible  lifetime  broadening  effects. 

The  crystal  field  parameters  found  from  analysis  of  the  data 
are  similar  for  both  Fe  and  Co  compounds,  and  are  in  closer 
agreement  with  the  point  charge  values  than  previous  bulk 
measurements  have  indicated. 

19631.  Fiori,  C.  E.,  Newbury,  D.  E.,  Artifacts  in  energy  disper- 
sive x-ray  spectrometry  in  the  scanning  electron  microscope 
(II),  (Proc.  Annual  Review  of  Scanning  Electron  Microscopy, 
Chicago,  IL,  Apr.  20-24,  1980),  Paper  in  Scanning  Electron 
Microscopy,  pp.  251-258  (SEM  Inc.,  Chicago,  IL,  1980). 

Key  words:  analytical  electron  microscope;  energy  disper- 
sive x-ray  spectrometry;  scanning  electron  microscope;  sili- 
con (Li)  detector;  spectral  artifacts;  x-ray  spectrometry. 

The  quality  of  x-ray  spectra  obtained  with  an  energy  disper- 
sive x-ray  spectrometer  on  an  electron  beam  instrument  can  be 
severely  compromised  by  the  presence  of  electromagnetic  inter- 
ference. Sources  of  electromagnetic  interference  include  ground 
currents  and  signals  generated  by  time-varying  currents  in  in- 
strument components  such  as  scan  coils.  Spectrometer  resolu- 
tion can  be  degraded  by  the  accumulation  of  ice  and  vacuum  oil 
on  critical  components  of  the  device.  Operation  at  high  electron 
energy  can  cause  artifacts  in  spectra  due  to  direct  entry  of 
electrons  and  spurious  x-rays  into  the  detector.  Processing  high 
energy  photons  (above  40  keV)  can  lead  to  detector  saturation 
effects  which  degrade  resolution  and  affect  dead  time  correc- 
tion. Transmission  of  high  energy  x-rays  through  the  detector 
accompanied  by  Compton  scattering  can  lead  to  a  distortion  of 
the  low  energy  portion  of  the  spectrum. 

19632.  Johnson,  L.  B.,  Paffenbarger,  G.  C,  The  role  of  zinc  in 
dental  amalgams,  /  Dent.  Res.  59,  No.  8,  1412-1419  (Aug. 
1980). 

Key  words:  comprehensive  strength  of  amalgam;  density  of 
dental  amalgam;  dental  amalgam;  dimensional  change  in 
dental  amalgam;  mercury/alloy  ration  in  dental  amalgam; 
mercury  content  in  dental  amalgam;  zinc  in  dental  amal- 
gam. 

Twenty-five  Ag-Sn  alloys  containing  various  additions  of  Zn 
were  amalgamated  and  the  amalgams  tested  for  physical  proper- 
ties pertinent  to  dental  restoration  use.  The  mercury  retained, 
dimensional  change,  compressive  strength,  and  creep  were  all 
functions  of  the  Zn  content. 

19633.  Rabolt,  J.  F.,  Fanconi,  B.,  Raman  scattering  from  finite 
polytetrafluoroethylene  chains  and  a  highly  oriented  TFE-HFP 
copolymer  monofilament,  Macromolecules  11,  No.  4,  740-745 
(July-Aug.  1978). 

Key  words:  orientation;  perfluoro  n-alkanes;  polarization; 
polytetrafluoroethylene;  Raman  spectroscopy;  tetrafluor- 
oethylene-hexafluoroethylene  copolymer. 

Raman  polarization  studies  on  a  highly  oriented  tetrafluor- 
oethylene-hexafluoropropylene  (TFE-HFP)  copolymer  have 
been  used  to  make  band  assignments  for  the  PTFE  homopo- 
lymer.  In  addition,  band  progressions  observed  in  the  Raman 
spectra  of  a  series  of  isostructural  perfluoro-n-alkanes  have  been 
used  to  plot  out  portions  of  the  0)3,  ws,  and  we  experimental 
dispersion  curves  for  PTFE.  Comparisons  of  band  assignments 
and  experimental  dispersion  curves  with  previous  normal  mode 
calculations  indicated  a  lack  of  agreement  between  mode  sym- 
metries and  a  sizable  discrepancy  in  the  tJe  branch  for  phase 
values  greater  than  120°.  Normal  mode  calculations,  based  on  an 
isolated  chain  model,  have  been  performed  in  which  the  valence 


247 


force  field  constants  have  been  refined  to  improve  the  agree- 
ment with  experimental  results. 

19634.  Unassigned. 

19635.  Wise,  S.  A.,  Chesler,  S.  N.,  Hertz,  H.  S.,  May,  W.  E., 
Guenther,  F.  R.,  Hilpert,  L.  R.,  Determination  of  trace  level 
hydrocarbons  in  marine  biota,  (Proc.  Conf.  Int.  Congress  on 
Analytical  Techniques  in  Environmental  Chemistry,  Barce- 
lona, Spain,  Nov.  27-30,  1978),  Paper  in  Analytical  Techniques 
in  Environmental  Chemistry,  J.  Albaiges,  Ed.,  pp.  41-51  (Per- 
gamon  Press,  New  York,  NY,  1980). 

Key  words:  aliphatic  hydrocarbons;  aromatic  hydrocar- 
bons; gas  chromatography;  headspace  sampling;  high-per- 
formance liquid  chromatography;  interlaboratory  compari- 
son; polycyclic  aromatic  hydrocarbons. 

A  method  is  described  for  the  determination  of  hydrocarbons 
in  marine  biota.  This  method  utilizes  dynamic  headspace  sam- 
pling of  an  aqueous  caustic  tissue  homogenate  to  extract  and 
collect  volatile  organic  components.  Interfering  polar  biogenic 
(non-anthropogenic)  components  are  removed  by  normal-phase 
high-performance  liquid  chromatography  (HPLC)  prior  to 
quantitation  and  identification  of  the  hydrocarbons  by  gas  chro- 
matography and  gas  chromatography-mass  spectrometry.  After 
headspace  sampling  the  non-volatile  polycyclic  aromatic  hydro- 
carbons are  solvent  extracted  from  the  tissue  homogenate,  iso- 
lated using  normal-phase  HPLC,  and  analyzed  by  reversed- 
phase  HPLC  with  ultraviolet  (UV)  and  fluorescence  detection. 

Results  of  an  interlaboratory  comparison  of  determinations  of 
hydrocarbons  in  mussel  tissue  are  also  reported. 

19636.  Wiederhorn,  S.  M.,  Ritter,  J.  E.,  Jr.,  Application  of  frac- 
ture mechanics  concepts  to  structural  ceramics,  (Proc.  11th 
Natl.  Symp.  Fracture  Mechanics,  Blacksburg,  VA,  June  12- 
14,  1978),  Paper  in  Fracture  Mechanics  Applied  to  Brittle  Mate- 
rials, S.  Freiman,  Ed.,  pp.  202-214  (American  Society  for 
Testing  and  Materials,  Philadelphia,  PA,  June  1979). 

Key  words:  ceramics;  crack  growth;  delayed  failure;  frac- 
ture; mechanical  reliability;  mechanics;  strength. 

Techniques  of  improving  the  reliability  of  ceramic  materials 
in  structural  applications  are  described.  Based  on  fracture  me- 
chanics concepts,  these  techniques  use  strength,  or  fracture  me- 
chanics methods  of  measurement  to  characterize  the  delayed 
failure  behavior  of  ceramic  materials.  The  techniques  have  been 
tested  experimentally;  for  several  materials,  agreement  between 
theory  and  experiment  is  satisfactory.  For  other  materials  agree- 
ment is  not  satisfactory,  suggesting  that  additional  experimenta- 
tion is  needed  to  evaluate  the  limits  of  the  theory  fully  and  to 
identify  those  materials  for  which  the  theory  is  applicable. 

19637.  Negas,  T.,  Roth,  R.  S.,  McDaniel,  C.  L.,  Parker,  H.  S., 
Olson,  C.  D.,  Influence  of  K2O  on  the  cerium  oxide-Zr02 
system,  Proc.  12th  Rare  Earth  Research  Conf.,  Vail,  CO,  July 
18-22,  1976,  C.  E.  Lundin,  Ed.,  II,  Session  J-T,  605-614  (Uni- 
versity of  Denver,  Denver,  CO,  1976). 

Key  words:  ceria-zirconia  system;  magnetohydrodynamics; 
oxidation-reduction;  perovskite;  phase  equilibria;  potassium 
ceria-zirconia  system;  pyrochlore. 

Cerium  electrode  bodies  (cathode  and  anode)  containing  82 
(mol  %)  Zr02-18Ce02,  50ZrO2-50CeO2,  and  25Zr02-75Ce02 
were  among  materials  recently  tested  (127  hrs)  at  the  U-02 
MHD  (magnetohydrodynamics)  facility  in  Moscow  as  part  of  a 
joint  US-USSR  effort.  Materials  were  subjected  to  surface  tem- 
peratures as  high  as  1750  °C  and  a  plasma  "seeded"  with  potas- 
sium. This  laboratory  participated  actively  in  the  pre-  and  post- 
test  chemical  characterization  of  the  materials  utilized. 

To  obtain  a  fundamental  understanding  of  the  chemical  be- 
havior of  Ce02/Zr02  materials,  subsolidus  phase  relations  in  the 
system  Ce02-Zr02  were  investigated  up  to  1600  °C  in  air.  This 


system,  although  the  subject  of  several  previous  investigations, 
is  not  a  true  binary  as  Ce02  and  Ce02/Zr02  mixtures  reduce  at 
elevated  temperatures  (>1000  °C)  even  under  relatively  oxidiz- 
ing conditions.  Thermal  microbalance  measurements  together 
with  conventional  x-ray  diffraction  and  phase  equilibrium  meth- 
ods were  used  to,  (a)  delimit  the  extent  of  the  cubic  fluorite  and 
the  tetragonal  zirconia  homogeneity  regions  in  the  system  and, 
(b)  define  deviations  from  ideal  oxygen  stoichiometry  of  these 
(Ce,Zr)02-i  solid-solutions.  Reactions  of  materials  with  oxygen, 
followed  in  situ  with  the  thermal  microbalance,  are  reversible 
and  response  to  temperature  changes  is  nearly  instantaneous. 
The  data  indicate  that  for  a  given  isotherm,  additions  of  Zr02  to 
Ce02  enhance  the  degree  of  reduction  of  Ce**"^  to  Ce^"^  only 
within  the  cubic  fluorite  solid  solution  region.  For  example,  at 
1600  °C  compositions  containing  Ce/Ce  +  Zr  contents  of  1.0, 
0.90,  0.75,  0.60  and  0.50  contain  Ce^+/Ce^+  +  Ce''+(%)  values  of 
3.5,  6.2,  10.5,  14.5,  and  17.6%,  respectively.  These  were  calcu- 
lated from  observed  weight  losses.  The  tetragonal  zirconia  ho- 
mogeneity region  is  characterized  by  less  reduced  solid-solu- 
tions. 

X-ray  diffraction  analyses  of  tested  electrode  ceramics  re- 
vealed significant  chemical  alteration  of  the  Ce02/Zr02  materi- 
als at  the  cathode  wall.  Within  the  cooler  zones  (<1400  °C)  of 
the  electrodes,  potassium  reacted  with  the  initial  phase  or  phase 
assemblage  to  yield  new  products.  Reactions  of  materials  in  the 
Ce02-Zr02  system  with  K2O  were  accomplished  in  the  labora- 
tory and  results  correlate  well  with  the  x-ray  analysis  data  of 
tested  materials.  A  laboratory  study  of  condensed  phase  rela- 
tions in  the  cerium  oxide-Zr02-K20  system  is  difficult.  A  source 
for  reactive  K2O  is  unavailable  for  experiments  at  subsolidus 
temperatures  sufficiently  high  for  reactions  to  proceed.  Conse- 
quently, pre-reacted  Ce02/Zr02  mixtures  were  heated  between 
1000-1350  °C  with  excess  molten  K2CO3  or  KOH.  Tetragonal 
zirconia  solid  solutions,  for  example  82Zr02-18Ce02,  when 
reacted  with  K2O  decompose,  ultimately  forming  nearly  pure 
Zr02  (monoclinic  at  room  temperature)  plus  a  new  cubic  per- 
ovskite (a  =  4.097A)  having  a  nominal  composition,  KCeZr206. 
Small  (<.l  mm)  single  crystals  of  this  olive-green  material  con- 
taining Ce^"^  were  grown  from  molten  K2CO3.  Compositions 
initially  containing  Ce/Zr  >  0.5  react  with  K2O  to  ultimately 
form  perovskite  plus  nearly  pure  Ce02. 

19638.  Negas,  T.,  Roth,  R.  S.,  McDaniel,  C.  L.,  Parker,  H.  S., 
Olson,  C.  D.,  Oxidation-reduction  reactions  of  CeM04+j 
(M  =  Ta  or  Nb)  phases,  Proc.  12th  Rare  Earth  Research  Conf., 
Vail,  CO,  July  18-22,  1976,  C.  E.  Lundin,  Ed.,  II,  Session  J-T, 
147-156  (University  of  Denver,  Denver,  CO,  1976). 

Key  words:  cerium  niobate;  cerium  tantalate;  fergusonite; 
oxidation-reduction;  scheelite;  thermogravimetric  analysis. 

Phase  equilibrium  methods,  single  crystal  and  powder  x-ray 
diffraction  analyses,  thermogravimetric  analysis  and  magnetic 
susceptibility  measurements  were  utilized  to  define  subsolidus 
phase  relations  in  air  for  the  systems  cerium  oxide — Ta205  and 
cerium  oxide — Nb205.  Pertinent  crystal  growth  and  crystallo- 
graphic  data  are  the  subject  of  a  separate  paper  (this  confer- 
ence) while  magnetic  data  will  be  published  elsewhere. 

19639.  Goldman,  D.  T.,  The  metric  system:  Costs  vs.  beneflts:  A 
summary  overview,  (Proc.  AAAS  Symp. — The  Metric  System: 
Cost  vs.  Benefits,  Houston,  TX,  Jan.  3,  1979),  Paper  in  The 
Metric  Debate,  D.  F.  Bartlett,  Ed.,  pp.  117-123  (Colorado 
Associated  University  Press,  Boulder,  CO,  1980). 

Key  words:  base  units;  convention  of  the  meter;  economic 
benefits;  epistemology;  measurement  system;  metric  system; 
SI. 

The  author's  views  on  the  desirability  of  conversion  to  the 
Metric  System  are  presented  as  the  summary  paper  of  a  session 
of  the  American  Association  for  the  Advancement  of  Science. 
The  Metric  System  or  rather  the  SI  version  is  internationally 
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agreed  upon,  simple  to  use,  and  will  ease  communication.  These 
benefits  far  outweigh  the  disadvantages  inherent  upon  changing 
from  the  familiar.  The  economic  benefit  to  industry  has  been  the 
driving  force  towards  the  adoption  of  SI  in  this  country  and 
will  continue  to  be  gathering  momentum  as  more  sectors  con- 
vert. 

19640.  Rife,  J.,  Osantowski,  J.,  Mirror  reflectivities  from  50-150 

eV,  Nucl.  Instrum.  Methods  172,  297-301  (1980). 

Key  words:  extreme  ultraviolet  mirrors;  extreme  ultraviolet 
telescopes;  optical  constants;  reflectivity;  reflectometer; 
solid  state  physics;  synchrotron  radiation;  ultraviolet  optical 
system  design;  ultraviolet  spectroscopy. 

An  accurate  reflectometer  has  been  set  up  on  the  2.2  meter 
monochromator  at  the  NBS  SURF-II  synchrotron  radiation  fa- 
cility to  determine  optical  constants  of  materials  from  50  to  150 
eV.  Properties  of  the  monochromator,  reflectometer  and  NBS 
windowless  photodiode  detector  are  discussed.  Reflectivity  data 
from  70  to  300  A  for  two  low  expansion  glasses,  a  recrystallized 
glass  and  a  high  silica  glass,  are  reported  and  preliminary  optical 
constants  for  one  glass  are  presented. 

19641.  Madden,  R.  P.,  A  status  report  on  the  SURF  II  synchro- 
tron radiation  facility  at  NBS,  Nucl.  Instrum.  Methods,  Part  I, 
172,  1-8  (1980). 

Key  words:  radiometry;  storage  ring;  synchrotron;  vacuum 
ultraviolet;  VUV  standards. 

Recent  work  to  upgrade  the  SURF  II  (Synchrotron  Ultravio- 
let Radiation  Facility)  storage  ring  are  described,  resulting  in 
reliable  operation  up  to  252  MeV  at  currents  in  the  range  10-20 
mA.  A  wide  variety  of  experiments  are  now  in  progress  at  the 
facility,  encompassing  solid  state  physics,  atomic  and  molecular 
physics  and  molecular  biology,  as  well  as  the  all-important  radi- 
ometric standards  work.  The  instrumentation  used  for  these 
experiments  is  described;  brief  details  of  the  experiments  them- 
selves are  also  given. 

19642.  Newbury,  D.  E.,  The  impact  of  instrumental  sensitivity 
variations  on  analysis  with  the  local  thermal  equilibrium  model 
in  secondary  ion  mass  spectrometry.  Electron  Micros.  1980,  3, 
212-213  (1980). 

Key  words:  local  thermal  equilibrium  model;  microanalysis; 
secondary  ion  mass  spectrometry;  sensitivity  factors;  sput- 
tering; surface  analysis. 

Errors  in  quantitative  analysis  with  the  local  thermal  equilibri- 
um model  in  secondary  ion  mass  spectrometry  have  been  attrib- 
uted in  the  past  to  failure  of  the  physical  model  or  a  lack  of 
accurate  input  parameters.  Experimental  evidence  suggests  that 
instrumental  discrimination  has  a  great  deal  of  influence  on  the 
errors  observed  in  the  analysis  of  heavy  elements.  A  strong 
correlation  is  found  between  the  relative  elemental  sensitivity 
factor  and  the  error  factor  from  LTE  analysis. 

19643.  Newbury,  D.  E.,  Instrumental  effects  on  quantitative 
analysis  by  secondary  ion  mass  spectrometry,  (Proc.  2d  Int. 
Symp.  on  Secondary  Ion  Mass  Spectrometry,  Stanford  Uni- 
versity, Stanford,  CA,  Aug.  27-30,  1979),  Paper  in  Secondary 
Ion  Mass  Spectrometry,  A.  Benninghoven,  Ed.,  pp.  53-57 
(Springer- Verlag,  New  York,  NY,  1979). 

Key  words:  ion  microanalysis;  ion  microprobe;  microanaly- 
sis; quantitative  analysis;  secondary  ion  mass  spectrometry; 
surface  analysis. 

Quantitative  analysis  procedures  for  secondary  ion  mass  spec- 
trometry (SIMS)  have  been  primarily  designed  to  correct  for 
the  strong  matrix  effects  on  secondary  ion  intensities.  Experi- 
mental results  obtained  on  glass  samples  by  22  different  SIMS 
instruments  reveal  the  existence  of  strong  instrumental  effects 
on  relative  secondary  ion  signals.  Instrumental  discrimination 


against  high  atomic  number  elements  is  not  compensated  in  an 
existing  quantitation  procedure  based  on  the  local  thermal  equi- 
librium model. 

19644.  Negas,  T.,  Chemistry  of  ceramic  oxide  MHD  electrodes, 

(Proc.  173d  ACS  Natl.  Meeting — Materials  from  a  Chemical 
Viewpoint,  New  Orleans,  LA,  Mar,  21-22,  1977),  Paper  in 
Materials  and  National  Policy,  pp.  55-65  (American  Chemical 
Society,  Washington,  DC,  1978). 

Key  words:  ceramic  oxides;  electrodes;  LaCrOa; 
magnetohydrodynamics;  spinels;  zirconia. 

During  recent  years,  ERDA  has  sponsored  an  active  program 
for  testing  of  magnetohydrodynamic  (MHD)  electrode  materials 
using  facilities  in  the  Soviet  Union  and  in  the  USA.  Efforts  in 
the  USSR  are  focused  on  ceramic  oxides  operating  at  tempera- 
tures exceeding  1600  °C  and  in  an  environment  consisting  of 
clean  fuel  combustion  products  seeded  with  potassium  salts.  In 
the  USA,  emphasis  is  placed  on  metals  and/or  oxides  operating 
in  a  "slagging"  environment  generated  by  the  combustion  of 
coal. 

Pertinent  mechanical  and  physical  properties  (thermal  and 
electrical  conductivity,  thermal  expansion,  etc.)  together  with 
appropriate  engineering  design  are  crucial  factors  in  the  devel- 
opment of  MHD  electrodes.  Too  often,  however,  the  fundamen- 
tal chemistry  of  a  material  selected  is  ignored  after  initial  syn- 
thesis, characterization,  development  and  fabrication.  When  ex- 
posed to  the  severe  temperature  and  electrical  gradients;  the 
large  heat  fluxes  and  current  densities;  and  the  corrosive  action 
of  slag  and/or  condensed  potassium  seed  of  an  MHD  environ- 
ment, chemical  alteration  is  almost  inevitable.  Laboratory  ex- 
periments remain  important  to  define  potentially  deleterious 
chemical  reactions  to  be  expected  and  which  should  be  mini- 
mized, if  possible,  by  thoughtful  material  fabrication  and  elec- 
trode design.  Pre-  and  post-test  chemical  aspects  of  several  real 
electrode  oxide  materials  will  be  explored.  These  include  zir- 
conia/ceria,  iron  oxide-containing  spinels,  and  LaCrOa. 

19645.  Chow,  L.  C,  Guo,  M.  K.,  Hsieh,  C.  C,  Hong,  Y.  C, 
Reactions  of  powdered  human  enamel  and  fluoride  solutions 
with  and  without  intermediate  CaHP04-2H20  formation,  / 

Dent.  Res.  59,  No.  8,  1447-1452  (Aug.  1980). 

Key  words:  acid  pretreatment;  acidulated  phosphate  flu- 
oride; apatitic  fluoride;  sodium  fluoride;  stannous  fluoride; 
topical  fluoridation. 

Powdered  human  enamel  treated  for  three  minutes  each  with 
a  CaHP04-2H20  forming  solution  and  a  fluoride  solution,  and 
then  suspended  in  "synthetic  saliva"  for  72  hours  acquired  a 
large  amount  of  apatitic  fluoride.  This  apatitic  fluoride  appears 
to  form  after  the  fluoride  treatment. 

19646.  Geist,  J.,  Zalewski,  E.  F.,  The  quantum  yield  of  silicon  in 
the  visible,  Appl.  Phys.  Lett.  35,  No.  7,  503-506  (Oct.  1,  1979). 

Key  words:  quantum  efficiency;  quantum  yield;  silicon;  sih- 
con  photodetector;  spectral  response;  visible. 

Extremely  high  accuracy  measurements  of  the  internal  quan- 
tum efficiency  of  shallow-junction  silicon  photodetectors  were 
fit  with  various  theoretical  models.  The  internal  quantum  effi- 
ciency was  found  to  be  rather  model  independent  indicating  its 
possible  use  as  a  radiometric  standard.  The  results  of  this  inves- 
tigation indicate  that  the  quantum  yield  of  silicon  is  unity  to 
within  a  few  tenths  of  one  percent  in  the  visible. 

19647.  Chickerur,  N.  S.,  Tung,  M.  S.,  Brown,  W.  E.,  A  mecha- 
nism for  incorporation  of  carbonate  into  apatite,  Calcif.  Tissue 
Int.  32,  55-62  (1980). 

Key  words:  apatite;  carbonate  apatite;  hydrolysis;  impuri- 
ties; octacalcium  phosphate;  sodium;  tooth  enamel. 
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Octacalcium  phosphate  (Ca8H2(P04)6-5H20)  is  considered  to 
be  a  precursor  in  the  formation  of  apatite  in  bones  and  teeth;  a 
crucial  step  for  incorporation  of  impurities  appears  to  occur 
during  its  hydrolysis.  The  present  study  examines  the  role  that 
octacalcium  phosphate  plays  in  the  process  of  incorporation  of 
carbonate  into  apatite.  Chemical,  x-ray  diffraction,  and  infrared 
techniques  were  used. 

When  octacalcium  phosphate  is  hydrolyzed  in  the  presence  of 
sodium  and  carbonate  ions  in  aqueous  media,  approximately  one 
sodium  and  one  carbonate  ion  seem  to  substitute  for  a  calcium 
and  phosphate  ion,  respectively,  in  forming  apatite,  and  the  a 
axis  is  shortened.  The  infrared  spectrum  of  the  product  indicates 
that  the  carbonate  is  in  the  type  B  site,  which  is  presumed  to  be 
a  phosphate  site.  This  mechanism  is  of  particular  importance 
since  the  presence  of  carbonate  in  human  enamel  appears  to  be 
related  to  caries  susceptibility.  A  structural  mechanism  for  the 
incorporation  of  impurities  during  hydrolysis  of  octacalcium 
phosphate  is  presented. 

19648.  Golan,  S.,  Adler,  L.,  Cook,  K.  V.,  Nanstad,  R.  K., 
Bolland,  T.  K.,  Ultrasonic  diffraction  technique  for  ch'aracter- 
ization  of  fatigue  cracks,  J.  Nondestr.  Eval.  1,  No.  1,  11-19 
(1980). 

Key  words:  crack  closure;  crack  surfaces;  fatigue  crack; 
NDE;  ultrasonic  diffraction. 

This  paper  describes  an  ultrasonic  diffraction  technique  for 
characterizing  fatigue  cracks.  The  angular  field  of  energy  scat- 
tered from  a  crack  tip  was  computed.  Using  the  theoretically 
predicted  and  experimentally  verified  optimum  range  of  angles, 
we  measured  the  crack  profiles  by  the  ultrasonic  diffraction 
technique.  Ultrasonic  measurements  agreed  very  well  with 
direct  destructive  measurements.  In  addition,  fatigue  crack  clo- 
sure was  detected  and  information  on  crack  surfaces  was  ob- 
tained. 

19649.  Fletcher,  R.  A.,  Bright,  D.  S.,  Chabay,  I.,  Low  Reynolds 
number  fluid  flow  induced  by  settling  aerosol  and  detected  by 
the  particle  Doppler  shift  spectrometer,  J.  Phys.  Chem.  84,  No. 
12,  1611-1614  (1980). 

Key  words:  fluid  flow  generated  by  settling  aerosol;  low 
Reynolds  number  fluid  flow;  particle  Doppler  shift  spec- 
trometer; particle  induced  air  circulation;  particle  induced 
fluid  flow. 

The  generation  of  uniform  fluid  flow  by  gravitationally  set- 
tling 5-15  /Am  diameter  aerosol  has  been  observed.  The  magni- 
tude of  the  flow  phenomena  is  derived  from  measurements  of 
the  particle  settling  velocities  using  the  optical  particle  Doppler 
shift  spectrometer  (PDSS)  which  can  determine  particle  veloc- 
ity and  size  with  high  accuracy  due  to  the  inherent  internal 
calibration  characteristic  of  the  instrument.  The  fluid  flow  ve- 
locity is  dependent  on  the  particle  number  concentration.  Ex- 
perimental evidence  verifying  the  flow  pattern  is  presented. 

19650.  Blaha,  J.  J.,  Etz,  E.  S.,  Some  experimental  problems  in  the 
Raman  analysis  of  microsamples,  (Proc.  15th  Annual  Conf 
Microbeam  Analysis  Society,  Reno,  NV,  Aug.  4-8,  1980), 
Paper  in  Microbeam  Analysis— 1980,  D.  Wittry,  Ed.,  pp.  183- 
184  (San  Francisco  Press,  San  Francisco,  CA,  1980). 

Key  words:  laser-induced  effects;  light  scattering;  microana- 
lysis; particle  analysis;  Raman  microprobe;  Raman  spectros- 
copy. 

The  Raman  microprobe,  developed  at  the  National  Bureau  of 
Standards,  has  been  shown  to  be  an  effective  tool  for  the  analy- 
sis of  microsamples.  Some  of  the  more  common  problems  in 
analyzing  samples  arise  from  excessive  heating  of  the  sample 
when  the  laser  beam  is  absorbed  and  the  sample  is  not  able  to 
dissipate  the  excess  energy.  Common  methods  of  circumventing 
these  problems  are  to  decrease  the  laser  power  in  the  sample  or 
change  the  frequency  of  the  exciting  laser  beam.  These  are  not 


always  successful.  Chemical  reactions  of  microsamples,  especial- 
ly with  water  vapor,  also  complicate  the  analysis.  In  these  cases, 
special  sample  handling  is  necessary.  A  number  of  other  tech- 
niques have  been  utilized  to  protect  samples  from  adverse  ef- 
fects of  the  measurement  process.  These  are  expected  to  aid  in 
further  analyses  of  microsamples. 

19651.  Sanchez,  I.  C,  Chang,  S.  S.,  Smith,  L.  E.,  Migration 
models  for  polymer  additives,  Polym.  News  6,  249-256  (1980). 

Key  words:  equilibrium  partitioning;  Fickian  diffusion;  food 
package;  interaction  parameter;  migration;  partition  coeffi- 
cient; radiolabeled  additive;  solubility. 

An  important  problem  in  food  packaging  is  the  absorption 
into  food  of  chemicals  present  in  the  packaging  material.  For 
the  past  two  years,  the  Polymer  Science  and  Standards  Division 
of  the  National  Bureau  of  Standards  has  been  studying  the 
migration  of  additives  from  polymeric  packaging  materials  to 
food  simulating  solvents.  This  study  has  been  carried  out  under 
an  interagency  agreement  with  the  Bureau  of  Foods  of  the  U.S. 
Food  &  Drug  Administration.  Our  primary  goal  in  this  research 
program  has  been  to  develop  a  migration  model  which  can  be 
used  as  a  guide  for  the  food  packaging  industry  and  serve  as  a 
sound  scientific  basis  for  FDA  regulatory  decisions.  What  fol- 
lows is  a  brief  progress  report  of  our  study. 

19652.  Sanchez,  I.  C,  Statistical  thermodynamics  of  bulk  and 
surface  properties  of  polymer  mixtures,  Macromol.  Sci.-Phys. 
BIT,  No.  3,  565-589  (1980). 

Key  words:  chemical  potential;  combinatorial  entropy; 
equation  of  state;  interfacial  tension;  lattice  fluid;  miscibility; 
spinodal. 

A  generalized  version  of  the  lattice  fluid  theory  of  solutions  is 
considered.  Necessary  and  sufficient  conditions  for  phase  stabil- 
ity in  a  binary  mixture  are  defined  by  a  spinodal  inequality. 
From  the  general  properties  of  the  spinodal,  the  necessary  con- 
ditions for  polymer/polymer  miscibility  and  bimodal  behavior 
of  the  spinodal  are  defined.  A  general  theory  of  interfacial 
tension  in  phase  separated  multi-component  mixtures  is  formu- 
lated. The  interfacial  tension  theory  can  be  combined  with  lat- 
tice fluid  theory  to  obtain  a  unified  theory  of  bulk  and  interfa- 
cial properties. 

19653.  Poser,  C.  I.,  Sanchez,  I.  C,  Surface  tension  theory  of  pure 
liquids  and  polymer  melts,  /.  Colloid  Interface  Sci.  69,  No.  3, 
539-548  (May  1979). 

Key  words:  Cahn-Hilliard  theory;  chemical  potential;  densi- 
ty gradient;  equation  of  state;  inhomogeneous  fluid;  lattice 
fluid;  long-range  interactions;  surface  entropy. 

Using  the  lattice  fluid  model  in  conjunction  with  the  Cahn- 
Hilliard  theory  of  inhomogeneous  systems,  an  accurate  method 
has  been  developed  for  calculating  the  surface  tension  of  nonpo- 
lar  and  slightly  polar  liquids  of  arbitrary  molecular  weight.  For 
low  molecular  weight  liquids,  the  surface  tension  can  be  com- 
puted from  the  triple  point  to  0.7  of  the  gas-liquid  critical 
temperature  with  an  error  of  less  than  5%.  The  theory  is  some- 
what less  accurate  for  polymer  melts  because  it  tends  to  overes- 
timate the  surface  entropy.  The  molecular  weight  dependence 
of  the  surface  tension  and  entropy  is  closely  related  to  the 
dependence  of  liquid  density  on  molecular  weight. 

19654.  Weiss,  G.  H.,  Rubin,  R.  J.,  Internal  configurations  of 
span-constrained  random  walks,  J.  Stat.  Phys.  22,  No.  1,  97-109 
(1980). 

Key  words:  Poisson  transformation;  polymer  configura- 
tions; random  walks;  spans;  stable  laws. 

The  spans  of  a  random  walk  on  a  simple  cubic  lattice  are  the 
sides  of  the  smallest  rectangular  box  with  sides  parallel  to  the 
coordinate  axes  that  entirely  contain  the  random  walk.  We 
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consider  the  position,  at  dimensionless  time  r,  of  a  random 
walker  constrained  by  a  set  of  spans  S.  We  show  in  one  dimen- 
sion that  if  5^  >  4t,  the  random  walker  tends  to  be  located  at 
the  extremities  of  the  span,  while  in  the  contrary  case  the 
random  walker  is  most  likely  to  be  found  halfway  between  the 
extremities.  This  is  true  whether  the  single-step  transition  prob- 
abilities have  a  finite  or  an  infinite  variance,  as  is  shown  by 
example.  In  higher  dimensions  the  position  of  the  random 
walker  in  the  direction  of  the  largest  span  tends  to  lie  at  the 
span  extremities,  while  the  position  in  the  direction  of  the  small- 
est span  tends  to  be  in  the  middle. 

19655.  Peterlin,  A.,  The  lowest  laser — Raman  active  accordion 
(ALR)  type  oscillations  in  crystalline  polymers,  J.  Mater.  Sci. 
14,  2994-2998  (1979). 

Key  words:  accordion-type  longitudinal  oscillation;  basic 
node;  higher  nodes;  polyosiethylene;  Raman. 

The  longitudinal  accordion-type  mode  (LAM)  frequencies  of 
crystals  of  linear  polymers  with  the  chains  perpendicular  to  the 
lamella  surface  are  imagined  as  corresponding  to  the  longitudi- 
nal eigenfrequencies  of  an  ideally  elastic  rod  of  length  D  having 
the  maximum  amplitude  at  its  ends.  In  such  a  case  the  eigen- 
modes  have  a  wavelength  X  =  ID,  2D/1,  2D/'i.  .  .  .  Among 
them  only  those  corresponding  to  Xi,  X3  .  .  .  having  a  node  in 
the  centre  of  the  rod  are  Raman  active.  They  can  be  labelled 
ALRl,  ALR2,  .  .  .  since  only  these  wavelengths  X^n,  frequen- 
cies VRn  =  Cac/^Rn  or  wave  numbers  v*Rn/copt  are  observed  in 
the  laser  Raman  scattering  experiment.  Here  Cac  =  (E/p)'^^  is 
the  sound  velocity  and  Copt  =  3  X  10*  m  sec"'  is  the  light  veloc- 
ity. The  ratio  of  the  corresponding  eigenfrequencies  or  wave 
numbers  is  expected  to  be  1:3:5:.  .  .  .  Small  deviations  can  be 
easily  attributed  to  end  groups,  chain  folds,  strong  repulsive 
forces,  and  similar  small  effects  which  shift  the  eigenfrequencies 
of  the  elastic  rod  to  a  lower  value  if  they  contribute  a  mass,  and 
to  a  higher  value  if  they  contribute  an  additional  restoring  force. 

19656.  Mazur,  J.,  McCrackin,  F.,  Configurational  properties  of 
star-branched  polymers,  Macromolecules  10,  No.  2,  326-332 
(Mar.-Apr.  1977). 

Key  words:  branched  polymers;  expansion  factor;  mean- 
square  radius  of  gyration;  Monte-Carlo;  reduced  moments; 
star-branched  polymers. 

Mean-square  radii  of  gyration  were  computed  for  star- 
branched  polymers  simulated  by  a  lattice  model  that  incorporat- 
ed both  excluded  volume  and  attractive  energies  between  non- 
bonded  segments  of  the  polymer.  The  ratios,  g,  of  the  radius  of 
gyration  of  a  star  polymer  to  that  of  a  linear  polymer  of  the 
same  molecular  weight  were  6  to  15%  (for  star  polymers  of  3  to 
9  branches)  greater  at  the  theta  point  than  the  corresponding 
ratios  calculated  by  the  unrestricted  random-walk  model  of  the 
polymer.  The  g  ratios  were  smaller  in  good  solvents  than  in 
theta  solvents.  The  expansion  factors,  the  ratios  of  the  radius  of 
gyration  of  a  molecule  in  a  good  solvent  to  its  radius  of  gyra- 
tion in  a  theta  solvent,  were  also  calculated.  The  expansion 
factor  decreased  with  the  degree  of  branching,  which  is  at 
variance  with  perturbation  theory  applied  to  the  random  walk 
model  of  star-branched  polymers. 

19657.  Lashmore,  D.,  Thin  zinc  films  on  aluminum,  J.  Electro- 
chem.  Soc.  127,  No.  3,  573-578  (Mar.  1980). 

Key  words:  aluminum;  electrodeposition;  epitaxy;  plating 
coatings;  zinc. 

As  part  of  a  study  of  plating  on  aluminum,  the  deposition  of 
thin  zinc  films  on  aluminum  substrates  was  investigated  by 
transmission  electron  microscopy  and  by  electron  diffraction. 
Zinc  coatings  on  99.999%  aluminum  were  formed  by  immersion 
in  aqueous  solutions  of  sodium  zincate.  It  was  found  that  zinc 
initially  forms  epitaxial  semicontinuous  films  on  all  aluminum 
principal  planes.  Subsequent  zinc  growth  continued  in  the  form 


of  separate  crystallites  (2000A  diam)  which  grew  upon  the  ini- 
tial film  while  continuing  to  maintain  the  epitaxial  relationship. 
Using  dark  field  transmission  electron  microscopy  in  combina- 
tion _with  electron  diffraction,  it  was  found  that  Zn:  (OOOj) 
<1010>//A1  (100)  <010x  Zn:  (0001)  <1120>//A1  (110) 
<111>,  and  Zn:  (0001)  <1120>//A1  (111)  <110>. 

19658.  Misra,  D.  N.,  Bowen,  R.  L.,  Antonucci,  J.  M.,  Cuthrell, 
W.  F.,  Adsorption  of  a  polyfunctional  surface-active  amine 
accelerator  on  hydroxyapatite,  /  Colloid  Interface  Sci.  77,  No. 
1,  143-150  (Sept.  1979). 

Key  words:  adsorption;  chemisorption;  composites;  cou- 
pling agent;  dental  adhesion;  PolySAM. 

Adsorption  of  a  polyfunctional  surface-active  amine  polymer- 
ization accelerator  ("PolySAM- 1")  from  chloroform  solutions 
on  synthetic  hydroxyapatite  is  exhaustive  and  completely  irre- 
versible from  very  dilute  solutions.  The  adsorption  is  irrevers- 
ible until  the  formation  of  a  "monomolecular  layer,"  at  which 
point  the  additional  adsorption  is  reversible.  At  relatively  low 
equilibrium  concentrations  the  adsorption  is  not  exhaustive  and 
the  isotherm  is  linear.  Adsorption  isotherms  of  the  adsorbate 
which  is  reversibly  bound  and  of  the  adsorbate  on  a  hydroxya- 
patite sample  containing  a  preadsorbed  monolayer  of  the  same 
are  identical  and  follow  the  Langmuir  plot.  Evidence  shows 
that  the  irreversibly  adsorbed  material  is  probably  chemisorbed. 
The  tensile  strength  of  a  polymer,  filled  with  synthetic  hydrox- 
yapatite having  an  adsorbed  monolayer  of  PolySAM- 1,  did  not 
exceed  that  of  the  polymer  filled  with  untreated  apatite  for  any 
of  the  polymerization-initiating  systems  that  were  studied.  This 
implies  that  tertiary  aromatic  amine  accelerators  of  this  type  do 
not  form  free  radical  sites  capable  of  initiating  or  terminating 
significant  graft  polymerization  under  these  conditions  after 
their  reaction  with  benzoyl  peroxide. 

19659.  Ritter,  J.  J.,  Kruger,  J.,  A  qualitative  ellipsometric-electro- 
chemical  approach  to  the  study  of  film  growth  under  organic 
coatings.  Surf.  Sci  96,  364-374  (1980). 

Key  words:  chromates;  coated  metals;  corrosion  inhibitor; 
corrosion  mechanisms;  ellipsometry;  simulated  paint  films. 

A  study  was  made  to  determine  if  qualitative  ellipsometry 
could  be  used  together  with  electrochemical  pH  and  potential 
measurements  as  a  technique  for  the  study  of  metal  substrates 
protected  by  transparent  organic  coatings.  The  objective  was  to 
gain  a  deeper  understanding  of  the  mechanisms  governing  the 
corrosion  protective  actions  of  paints  on  metal  surfaces.  Com- 
puter modeling  and  experiments  with  collodion  coatings  on  iron 
substrates  indicated  that  changes  in  the  ellipsometric  parameter 
A  could,  for  the  most  part,  be  safely  interpreted  as  thickness 
alterations  in  the  substrate  oxide  film.  Experiments  with  the  Fe- 
collodion  system  in  dilute  chloride  solutions  exhibited  three 
sequential  stages  of  activity,  two  of  which  could  be  interpreted 
in  termis  of  corrosion  mechanisms  using  the  optical  and  electro- 
chemical measurements.  Chromate  ion  as  a  corrosion  inhibitor 
in  coatings  was  also  studied  using  this  technique,  and  was 
shown  to  have  significant  effects  upon  the  development  of  the 
subcoating  processes. 

19660.  Newbury,  D.  E.,  Myklebust,  R.  L.,  Calculations  of  elec- 
tron beam  spreading  in  composite  thin  foil  targets,  (Proc.  15th 
Annual  Conf  Microbeam  Analysis  Society,  Reno,  NV,  Aug. 
4-8,  1980),  Paper  in  Microbeam  Analysis— 1980.  D.  B.  Wittry, 
Ed.,  pp.  173-175  (San  Francisco  Press,  San  Francisco,  CA, 
1980). 

Key  words:  analytical  electron  microscopy;  electron  scat- 
tering; energy  dispersive  x-ray  spectrometry;  microanalysis; 
Monte  Carlo  electron  trajectory  simulation;  spatial  resolu- 
tion. 

Electron  beam  spreading  limits  the  spatial  resolution  of  analy- 
sis in  thin  foils  by  analytical  electron  microscopy.  The  interpre- 
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tation  of  recent  experimental  evidence  which  suggests  that  beam 
spreading  is  not  as  severe  as  previously  predicted  by  electron 
scattering  models  is  shown  to  be  in  error.  The  experiment  in 
question  involved  measurement  of  a  thin  slab  of  material  in  a 
matrix.  Adaptation  of  a  simple  model  for  scattering  to  this 
specimen  configuration  gives  a  closer  agreement  to  the  observed 
experimental  signal  profiles.  Exact  calculations  of  the  configura- 
tion with  a  Monte  Carlo  electron  trajectory  simulation  give 
close  agreement  with  the  experimental  profiles.  It  is  further 
demonstrated  that  beam  spreading  can  produce  errors  of  a 
factor  of  two  or  more  in  the  apparent  concentration  when  the 
object  of  interest  is  smaller  than  the  interaction  volume. 

19661.  Peterlin,  A.,  Diffusion  with  discontinuous  swelling.  IV. 
Type  II  diffusion  into  spherical  particles,  Polym.  Eng.  Sci.  20, 
No.  4,  238-241  (Mar.  1980). 

Key  words:  concentration  distribution;  diffusion;  glass-gel 
boundary;  sphere  weight  gain. 

In  the  last  few  years  some  new  features  of  the  so-called  type 
II  diffusion  have  been  established  which  confirm  the  first  theo- 
retical description  of  such  a  material  transport  into  a  semi- 
infinite  glassy  medium  which  at  a  certain  concentration  of  the 
sorbate  is  transformed  into  a  gel.  The  boundary  between  the 
glass  and  the  gel  progresses  at  a  constant  velocity  into  the 
interior  of  the  sample  thus  yielding  a  linear  term  in  the  weight 
gain.  The  gradual  establishment  of  the  concentration  profile  in 
front  of  this  boundary  yields  at  the  beginning  a  square  root  term 
in  the  weight  gain.  A  detailed  analysis  of  the  extensive  meas- 
urements of  Hopfenberg,  et  al.  of  the  diffusion  of  n-hexane  into 
extremely  small  polystyrene  spheres  demonstrates  that  the 
weight  gain  always  starts  with  a  square  root  of  time  term.  In 
sufficiently  large  spheres  this  contribution  is  soon  completely 
overridden  by  the  term  linear  in  time.  The  spherical  geometry 
substantially  modifies  the  concentration  profile  and  the  weight 
gain.  In  particular  the  weight  gain  divided  by  the  square  root  of 
time  vs.  the  square  root  of  time  shows  a  maximum  as  soon  as 
the  geometrical  factors  prevail  over  the  effect  of  the  constant 
velocity  progression  of  the  boundary  between  the  glass  and  the 
gel. 

19662.  Peterlin,  A.,  Transport  phenomena  and  polymer  morphol- 
ogy, Makromol.  Chem..  Suppl.  3,  215-232  (1979). 

Key  words:  diffusivity;  elastic  deformation;  fractional  free 
volume;  permeability;  plastic  deformation;  semicrystalline 
polymers;  sorption. 

The  presence  of  the  crystals  in  the  semicrystalline  polymer 
reduces  the  mass  fraction,  determines  the  space  distribution  and 
modifies  the  transport  properties  of  the  amorphous  component 
which  is  responsible  for  practically  all  the  sorption,  diffusion, 
and  permeability.  The  conventional  determination  of  the  diffu- 
sion coefficient  from  the  sorption  or  diffusion  transient  is  strong- 
ly affected  by  the  geometry  of  the  sample.  The  spin  echo 
method  of  the  nuclear  magnetic  resonance  in  a  pulsed  magnetic 
field  gradient  measures  the  diffusion  directly  and  hence  reflects 
the  anisotropy  of  the  orientation  of  the  amorphous  component 
without  any  distortion  by  the  shape  of  the  sample.  The  aniso- 
tropy of  a  single  amorphous  layer  of  a  thickness  of  less  than  10 
nm,  however,  cannot  be  detected  by  this  method  which  meas- 
ures the  molecule  displacement  over  about  300  nm. 

19663.  Peterlin,  A.,  Solution  properties  of  polymers.  Paper  in 
Contemporary  Topics  in  Polymer  Science,  R.  D.  Ulrich,  Ed.,  1, 
209-231  (Plenum  Publ.  Corp.,  New  York,  NY,  1978). 

Key  words:  birefringence  of  spheroid  suspension;  fibrous 
structure;  intrinsic  viscosity  of  macromolecules;  intrinsic 
viscosity  of  spheroids;  longitudinal  gradient  flow;  perme- 
ability of  polymers;  plastic  deformation  of  crystalline  poly- 
mers; plastic  deformation  of  fibrous  structure;  radical  for- 
mation upon  tensile  loading;  transverse  gradient  flow. 


My  Ph.  D.  thesis  work  was  concerned  with  the  intrinsic 
viscosity  of  a  suspension  of  rigid  spheroids  with  symmetry  axis 
ai  and  perpendicular  axis  32.  The  most  important  result  was  the 
derivation  of  angular  distribution  of  symmetry  axis  as  function 
of  axial  ratio  p  =  ai/a2  and  dimensionless  velocity  gradient  pa- 
rameter cr  =  y/Dr  where  y  is  the  transverse  velocity  gradient 
and  Dr  is  the  rotational  diffusion  coefficient  of  the  symmetry 
axis  of  the  spheroid.  The  steady  state  distribution  function  per- 
mits the  calculation  of  the  gradient  dependence  of  intrinsic 
viscosity  [tj],  streaming  birefringence  [An]  and  extinction  angle 
X-  The  intrinsic  viscosity  calculated  according  to  the  then  ac- 
cepted rules  of  excess  energy  dissipation  by  the  spheroids  exhib- 
ited an  initial  increase  with  a  maximum  and  subsequent  drop  to 
a  finite  value  [t}]„<  [tj]o.  Much  later,  Kuhn  suggested  a  modifi- 
cation of  energy  dissipation  by  inclusions  of  the  contribution  of 
Brownian  motion  which  increased  [tjJo  by  a  factor  2  and  made 
disappear  the  initial  increase  and  maximum  of  intrinsic  viscosity. 
The  final  formulation  of  excess  energy  dissipation  by  Saito  was 
used  by  Scheraga  for  the  correct  calculation  of  gradient  depend- 
ence of  intrinsic  viscosity  of  spheroid  suspension. 

19664.  Saloman,  E.  B.,  The  use  of  synchrotron  radiation  for 
detector  calibrations,  Nucl.  Instrum.  Methods,  Part  III.  Radio- 
metry,  172,  79-87  (1980). 

Key  words:  detectors;  extreme  ultraviolet  radiation;  instru- 
mentation; radiometric  transfer  standards;  radiometry; 
synchrotron  radiation. 

The  National  Bureau  of  Standards  (NBS)  VUV  radiometric 
detector  program  calibrates  photodiode  detectors  as  radiometric 
transfer  standards  over  the  wavelength  range  between  50  and 
2500  A  (5-250  eV  photon  energy).  Our  calibration  uncertainty  is 
10%  or  better  over  this  full  range. 

The  source  of  radiation  used  for  calibration  in  the  spectral 
region  below  600  A  is  synchrotron  radiation  from  the  NBS 
Synchrotron  Ultraviolet  Radiation  Facility  (SURF)  while  a 
duoplasmatron  source  is  used  above  600  A.  A  noble  gas  double 
ionization  chamber  is  used  as  the  absolute  detector  between  400- 
1000  A  while  a  single  ionization  chamber  is  used  below  400  A 
and  a  thermopile  referred  to  the  double  ionization  chamber  is 
used  above  1000  A. 

At  wavelengths  above  1200  A  magnesium  fluoride  windowed 
photodiodes  with  cesium  or  rubidium  telluride  photocathodes 
serve  as  transfer  standards.  For  wavelengths  below  1200  A 
specially  prepared  AI2O3  photodiodes  are  used.  Their  photo- 
cathodes  are  made  by  evaporating  about  1800  A  of  aluminum 
onto  a  quartz  disc.  Then  a  150  A  thick  layer  of  AI2O3  is  formed 
through  anodization  to  serve  as  the  photoemitting  surface.  The 
properties  of  these  diodes  prove  to  be  very  sensitive  to  contami- 
nation especially  at  wavelengths  below  200  A.  It  is  particularly 
important  that  hydrocarbon  oils  not  be  cracked  on  their  surface 
since  this  tends  to  form  a  carbonaceous  photoemitting  surface. 
We  are  also  investigating  tungsten  photocathodes  as  a  possible 
transfer  standard  for  the  shorter  wavelengths. 

In  collaboration  with  groups  at  LASL  and  NRL  studies  have 
been  made  of  the  photoefficiency  of  several  "practical"  photo- 
cathode  materials  at  wavelengths  between  50-584  A.  Results 
will  be  shown  for  natural  aluminum,  gold,  and  carbon.  The 
studies  include  evaluation  of  the  stability  of  photoefficiency 
with  time  and  the  sensitivity  of  the  photoefficiency  to  contami- 
nation with  use  in  plasma  machine  diagnostics.  In  collaboration 
with  DoE  and  the  University  of  Hawaii  a  study  was  made  of 
some  high  photoefficiency  materials  for  radiometric  diagnostic 
work.  Results  for  Cul  and  Csl  will  be  reported  as  will  a  study 
of  some  "disposable"  radiometric  detectors. 

19665.  Nagel,  R.  N.,  VanderBrug,  G.  J.,  Albus,  J.  S.,  Lowen- 
feld,  E.,  Experiments  in  part  acquisition  using  robot  vision, 

(Proc.  Autofact  II,  Robots  IV  Conf,  Detroit,  MI,  Oct.  29- 
Nov.  1,  1979),  Soc.  Mfg.  Eng  Tech.  Paper  MS79-784.  pp.  1-14 
(Society  of  Manufacturing  Engineers,  One  SME  Drive,  P.O. 
Box  930,  Dearborn,  MI  48128,  1979). 
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Key  words:  part  manipulation;  robotics;  robot  vision. 

The  National  Bureau  of  Standards  (NBS)  vision  system  is 
mounted  on  the  wrist  of  the  robot,  and  provides  both  depth  and 
part  orientation  information  to  the  robot  control  system.  The 
principle  components  of  the  vision  system  are  a  solid  state 
camera,  a  structured  light  source,  and  a  camera  interface 
system.  In  experiments  performed  with  the  NBS  vision  system, 
the  robot  has  been  able  to  acquire  both  rectilinear  and  curved 
parts.  This  paper  reviews  the  hardware  configuration,  provides 
an  overview  of  the  software  and  describes  the  experiments. 

19666.  Currie,  L.  A.,  Scientific  uncertainty  and  societal  decisions: 
The  challenge  to  the  analytical  chemist,  Anal.  Lett.,  Guest 
Editorial  13,  No.  A 1,  1-31  (1980). 

Key  words:  basic  research;  challenge  to  the  analytical 
chemist;  chemical  measurement  process;  energy;  environ- 
ment; health;  modelling;  scientific  uncertainty;  societal  deci- 
sions; socioscientific  problems;  theory;  time  constants. 

A  large  portion  of  the  problems  facing  society  today  have  an 
intrinsic  scientific  component.  Because  of  imperfect  scientific 
information,  decisions  concerning  such  problems,  for  example  in 
the  areas  of  energy,  the  environment  or  health,  must  be  made  in 
the  presence  of  (scientific)  uncertainty.  Absence  of  firm  predic- 
tions or  accurate  observations  make  many  such  decisions  de- 
pendent on  theoretical  models,  and  the  phonomena  involved 
often  have  far-reaching  consequences  (long  time  constants, 
global  extent).  The  analytical  chemist  has  a  crucial  part  to  play 
in  providing  the  information  needed  for  optimal  societal  deci- 
sions through:  basic  research,  development  of  new  and  more 
sensitive  measurement  processes,  development  and  validation  of 
theoretical  models,  and  rigorous  and  meaningful  specification  of 
uncertainty  bounds. 

19667.  Chesler,  S.  N.,  Guenther,  F.  R.,  Christensen,  R.  G.,  An 
electrically  heated  sampler/injector  suitable  for  use  with  high 
efficiency  gas  chromatographic  columns,  /  High  Resolution 
Chromatogr.  &  Chromatogr.  Commun.,  Short  Commun.,  pp. 
351-352  (1980). 

Key  words:  capillary  columns;  concentrator;  electrically 
heated  inlet;  gas  chromatography;  injector;  vapor  sampler. 

The  construction  and  performance  of  an  electrically  heating 
sampler/injector  is  described.  The  apparatus  is  found  useful  in 
collecting  organic  vapors  and  subsequently  injecting  these 
vapors  rapidly  onto  wall  coated  open  tubular  columns.  Little  or 
no  loss  of  chromatographic  efficiency  is  observed  with  its  use. 

19668.  Peterlin,  A.,  Diffusion  with  discontinuous  swelling.  V. 
Type  II  diffusion  into  sheets  and  spheres,  /  Polym.  Sci.:  Polym. 
Phys.  Ed.  17,  1741-1756  (1979). 

Key  words:  diffusivity;  glass-gel  boundary;  sheets;  spheres; 
type  II  diffusion. 

Type  II  diffusion  into  uniform  spheres  (radius  K)  and  sheets 
(thickness  It)  is  calculated  under  the  assumption  that  the  glass- 
gel  boundary  proceeds  at  a  constant  velocity  v  from  the  surface 
towards  the  interior  of  the  sample,  that  the  diffusion  coefficient 
Dg  in  the  glass  is  constant  and  that  the  diffusion  coefficient  Dr 
of  the  rubbery  gel  is  so  much  higher  than  vR  or  vl  that  practi- 
cally no  sorbate  gradient  is  needed  for  the  transport  through  the 
gel  of  the  sorbate.  The  diffusion' process  is  completed  when  this 
boundary  reaches  the  center  of  the  sample.  The  concentration 
profile  of  the  sorbate  in  the  glassy  matrix  in  front  of  the  bound- 
ary varies  with  time  and  velocity  v.  It  does  not,  however, 
influence  the  boundary  propagation  velocity.  Hence  the  often 
observed  increase  of  the  rate  of  the  weight  gain  just  at  the  end 
of  the  diffusion  process  is  not  considered  at  all.  The  relative 
weight  gain  of  the  sample  fV(t)/fVoo  as  a  function  of  time  is  the 
only  quantity  usually  measured.  From  the  ordinate  intercept  A 
and  the  initial  slope  B  of  the  plot  of  fV(t)/t"Woo  vs.  f''  ^,  one 


can  calculate  the  characteristic  transport  properties,  i.e.,  the 
diffusion  coefficient  Dg  of  the  glass  and  the  velocity  v  of  the 
glass-gel  boundary. 

19669.  Zalewski,  E.  F.,  Geist,  J.,  Solar  cell  spectral  response 
characterization,  AppL  Opt.  18,  No.  23,  3942-3947  (Dec.  1, 
1979). 

Key  words:  radiometry;  silicon  cell;  solar  cell;  spectral  re- 
sponse. 

The  absolute  spectral  response  of  solar  cells  is  reported  in  the 
400-1000-nm  spectral  region.  Measurements  were  performed 
using  two  different  types  of  monochromatic  sources:  amplitude- 
stabilized  cw  laser  lines  and  interference  filters  with  an  incan- 
descent lamp.  Both  types  of  calibration  procedures  use  electrical 
substitution  radiometry  as  the  basis  of  traceability  to  absolute  SI 
units.  The  accuracy  of  the  calibration  is  shown  to  be  limited  by 
the  nonideal  characteristics  of  the  solar  cells  themselves,  specifi- 
cally spatial  nonuniformities  and  nonlinearities  induced  by  high 
light  levels. 

19670.  Coxon,  B.,  Reynolds,  R.  C,  The  synthesis  and  n.m.r. 
spectroscopy  of  derivatives  of  6-amino-6-deoxy-D-galactose-(5-" 

A^,  Carbohydr.  Res.  78,  1-16  (1980). 

Key  words:  carbon- 13  n.m.r.;  nitrogen- 15  coupling  con- 
stants; nucleophilic  substitution;  paramagnetic  broadening; 
proton  n.m.r.;  selective  coupling;  6-amino-6-deoxy-D-galac- 
tose-5-'^  A'^  derivatives. 

Derivatives  of  6-amino-6-deoxy-D-galactose-(5-'^  A^  have  been 
synthesized  by  reaction  of  the  6-deoxy-6-iodo  (1)  or  6-0-/i-tolyl- 
sulfonyl  derivative  of  l,2:3,4-di-0-isopropylidene-a-D-galacto- 
pyranose  with  potassium  phthalimide-'''  A^.  The  reaction  of  1 
also  yielded  an  elimination  product,  6-deoxy-l,2;3,4-di-0-isopro- 
pylidene-jS-L-araWno-hex-S-enopyranose.  The  structures  of  the  6- 
amino-6-deosy-D-galactose  derivatives  and  their  precursors  were 
characterized  by  proton-  and  '^-n.m.r.  spectroscopy,  with  con- 
firmation of  the  assignments  by  selective,  proton  decou- 
pling. Selective  broadening  of  the  C-1,  C-4,  C-5,  and  C-6  reson- 
ances of  6-amino-6-deoxy-l,2:3,4-di-0-isopropylidene-a-D-galac- 
topyranose  by  low  concentrations  of  cupric  ion  was  observed, 
and  studied  by  computerized  measurements  of  the  ^Xl 
linewidths.  The  application  of  this  broadening  to  'X^-spectral 
assignments  of  amino  sugar  derivatives  is  indicated. 

19671.  VanderHart,  D.  L.,  Garroway,  A.  N.,  NMR  rotating 
frame  relaxation  in  a  solid  with  strongly  coupled  protons:  Poly- 
ethylene, /  Chem.  Phys.  71,  No.  7,  2773-2787  (Oct.  1,  1979). 

Key  words:  C-1 3;  cross-polarization;  NMR;  polyethylene; 
relaxation  rotating  frame. 

The  validity  of  interpreting  measured  rotating  frame  relax- 
ation times,  Tip'*,  in  terms  of  molecular  motion  is  investigated 
for  crystalline,  oriented,  linear  polyethylene  (PE)  as  a  repre- 
sentative rigid  organic  solid  with  reasonably  strong  dipolar  cou- 
plings. Tip'* data  are  presented  at  three  temperatures,  —100,  28, 
and  100  °C  and  for  rf  fields,  vic,  in  the  range  35  <  vic  <  90 
kHz,  for  the  orientation  where  Bo  is  parallel  to  the  PE  chain 
axes.  With  the  exception  of  the  Txp'^  data  taken  at  vic  >  80 
kHz  and  7'=  100  °C,  all  Tip'^data  observed  were  determined 
not  by  molecular  motion,  but  rather  by  spin-spin  effects  in 
which  the  spin-locked  carbon  system  seeks  to  equilibrate  with 
the  proton  dipolar  system  with  a  characteristic  time  constant 
TcH^ivxc),  while  at  the  same  time  the  proton  dipolar  system  is 
equilibrating  with  the  lattice  with  a  time  constant  Tid.  The  Tch'^ 
values  deduced  from  Tip'*  support  existing  theory  which  pre- 
dicts that  Tch"{.Vic)  a  exp(27rvicTD)  where  td  is  the  correlation 
time  for  dipolar  fluctuations.  A  calculation  of  td  from  PE  crys- 
tal structure  agrees  very  well  with  the  experimentally  deter- 
mined Td  of  24  /xs.  Further  experimental  proof  of  the  impor- 
tance of  the  spin-spin  contribution  to  Tip**  is  demonstrated  via 
changes  in  the  carbon  rotating  frame  magnetization,  Msl{t),  for 
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differing  states  of  proton  dipolar  order.  The  question  of  extract- 
ing information  about  molecular  motion  from  Tip'-*  data  is  ex- 
amined under  the  assumption  that  the  total  reduced  correlation 
function  for  the  local  proton  dipolar  field  at  a  carbon  nucleus  is 
the  product  of  a  Lorentzian  reduced  correlation  function  de- 
scribing dipolar  fluctuations  and  an  exponential  reduced  correla- 
tion function  describing  molecular  motion.  It  is  shown  for  mo- 
lecular motion  in  the  long  correlation  time  regime  and  for 
sufficiently  large  vic  that  contributions  to  7\p'*  from  molecular 
motion  and  dipolar  fluctuations  are  cleanly  separated.  Pertinent 
background  material  for  the  interpretation  of  Tip  data  is  also 
presented;  this  includes  effects  of  sample  spinning,  transients  in 
carbon  and  proton  magnetization,  and  ambiguities  which  arise 
when  molecular  motion  is  fast  enough  to  cause  some  averaging 
of  the  static  dipolar  line  shape.  Criteria  are  offered  whereby  one 
can  decide  on  the  validity  of  interpreting  Tip'* data  in  terms  of 
molecular  motion.  As  an  example,  the  Tip'^  data  point  for 
Vie  =  87  kHz  and  T=  100  °C  is  interpreted  in  terms  of  molecu- 
lar motion  and  the  deduced  correlation  time,  assuming  a  flip- 
flop  motion  of  the  polymer  chains,  is  shown  to  be  qualitatively 
consistent  with  published  proton  Tip"  results.  Finally,  ^Kl  longi- 
tudinal relaxation  time  measurements  are  discussed  as  a  possible 
alternative  to  Tip*-*  for  obtaining  information  about  molecular 
motion. 

19672.  McKenna,  G.  B.,  Zapas,  L.  J.,  The  normal  stress  response 
in  nonlinear  viscoelastic  materials:  Some  experimental  findings, 

J.  Rheol.  24,  No.  4,  367-377  (1980). 

Key  words:  BKZ  theory;  non-linear  viscoleasticity;  normal 
stresses;  PIB;  PMMA;  poly(isobutylene);  poly(methyl  meth- 
acrylate);  time  dependent  behavior. 

In  a  previous  paper  we  presented  the  interesting  theoretical 
result  that  in  a  two-step  torsional  or  simple  shearing  deforma- 
tion where  the  magnitude  of  the  second  step  is  one  half  the 
magnitude  of  the  first  step,  the  normal  stress  response  is  predict- 
ed to  be  independent  of  the  duration  of  the  first  step  and  equal 
to  the  single  step  response  to  a  deformation  of  the  same  magni- 
tude as  the  second  step.  Experimental  support  for  this  prediction 
is  presented  based  on  tests  run  on  two  greatly  different  poly- 
meric systems — a  19.3%  solution  of  poly(isobutylene)  in  cetane 
and  glassy  poly(methyl  methacrylate). 

19673.  Read,  D.  T.,  McHenry,  H.  I.,  Steinmeyer,  P.  A., 
Thomas,  R.  D.,  Jr.,  Metallurgical  factors  affecting  the  tough- 
ness of  316L  SMA  weldments  at  cryogenic  temperatures,  Weld. 
J.:  Res.  Suppl.  59,  No.  4,  104S-113S  (Apr.  1980). 

Key  words:  cryogenic;  delta  ferrite;  ferrite  content;  frac- 
ture; mechanical  properties;  stainless  steel;  strength;  tough- 
ness; welds. 

The  effects  of  delta  ferrite  content,  ferrite  morphology, 
carbon  content,  and  sensitization  on  the  fracture  toughness  and 
tensile  properties  of  AWS  E316L  and  E316  shielded  metal  arc 
(SMA)  weldments  at  295,  76,  and  4  K  were  investigated.  Ten 
SMA  test  welds  were  evaluated,  eight  made  with  E316L  and 
two  with  E316  electrodes.  In  four  of  the  welds,  the  delta  ferrite 
content  was  controlled  over  the  ferrite  number  range  of  0  to  11 
through  slight  variations  in  the  chemical  compositions  of  the 
electrode  coatings.  In  three  of  the  welds,  the  ferrite  morphology 
was  varied  in  8%  ferrite  welds  deposited  using  the  same  elec- 
trode by  varying  heat  input,  preheat,  and  interpass  temperature. 
One  E316  weld  with  low  ferrite  content  (FN  1.3)  and  the 
baseline  welding  parameters  was  used  to  assess  the  effect  of 
carbon  content.  The  two  remaining  welds  were  made  with  a 
low  cooling  rate  to  study  sensitization  in  the  low-ferrite,  low 
(E316L)  and  regular  (E316)  carbon  welds.  Part  of  the  E316 
weld  was  deliberately  sensitized  at  675  °C  (357  °F)  for  24  hours. 

All  of  the  weldments  had  excellent  toughness  at  room  tem- 
perature. However,  at  76  K  only  the  E316L  weld  with  low 
ferrite  had  acceptable  (to  ASME  standards)  toughness.  Large 


decreases  in  toughness  at  76  and  4  K  were  related  to  increasing 
ferrite  content.  Decreases  in  Charpy  impact  energy  at  76  K 
were  also  related  to  coarsened  ferrite  morphology  caused  by 
reduced  cooling  rates,  to  increased  carbon  content,  and  to  the 
sensitization  heat  treatment.  The  tensile  yield  strength  increased 
with  ferrite  content,  especially  at  4  K.  The  effects  of  ferrite 
content  on  the  ultimate  tensile  strength  and  the  ductility  were 
generally  minor. 

19674.  Peterlin,  A.,  Plastic  deformation  of  crystalline  polymers, 

Polym.  Eng.  Sci.  17,  No.  3,  183-193  (Mar.  1977). 

Key  words:  crystalline  polymer;  cylindritic  structure;  fibril; 
fibrous  structure;  microfibril;  necking;  plastic  deformation; 
spherulitic  structure;  tie  molecule. 

Under  uniaxial  tensile  load,  the  plastic  deformation  of  unor- 
iented  crystalline  polymers  first  transforms  the  lamellae  into  a 
fibrous  structure.  Usually  the  drawing  is  inhomogeneous  with  a 
neck  propagating  through  the  sample.  The  higher  the  draw 
ratio,  the  higher  the  axial  elastic  modulus  as  a  consequence  of 
the  larger  fraction  of  taut  tie  molecules  in  amorphous  layers 
connecting  the  crystalline  blocks  of  each  microfibril.  As  a  con- 
sequence of  the  almost  1/(1— a)  times  higher  strain  of  amor- 
phous layers  under  tensile  load,  the  taut  tie  molecules  are  much 
more  strained  than  the  chains  in  crystal  blocks.  Hence,  their 
contribution  to  elastic  modulus  is  substantially  higher  than  one 
would  guess  from  their  fraction  (3.  This  is  more  so  in  polyethyl- 
ene with  higher  crystallinity  (a  =  0.8)  than  in  nylon  6  with  low 
crystallinity  (a  =  0.5).  Even  for  the  highest  modulus  polyethyl- 
ene E  =  70  GPa~0.3  X  Ec,  one  needs  less  than  7.5  percent  of 
taut  tie  molecules.  The  plastic  deformation  of  the  fibrous  struc- 
ture markedly  enhances  the  number  of  interfibrillar  tie  mole- 
cules in  nylon  6  and  to  a  lesser  extent  in  polyethylene  and 
polypropylene.  Homogeneous  drawing  without  a  neck  trans- 
forms the  whole  sample  into  a  fibrous  structure  rather  uniformly 
so  that  for  a  long  while  one  has  the  lamellar  and  fibrillar 
morphology  side  by  side.  The  end  effect  on  the  structure  ob- 
tained does  not  differ  appreciably  from  inhomogeneous  drawing 
with  neck  propagation.  The  drawing  of  polymers  with  a  liquid 
crystal  structure  yields  a  highly  aligned  fibrous  structure  with 
very  few  chain  folds  and  an  exceptionally  high  elastic  modulus 
and  strength.  But  the  axial  connection  of  individual  highly  ori- 
ented and  ordered  domains  is  affected  by  a  relatively  small 
fraction  of  tie  molecules,  and  this  is  responsible  for  reduction  of 
the  elastic  modulus  below  the  value  of  the  ideal  crystal  lattice. 

19675.  Schaefer,  A.  R.,  Reflectance  and  external  quantum  effi- 
ciency change  of  a  silicon  photodiode  after  surface  cleaning, 

Appl.  Opt.  18,  No.  15,  2531  (Aug.  1,  1979). 

Key  words:  cleaning;  dirt  films;  reflectance;  silicon  photo- 
diodes. 

A  change  in  the  reflectance  of  silicon  photodiodes  was  ob- 
served and  attributed  to  possible  formation  of  an  impurity  coat- 
ing on  the  detector  surface.  An  experiment  was  performed  to 
verify  this  hypothesis  and  show  how  the  external  quantum  effi- 
ciency of  the  detector  varied  with  the  reflectance  in  a  compen- 
sating manner  such  that  the  internal  quantum  efficiency  re- 
mained constant. 

19676.  Roth,  R.  S.,  Negas,  T.,  Parker,  H,  S.,  Minor,  D.  B., 
Jones,  C,  Crystal  chemistry  of  cerium  titanates,  tantalates  and 
niobates,  Proc.  12th  Rare  Earth  Research  Conf.,  Vail,  CO.  July 
18-22.  1976.  C.  E.  Lundin,  Ed.,  II,  Session  J-T,  605-614  (Uni- 
versity of  Denver,  CO,  1976). 

Key  words:  brannerite;  cerium  niobate;  cerium  tantalate; 
cerium  titanate;  crystal  chemistry;  crystallography;  fergu- 
sonite;  scheelite. 

Cerium  dioxide  has  been  found  to  react  with  other  oxides  at 
high  temperatures  in  an  open  air  environment  with  the  forma- 
tion of  Ce'^  ^  Ce'^ or  mixed  valence  phases.  The  valence  of  the 
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cerium  ion  depends  on  the  temperature  and  on  the  relative  size 
and  charge  of  the  metal  ions  in  the  oxides  with  which  it  reacts. 
With  Ti02,  only  the  essentially  fully  oxidized  compound 
€6*^1206  is  formed.  It  has  the  brannerite  structure  a  =  9.840, 
3.758,  c  =  6.914A,  /3  =  119°8.7'  and  is  isostructural  with 
ThTiaOe.  The  addition  of  sodium  or  the  presence  of  sodium  in 
the  cerium  oxide  as  an  impurity  leads  to  the  suppression  of  the 
brannerite  phase  and  the  formation  of  a  black  pseudocubic  per- 
ovskite  compound  NaCe^TaTOig,  a  =  3.864A.  With  TaaOs  a 
yellow  compound  is  formed  at  Ce^TavOig.  Single  crystals 
grown  in  a  barium  vanadium  oxide  flux  reveal  that  this  com- 
pound is  hexagonal,  P63/mcm,  a  =  6.232,  c  =  19.985 A  rather 
than  the  tetragonal  cell  previously  suggested.  A  perovskite-like 
phase  with  Ce*'  is  formed  at  Ce'^TaaOg.  It  is  yellow  in  color 
with  orthorhombic  symmetry  as  previously  reported.  The  com- 
pound Ce"^Ta04  is  formed  at  high  temperatures  with  a  melting 
point  of  ~  1940  °C.  Single  crystals  grown  by  the  Czochralski 
technique  in  an  argon  atmosphere  are  light  green  and  reveal  at 
room  temperature  a  twinned  monoclinic  phase  of  the  LaTa04- 
type,  P2i/c  with  a  =  7.618,  i>  =  5.531,  c  =  7.767 A, 
P  =  100°56.3',  However,  on  oxidizing  at  low  temperature  —600 
°C,  the  crystals  turn  black  and  change  to  monoclinic,  P2/m, 
a  =  7.617,  b  =  5.491,  c  =  3.851A,  =  102''30.5',  with  a  corre- 
sponding change  to  ~CeTa04.i74.  Another  phase  which  is  also 
light  yellow  is  formed  by  oxidizing  at  350  °C  for  long  periods  of 
time  and  corresponds  to  CeTaO4.50.  The  x-ray  pattern  of  this 
phase  is  very  different  from  the  preceding  monoclinic  forms  and 
is  possibly  triclinic  although  twinned  single  crystals  have  not 
yet  revealed  the  true  unit  cell.  Cerium  niobate  likewise  has  a 
Ce^^  compound  at  about  a  1:5  ratio  (orthorhombic  Pmnb, 
a  =  20.12,  b  =  \2A74,  c  =  7.744A)  and  a  yellow  perovskite, 
Ce"^^b309.  The  1:1  phase  formed  in  air  at  high  temperature  is 
Ce'^'Nb04  with  a  fergusonite  unit  cell  when  quenched  to  room 
temperature  a  =  5.544,  b  =  11.434,  c  =  5.177A,  /3  =  94°41.8',  al- 
though it  transforms  to  a  scheelite-like  structure  at  about  600  °C 
in  a  non-oxidizing  environment.  On  oxidation  in  air  at  ~600  °C 
the  cell  size  is  a  =  5.364,  b  =  11.424,  c  =  5.129A,  =  93°22.7' 
at  room  temperature  and  corresponds  to  ~CeNb04.25.  Solid 
solutions  of  €6*^04  (zircon  structure)  in  Ce^^b04  exist  to 
about  40  mole  %  CeV04.  At  this  composition  the  solid  solution 
has  the  tetragonal  scheelite  structure  at  room  temperature 
a  =  5.295,  c  =  11.645A.  This  phase  can  still  be  oxidized  at  about 
600  °C  to  a  tetragonal  scheelite  with  a  =  5.276,  c  =  11.630A. 
The  crystal  chemistry  and  extent  of  oxidation  of  these  cerium 
compounds  have  been  studied  as  a  function  of  their  solid  solu- 
tion formation  with  corresponding  lanthanum,  praseodymium 
and  neodymium  compounds. 

19677.  Currie,  L.  A.,  Noakes,  J.  E.,  Breiter,  D.  N.,  Measurement 
of  small  radiocarbon  samples:  Power  of  alternative  methods  for 
tracing  atmospheric  hydrocarbons,  (Proc.  9th  Int.  Conf  Radio- 
carbon Dating,  Los  Angeles  and  La  Jolla,  CA,  June  28-July 
2,  1976),  Paper  in  Radiocarbon  Dating,  R.  Berger  and  H.  E. 
Suess,  Eds.,  pp.  158-175  (University  of  California  Press,  Los 
Angeles,  CA,  1979). 

Key  words:  atmospheric  pollutants;  figure  of  merit;  low- 
level  counting;  natural  radiocarbon;  small  gas  proportional 
and  liquid  scintillation  counters. 

Measurement  problems  with  very  small  radiocarbon  samples 
arise  whenever  such  samples  have  a  high  specific  "cost,"  that  is, 
are  limited  in  supply  or  are  difficult  to  collect.  One  such  prob- 
lem, due  to  collection  difficulties,  involves  the  measurement  of 
carbonaceous  species  in  the  atmosphere  to  determine  the  rela- 
tive contributions  of  man  and  nature.  The  characteristics  of 
miniature  gas  proportional  and  liquid  scintillation  counters  espe- 
cially developed  for  this  work  have  been  evaluated  and  have 
been  judged  adequate  for  the  measurement  of  10  mg  of  contem- 
porary carbon.  A  graphical  means  of  assessing  the  relative  per- 
formance of  an  entire  set  of  small  counters  has  been  introduced. 
It  has  been  used  to  deduce  the  equimerit  curve  for  the  most 


sensitive  gas  and  liquid  scintillation  counters.  Preliminary  results 
on  the  carbonaceous  fraction  of  an  urban  dust  sample  have  been 
compared  with  the  results  of  earlier  research. 

19678.  Marinenko,  R.  B.,  Heinrich,  K.  F.  J.,  Myklebust,  R.  L., 
Fiori,  C.  E.,  Crystal  efficiency  determination  for  relative  line 
intensity  measurements,  (Proc.  15th  Annual  Conf  Microbeam 
Analysis  Society,  Reno,  NV,  Aug.  4-8,  1980),  Paper  in  Micro- 
beam  Analysis— 1980,  D.  B.  Wittry,  Ed.,  pp.  56-58  (San  Fran- 
cisco Press,  San  Francisco,  CA,  1980). 

Key  words:  crystal  spectrometer  calibration;  electron  mi- 
croprobe  analysis;  energy  dispersive  spectrometry  (EDS); 
L-series  x-ray  lines;  relative  x-ray  line  intensities;  spectrom- 
eter efficiency;  wavelength  dispersive  spectrometry  (WDS). 

Extensive  overlap  occurs  in  the  x-ray  spectra  of  L-lines;  for 
this  reason  energy  dispersive  spectrometry  (EDS),  where  detec- 
tor efficiency  can  be  calculated,  cannot  be  used  to  determine 
accurate  relative  L-line  ratios.  The  efficiency  of  a  wavelength 
dispersive  spectrometer  (WDS),  where  L-line  spectra  are  better- 
resolved  is  difficult  to  calculate. 

A  lithium  fluoride  crystal  spectrometer  has  therefore  been 
calibrated  with  the  help  of  EDS  using  Ka  and  K)3  x-ray  lines. 
A  ratio  of  the  WDS  net  integral  to  the  corrected  EDS  net 
integral  is  determined.  When  this  ratio  is  plotted  as  a  function  of 
peak  energy  for  most  elements  from  titanium  through  arsenic,  a 
smooth  curve  is  obtained.  This  WDS  efficiency  curve  can  then 
be  used  to  correct  L-line  integrals  for  more  accurate  relative  L- 
line  ratios. 

19679.  Small,  J.  A.,  Newbury,  D.  E.,  Myklebust,  R.  L.,  Instru- 
mental effects  on  the  generation  of  continuum  from  pure  ele- 
ment targets,  (Proc.  15th  Annual  Conf  Microbeam  Analysis 
Society,  Reno,  NV,  Aug.  4-8,  1980),  Paper  in  Microbeam 
Analysis— 1980.  D.  B.  Wittry,  Ed.,  pp.  53-55  (San  Francisco 
Press,  San  Francisco,  CA,  1980). 

Key  words:  continuum  intensity;  electron  probe;  microana- 
lysis; particle  analysis  x-ray;  quantitative  analysis. 

In  this  paper  we  discuss  a  comparison  of  the  continuum 
intensities  from  pure  element  targets  measured  on  three  different 
electron  beam  instruments  at  two  different  accelerating  voltages. 
The  results  indicate:  (1)  One  expression  can  be  used  to  describe 
the  dependence  of  the  continuum  for  the  different  experimental 
setups  over  the  range  of  accelerating  voltages  17-25  keV.  (2) 
The  energy  dependence  of  the  continuum  is  not  the  same  for 
the  different  experimental  setups.  Investigation  of  the  existing 
correction  procedures  is  necessary  before  an  expression  for  the 
energy  dependence  of  the  continuum  can  be  derived. 

19680.  Bass,  A.  M.,  Herbert  P.  Broida,  The  Washington  Years, 
(Proc.  14th  Int.  Symp.  Free  Radicals,  Sanda,  Hyogo-ken, 
Japan,  Sept.  3-7,  1979),  Paper  in  Free  Radicals,  Y.  Morino,  I. 
Tanaka,  E.  Hirota,  K.  Obi,  and  S.  Saito,  Eds.,  pp.  3-21 
(Kwansei  Gakuin  University,  Sanda,  Japan,  1979). 

Key  words:  Broida;  combustion;  flames;  free  radicals;  medi- 
cal physics;  spectroscopy. 

The  professional  career  of  Herbert  P.  Broida  in  the  period 
1949  to  1963  is  reviewed.  This  represents  the  period  of  his 
association  with  NBS  in  Washington,  D.C.  His  activities  in 
combustion  and  flame  spectroscopy  and  medical  physics  are 
described.  His  direction  of  the  Free  Radicals  Research  Program 
is  discussed. 

19681.  Zapas,  L.  J.,  Crissman,  J.  M.,  An  instability  leading  to 
failure  of  polyethylene  in  uniaxial  creep,  Polym.  Eng.  Sci.  19, 
No.  2,  104-107  (Feb.  1979). 

Key  words:  continuum  model;  critical  strain;  instability 
point;  molecular  weight  distribution;  necking;  polyethylene; 
stress  relaxation;  uniaxial  creep. 
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Based  on  a  continuum  model,  a  point  of  instability  is  predict- 
ed for  the  uniaxial  creep  of  high  density  polyethylene.  From 
dead  load  experiments  it  has  been  found  that  the  instability 
occurs  for  linear  polyethylene  at  around  10-12  percent  strain, 
depending  upon  molecular  weight  and  molecular  weight  distri- 
bution. It  is  shown  that  in  the  range  of  applied  stresses  for 
which  the  specimens  neck  during  uniaxial  creep,  the  time  re- 
quired to  reach  the  critical  point  is  related  by  a  constant  factor 
to  the  time  at  which  the  neck  appears.  A  synopsis  of  theoretical 
considerations,  as  well  as  experimental  work  in  support  of  this 
idea,  is  given. 

19682.  Straty,  G.  C,  (p.  V.  T)  of  compressed  fluid  ethene,  J.  Chem. 
Thermodyn.  13,  709-716  (1980). 

Key  words:  compressibility;  density;  ethylene;  melting  pres- 
sures; PVT;  vapor  pressure. 

New  measurements  of  the  melting  line  and  (p,  V.  T)  of  fluid 
ethene  are  reported,  (p,  V,  T)  determinations  have  been  made  in 
the  amount-of-substance  density  range  from  about  13  mol  dm"^ 
to  greater  than  23  mol  dm"^  at  pressures  to  33  MPa.  About  250 
(p.V.T)  points  have  been  determined.  Melting  pressures  to  21 
MPa  are  reported. 

19683.  Schrack,  R.  A.,  Bowman,  C.  D.,  Calculation  and  mea- 
surement of  fission  and  delayed  neutron  yields  in  UaOs  and 
UO2,  Nucl.  Sci.  Eng.  Tech.  Note  75,  275-277  (1980). 

Key  words:  chemical  state;  delayed  neutron;  fission; 
phonon  distribution;  UaOs;  UO2. 

Theoretical  calculations  and  experimental  measurements  have 
been  made  to  look  for  reported  chemical  dependence  in  the 
yield  of  delayed  neutrons  from  thermal-neutron-induced  fission 
in  Using  an  Einstein  model  of  the  lattice  phonon  distribu- 
tion, calculations  have  been  made  that  indicate  no  significant 
dependence  of  the  fission  cross  section  on  the  lattice  phonon 
distribution.  Two  types  of  experimental  measurements  were 
made.  The  fission  fragment  yield  was  compared  for  thermal- 
neutron-induced  fission  in  UaOs  and  UO2.  The  delayed  neutron 
yields  from  UaOs  and  UO2  were  also  compared.  In  neither 
measurement  was  there  a  significant  difference  in  yield  for  the 
two  chemical  states  of  uranium. 

19684.  Pletka,  B.  J.,  Fuller,  E.  R.,  Jr.,  Koepke,  B.  G.,  An 
evaluation  of  double-torsion  testing — Experimental,  Proc.  11th 
Natl.  Symp.  Fracture  Mechanics,  Blacksburg,  VA,  June  12-14, 
1978,  pp.  19-37  (American  Society  for  Testing  and  Materials, 
Philadelphia,  PA,  June  1978). 

Key  words:  compliance  analysis;  curved  crack  profile; 
double-torsion  testing;  fracture  (materials);  fracture  tough- 
ness; side  grooves;  three-dimensional  crack;  torsional  beam. 

Recently,  the  double  torsion  (DT)  technique  has  been  widely 
used  for  fracture  mechanics  studies  of  brittle  materials.  There 
are  a  number  of  reasons  for  the  popularity  of  the  technique. 
First,  the  compliance  analysis  of  a  precracked  DT  specimen 
indicates  the  applied  stress  intensity  factor,  K;,  is  independent  of 
crack  length.  This  allows  tests  to  be  conveniently  run  on 
opaque  samples  and  in  hostile  environments.  In  addition,  speci- 
men and  loading  geometries  are  simple  and  easily  adapted  to 
most  testing  machines.  Furthermore,  specimens  are  generally 
easily  precracked  and  slow  crack  growth  data  can  be  obtained 
using  simple  load  relaxation  tests.  As  in  most  testing  techniques, 
however,  experimental  conditions  may  arise  under  which  the 
validity  of  the  data  may  be  in  question.  For  instance,  the 
independence  of  K;  on  crack  length  in  a  DT  specimen  occurs 
over  only  a  limited  range  of  crack  lengths.  The  crack  propaga- 
tion characteristics  have  also  been  shown  to  be  dependent  on 
the  specimen  dimensions.  Finally  irreproducibility  of  slow  crack 
growth  data  occurs  under  certain  testing  conditions. 

In  this  paper  these  and  other  experimental  aspects  of  the  DT 
test  are  critically  examined  with  the  objective  of  defining  the 


conditions  under  which  the  data  are  valid.  Among  the  topics 
discussed  are  specimen  and  loading  geometry,  precracking  tech- 
niques, data  reproducibility,  slow  crack  growth  measurements 
and  comparisons  of  DT  data  with  other  techniques. 

19685.  Soulen,  R.  J.,  Jr.,  Marshak,  H.,  The  establishment  of  a 
temperature  scale  from  0.01  K  to  0.05  K  using  noise  and  ^°Co 
•y-ray  anisotropy  thermometers,  Cryogenics  22,  No.  7,  408-412 
(July  1980). 

Key  words:  cryogenic  temperature  scale;  Josephson  junc- 
tion; noise  thermometry;  nuclear  orientation;  thermometry; 
^toCo  y-ray  anisotropy  thermometry. 

We  report  here  on  our  latest  intercomparison  of  the  Joseph- 
son  junction  noise  thermometer  and  ^'Co  y-ray  anisotropy  ther- 
mometer from  0.01  K  to  0.05  K.  These  results  show  both 
thermometers  are  in  agreement  to  better  than  0.5%.  This  is  an 
improvement  over  our  previous  data  and  is  due  mainly  to  better 
temperature  control  and  advances  in  instrumentation. 

19686.  VanderHart,  D.  L.,  Annealing-induced  changes  in  orienta- 
tion and  mobility  in  the  noncrystalline  region  of  drawn  linear 
polyethylene:  A  NMR  study,  Macromolecules  12,  No.  6, 
1232-1235  (Nov.-Dec.  1979). 

Key  words:  annealing;  drawn;  NMR;  noncrystalline;  orien- 
tation; polyethylene;  'K^. 

A  cold  drawn  linear  polyethylene  (LPE)  sample  was  subse- 
quently annealed  at  consecutively  higher  temperatures  between 
120  °C  and  the  melt.  A  definition  based  on  differences  of  ^Kl 
NMR  relaxation  times  was  adopted  in  order  to  separate  signals 
from  the  crystalline  component  (CC)  and  noncrystalline  compo- 
nent (NCC).  Changes  in  crystallinity  and  mobility  were  noted  as 
a  function  of  the  average  orientation  of  chain  segments.  Anneal- 
ing reduces  the  NCC  from  0.33  to  0.19  with  most  of  the  NCC 
intensity  change  appearing  in  the  spectral  region  of  those  NCC 
chain  segments  which  are  strongly  oriented  in  the  drawing 
direction. 

19687.  Piermarini,  G.  J.,  Mauer,  F.  A.,  Block,  S.,  Jayaraman, 
A.,  Geballe,  T.  H.,  Hull,  G.  W.,  Jr.,  Optical  microscopic,  x- 
ray  diffraction,  and  electrical  resistance  studies  of  CuCl  at  high 
pressure.  Solid  State  Commun.  32,  275-289  (1979). 

Key  words:  cuprous  chloride;  diamond  cell;  optical  micros- 
copy; phase  transition;  resistivity;  x-ray  diffraction. 

Electrical  resistance  and  x-ray  diffraction  measurements  and 
also  optical  observations  under  a  polarizing  microscope  were 
made  on  CuCl  to  pressures  in  excess  of  12.5  GPa  at  room 
temperature  using  a  diamond  anvil  cell.  Resistance  meas- 
urements were  also  performed  in  a  piston-cylinder  apparatus  to 
pressures  of  approximately  5.5  GPa  at  room  temperature.  Three 
samples  of  CuCl  prepared  by  different  methods  were  examined. 
No  anomalous  pressure  dependence  in  electrical  resistance  was 
found  in  the  pressure  range  studied,  and  no  dramatic  changes  in 
optical  transmission  were  observed  up  to  pressures  of  approxi- 
mately 10.0  GPa.  Optical  observations  and  x-ray  diffraction 
measurements  indicate  the  existence  of  four  phases  in  the  pres- 
sure range  studied,  including  a  nonconducting  black  opaque 
phase  which  grows  with  time  when  CuCl  is  left  for  several  days 
at  the  highest  pressures. 

19688.  Peterlin,  A.,  Drawing  and  annealing  of  fibrous  material,  / 

Appl.  Phys.  48,  No.  10,  4099-4108  (Oct.  1977). 

Key  words:  annealing;  drawing;  fibril;  fibrous  structure; 
high  elastic  modulus  material;  microfibril;  microfibrillar;  tie 
molecules. 

The  more-than-linear  increase  of  elastic  modulus  with  draw 
ratio,  the  gradual  disappearance  of  meridional  SAXS  maximum, 
the  drastic  drop  of  elastic  modulus  after  annealing  and  its  recov- 
ery upon  standing  at  room  temperature  if  the  sample  was  an- 
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nealed  with  fixed  ends  so  that  it  did  not  shrink,  and  the  shape 
stability  of  such  polyethylene  samples  and  of  superdrawn  mate- 
rial (polyethylene,  polypropylene,  polyoxymethylene)  during 
new  annealing  can  be  easily  explained  by  the  microfibrillar 
model  of  fibrous  structure  which  was  developed  some  years  ago 
on  the  basis  of  electron  microscopy  and  x-ray  and  ir  investiga- 
tion of  plastically  deformed  linear  polyethylene  and  isotatic  po- 
lypropylene. 

19689.  McKenna,  G.  B.,  Bradley,  G.  W.,  Dunn,  H.  K.,  Statton, 
W.  O.,  Degradation  resistance  of  some  candidate  composite 
biomaterials,  /.  Biomed.  Mater.  Res.  13,  783-798  (1979). 

Key  words:  aromatic  polyamide  fiber;  autoclave  stability; 
biomaterial;  composites;  degradation  resistance;  fiberglass/ 
epoxy;  fiber  reinforced  composites;  graphite/polysulfone; 
orthopedic  materials;  PECF;  polymer  matrix;  polypropy- 
lene; polysulfone. 

The  degradation  resistance  of  matrix,  fiber  and  composite 
systems  which  we  have  been  studying  as  candidate  orthopedic 
materials  has  been  examined  in  two  appropriate  environments. 
Both  resistance  to  steam  sterilization  in  an  autoclave  environ- 
ment and  resistance  to  a  simulated  physiologic  solution  have 
been  studied.  In  the  autoclave  study,  samples  were  placed  in  a 
pressure  cooker  at  123  °C  for  differing  amounts  of  time  and 
tested  for  retention  of  mechanical  properties.  Results  indicate 
that  most  of  the  materials  tested  could  be  autoclaved  several 
times,  as  long  as  autoclave  times  did  not  exceed  1  hr.  Longer 
autoclave  times  result  in  an  accelerated  degradation  and  loss  of 
strength  of  all  materials  except  the  polypropylene.  Polysulfone 
degrades  after  even  the  shortest  autoclave  duration.  Resistance 
to  the  simulated  physiologic  environment  was  tested  by  measur- 
ing retention  of  mechanical  properties  after  immersion  times  in 
pseudo-extracellular  fluid  (PECF)  at  37  °C  for  as  long  as  three 
years.  None  of  the  materials  showed  any  significant  changes  in 
properties  after  immersion  in  the  PECF. 

19690.  McKenna,  G.  B.,  Penn,  R.  W.,  Time-dependent  failure  in 
poIy(methyl  methacrylate)  and  polyethylene.  Polymer  21,  213- 
220  (Feb.  1980). 

Key  words:  additivity  of  damage;  Bailey  criterion;  damage 
accumulation;  failure;  fatigue;  mechanical  properties; 
PMMA;  polyethylene;  poly(methyl  methacrylate);  time-de- 
pendent behavior. 

Time-dependent  failure  of  PMMA  and  polyethylene  are  char- 
acterized within  the  framework  of  a  cumulative  damage  model 
for  failure.  It  is  found  that  the  mean  failure  times  in  constant 
rate  of  stress  experiments  can  be  successfully  predicted  from  the 
model  using  a  time  to  fail  function  determined  from  constant 
stress  experiments.  For  zero-tension  sinusoidal  fatigue  tests,  dif- 
ferences of  up  to  an  order  of  magnitude  are  observed  between 
predicted  and  experimental  failure  times.  PMMA  and  polyethyl- 
ene data  deviate  from  the  predictions  in  different  ways.  In 
PMMA,  the  distribution  of  failure  times  in  constant  stress  tests 
is  moderately  broad,  as  measured  by  the  coefficient  of  variation, 
and  symmetric  about  the  mean,  while  in  the  fatigue  tests  the 
distribution  is  considerably  broader,  has  a  high  positive  skew- 
ness  and  shows  evidence  of  being  bimodal.  For  polyethylene, 
the  distribution  changes  from  being  moderately  broad  and  posi- 
tively skewed  in  constant  stress  tests  to  a  moderately  broad, 
symmetric  distribution  in  the  fatigue  tests.  The  model  also  pre- 
dicts the  total  lifetime  in  sinusoidal  fatigue  tests  to  be  independ- 
ent of  test  frequency.  Experimental  results  show  that  the  life- 
time of  PMMA  decreases  with  increasing  frequency,  although 
less  rapidly  than  if  the  fatigue  process  were  cycle  dependent. 
The  lifetime  of  polyethylene  increases  with  increasing  test  fre- 
quency. 

19691.  Maruyama,  X.  K.,  Kline,  F.  J.,  Lightbody,  J.  W.,  Jr., 
Penner,  S.,  Briscoe,  W.  J.,  Lunnon,  M.,  Crannell,  H.,  Elec- 


troexcitation  of  ^^e  below  Er  =  8.6  MeV,  Phys.  Rev.  C  19, 
No.  5,  1624-1636  (May  1979). 

Key  words:  deduced  J,  it,  B(CL);  enriched  ^^e  target; 
.B  =  60  to  110  MeV;  measured  cr(E)  at  110°  and  128°  up  to 
8.6  MeV  in  excitation  energy;  nuclear  reactions; 
2^e(e,e'  ). 

The  states  of  ^^e  below  8.6  MeV  excitation  energy  have 
been  studied  using  the  technique  of  inelastic  electron  scattering. 
Ratios  of  inelastic  to  elastic  scattering  cross  sections  were  meas- 
ured with  incident  electron  energies  between  60  and  1 10  MeV 
and  scattering  angles  of  110°  and  128°.  Form  factors  for  14 
inelastic  transitions  were  measured  for  the  momentum  transfer 
range  0.4  to  1.0  fm~'.  Reduced  transition  probabilities  for  these 
states  have  been  deduced  and  assignments  of  spin  and  parity 
have  been  made. 

19692.  Mazur,  J.,  Fanconi,  B.,  Raman  spectra  of  n-alkanes.  I. 
Raman  intensities  of  longitudinal  acoustic  modes,  /  Chem. 
Phys.  71,  No.  12,  5069-5080  (Dec.  15,  1979). 

Key  words:  bond  polarizabilities;  calculated  frequencies; 
Fermi  resonance;  longitudinal  acoustic  modes;  «-alkanes; 
Raman  intensities;  structural  defects;  transverse  acoustic 
modes. 

Raman  intensities  are  calculated  for  longitudinal  acoustic 
modes  of  «-alkanes  which  couple  through  methyl  interactions 
with  transverse  acoustical  modes.  Calculated  intensities  from 
normal  mode  analysis  and  perturbation  theory  compare  favor- 
ably with  observed  intensities.  The  results  lend  support  to  the 
method  of  calculating  intensities  of  longitudinal  acoustic  modes 
of  chains  with  structural  defects  in  which  the  intensity  is  pro- 
portional to  the  square  of  the  dot  product  of  the  atomic  dis- 
placements of  the  LAM  of  the  all  trans  conformation  chain  and 
the  displacement  of  modes  calculated  for  defect  conformations. 

19693.  Fuller,  E.  R.,  Jr.,  An  evaluation  of  double-torsion  test- 
ing— Analysis,  Proc.  11th  Natl.  Symp.  Fracture  Mechanics, 
Blacksburg,  VA,  June  12-14,  1978,  pp.  3-18  (American  Society 
for  Testing  and  Materials,  Philadelphia,  PA,  June  1978). 

Key  words:  compliance  analysis;  curved  crack  profile; 
double-torsion  testing;  fracture  (materials);  fracture  tough- 
ness; side  grooves;  three-dimensional  crack;  torsional  beam. 

The  double-torsion  test  configuration  has  many  advantages 
over  conventional  fracture  mechanics  configurations  for  the 
evaluation  of  subcritical  crack  growth  parameters  and  critical 
fracture  toughness.  These  advantages — such  as  crack-length 
independence,  compressive  loading,  simple  specimen,  geometry, 
and  ease  of  precracking — have  been  responsible  for  the  in- 
creased use  of  the  double-torsion  configuration  in  recent  years. 
However,  before  double-torsion  testing  can  be  adopted  as  a 
standard  configuration,  a  number  of  unresolved  questions  need 
to  be  answered  about  the  double-torsion  specimen  and  about  the 
experimental  techniques  involved  in  its  use. 

The  purpose  of  this  paper  is  to  address  some  of  these  ques- 
tions and  to  indicate  where  further  effort  is  needed  to  establish 
the  validity  of  double-torsion  testing.  Assumptions  of  a  compli- 
ance analysis  for  the  double-torsion  configuration  are  examined 
with  particular  attention  given  to  the  influence  on  experimental 
results  that  the  violation  of  any  of  these  assumptions  may  have. 
An  analytical  expression  is  derived  for  the  compliance  of  a 
finite-thickness  beam  in  torsion  and  is  compared  to  the  empirical 
compliance.  Again  the  emphasis  is  on  the  assumption  of  the 
derivation  and  how  some  of  these  restrictions  might  be  relaxed. 

19694.  Ditchek,  B.,  Penn,  R.  W.,  Random  strain  amplitude  cy- 
cling of  copper  single  crystals,  Scr  Metall.  13,  877-880  (1979). 

Key  words:  copper  crystal;  fatigue;  persistent  slip  band; 
plastic  strain;  random  cycling;  single  crystal  copper. 
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The  similarity  in  extent  and  appearance  of  PSBs  on  random 
and  conventionally  cycled  copper  single  crystals  suggests  that 
the  saturation  behavior  is  determined  by  the  maximum  allow- 
able strain  amplitude  in  a  test  and  not  the  average.  At  satura- 
tion, enough  PSBs  are  nucleated  to  permit  the  maximum  en- 
forced elongation.  PSBs  are  not  nucleated  according  to  the 
average  enforced  strain  amplitude.  Apparently,  there  is  a  maxi- 
mum strain  that  a  PSB  can  sustain,  but  there  is  no  minimum. 

In  addition,  PSBs  are  more  difficult  to  nucleate  in  crystals 
randomly  cycled  than  those  cycled  between  constant  plastic 
strain  limits.  This  is  evidenced  by  the  overshooting  of  the  satu- 
ration stress  for  crystals  cycled  randomly  under  large  maximum 
plastic  strain  limits.  A  conventionally  tested  crystals  cycled 
under  the  same  maximum  plastic  strain  limits  does  not  require  a 
stress  in  excess  of  the  saturation  stress  to  nucleate  PSBs. 

19695.  Bright,  D.  S.,  Fletcher,  R.  A.,  Chabay,  I.,  Particle  Dopp- 
ler  shift  spectrometry.  Accurate  size  determinations  of  5-15-/xm 
aerosol,/.  Phys.  Chem.  84,  No.  12,  1607-1611  (June  12,  1980). 

Key  words:  aerosol;  light  scattering;  Lorenz-Mie  light  scat- 
tering calculation;  particle  sizing;  Stoke's  velocity. 

We  have  improved  the  particle  Doppler  shift  spectrometer 
(PDSS)  to  determine  the  diameter  of  5-15-;xm  droplets  to  high 
accuracy  (±0.05  ju,m).  The  diameter  is  calculated  from  Stokes 
law  and  the  gravitational  settling  velocity  which  is  obtained  by 
measuring  the  Doppler  shift  of  laser  light  scattered  at  a  single 
angle.  This  scattered  light  also  shows  intensity  variations  with 
diameter  as  predicted  by  Lorenz-Mie  light  scattering  theory. 
Characteristic  features  of  the  plot  of  scattered  light  intensity  vs. 
droplet  diameter  are  used  as  size  calibration  markers.  The  fea- 
tures are  a  function  of  only  the  index  of  refraction  of  the  aerosol 
material  and  the  wavelength  of  the  light.  Our  results  show 
better  agreement  with  Stokes  law  without  the  slip  correction 
than  with  the  correction. 

19696.  Ledbetter,  H.  M.,  Sound  velocities  and  elastic-constant 
averaging  for  polycrystalline  copper,  /  Phys.  D:  Appl.  Phys.  13, 
1879-1884  (1980). 

Key  words:  copper;  Debye  temperature;  elastic  constants; 
polycrystals;  sound  velocities;  tensor-property  averaging. 

This  study  deals  with  the  tensor-averaging  problem,  with  the 
relationship  between  single-crystal  and  polycrystalline  elastic 
constants.  For  polycrystalline  copper,  sound  velocities  were 
measured  within  a  0-1%  inaccuracy  at  T  =  295  K.  Comparison 
with  average  values  from  twelve  previous  studies  shows  agree- 
ment within  0-2%  in  Vt,  0-1%  in  tie,  and  0-1%  in  V\.  Among 
eight  elastic -constant  averaging  methods,  the  Hershey-Kroner- 
Eshelby  method  works  best  for  copper.  This  averaging  method 
predicts  that  copper's  polycrystalline  and  single-crystalline 
Debye  temperatures  differ  by  about  9  K. 

19697.  Stenbakken,  G.  N.,  Eliason,  L.  K.,  Researcher,  Editor, 
Metallic  window  foil  for  intrusion  alarm  systems,  NIJ  Stand- 
ard-03 19.00,  11  pages  (U.S.  Department  of  Justice,  National 
Institute  of  Justice,  Washington,  DC,  Aug.  1980). 

Key  words:  alarm;  burglar  alarm;  detector;  intrusion  alarm; 
standard;  test  method;  window  foil. 

This  standard  establishes  performance  requirements  and  meth- 
ods of  test  for  window  foil  used  in  intrusion  alarm  systems  as  a 
sensor  to  detect  the  breakage  of  glass.  The  standard  applies  only 
to  metallic  foil  for  use  on  glazing  materials  consisting  solely  of 
glass. 

19698.  Stroik,  J.  S.,  Reichard,  T.,  Washington,  D.,  Eliason,  L. 
K.,  Researchers,  Editor,  Physical  security  of  window  units, 
NIJ  Standard-03 16.00,  19  pages  (U.S.  Department  of  Justice, 
National  Institute  of  Justice,  Washington,  DC,  Aug.  1980). 


Key  words:  burglary  resistance;  frames;  hardware;  hinges; 
locks;  performance  standard;  test  methods;  window; 
window  assemblies;  window  components. 

This  document  establishes  performance  requirements  and 
methods  of  test  for  the  resistance  to  forced  entry  of  window 
units  intended  for  use  in  residences  and  some  small  businesses. 
This  standard  addresses  the  capability  of  window  units  to  frus- 
trate the  "opportunity"  crimes  committed  by  unskilled  and  semi- 
skilled burglars.  The  skilled  or  rarely  used  methods  of  gaining 
entry  through  window  units  are  not  addressed. 

This  standard  is  compatible  with  the  NIJ  standards  for  the 
physical  security  of  single-swing  entry  doors  and  sliding  glass 
door  units. 

19699.  Currie,  L.  A.,  Kropschot,  R.,  Hydrogen:  A  workshop  on 
societal  aspects  of  energy  systems,  Foresight — Volume  I.  Soci- 
etal Aspects  of  Hydrogen  Energy  Systems,  Part  A,  9-161  (U.S. 
House  of  Representatives,  Ninety-Fifth  Congress,  Second  Ses- 
sion, Committee  on  Science  and  Technology,  Washington, 
DC,  Dec.  1978). 

Key  words;  barrier/incentives;  hydrogen  energy  systems; 
impacts  of  hydrogen  fuel;  policy  options;  societal  aspects; 
workshop. 

A  workshop  to  outline  the  important  Societal  Aspects  of 
Hydrogen  Energy  Systems  was  arranged  by  the  National 
Bureau  of  Standards  at  the  request  of  the  Honorable  Olin  E. 
Teague,  Chairman,  Committee  on  Science  and  Technology, 
U.S.  House  of  Representatives.  The  objectives  were  to  study 
the  conditions  under  which  hydrogen  can  emerge  as  a  major 
(negligible)  fuel  of  the  future,  identify  barriers/incentives  to 
implementation,  make  comparisons  with  alternate  fuels  and  out- 
line policy  changes  which  would  speed  or  deter  hydrogen  use. 
About  seventy  invited  participants  met  in  Reston,  Virginia,  June 
4-7,  1978,  and  with  the  input  from  six  parallel  interdisciplinary 
working  groups  have  provided  the  basis  for  a  response  to  the 
U.S.  Congress. 

19700.  Calvano,  N.  J.,  Gorden,  R.,  Jr.,  Researcher,  Editor,  Riot 
helmets  and  face  shields,  NIJ  Standard-0104.01,  18  pages  (U.S. 
Department  of  Justice,  National  Institute  of  Justice,  Washing- 
ton, DC,  Aug.  1980). 

Key  words:  face  shield;  headgear;  helmet;  impact;  protec- 
tive equipment;  riot  helmet. 

This  standard  establishes  performance  criteria  and  test  meth- 
ods for  helmets  and  face  shields  intended  for  use  by  law  en- 
forcement officers. 

Helmet  tests  include  requirements  for  impact  attenuation,  pen- 
etration resistance,  and  chin  strap/retention  system  integrity. 

Face  shield  requirements  include  impact  attenuation  and  opti- 
cal properties. 

19701.  Nelson,  R.  E.,  Jickling,  R.  M.,  Jones,  R.  N.,  Treado,  M. 
J.,  Researchers,  Editor,  Microphone  cable  assemblies  for 
mobile  FM  transceivers,  NIJ  Standard-02 17.00,  10  pages  (U.S. 
Department  of  Justice,  National  Institute  of  Justice,  Washing- 
ton, DC,  Aug.  1980). 

Key  words:  communications  equipment  standard;  compati- 
bility; interchangeability;  law  enforcement;  microphone 
cable;  microphone  connector;  mobile  FM  transceiver. 

The  document  is  a  voluntary  performance  standard,  devel- 
oped by  the  Law  Enforcement  Standards  Laboratory,  to  identi- 
fy characteristics,  establish  minimum  performance  requirements, 
and  describe  test  methods  for  measuring  the  electrical  character- 
istics of  microphone  cable  and  connector  assemblies  used  in  law 
enforcement  mobile  transceivers.  The  standard  addresses  the 
microphone  plug,  the  mating  panel  receptacle,  and  the  multicon- 
ductor  cable  used  to  connect  the  microphone  to  the  control 
head  of  a  mobile  FM  transceiver.  The  use  of  this  standard  is 
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intended  to  achieve  interchangeability  and  compatibility  among 
microphone  connector  and  cable  assemblies  used  with  law  en- 
forcement mobile  transceivers  and  microphones,  regardless  of 
the  manufacturer  or  model. 

19702.  Reichard,  T.  W.,  Eliason,  L.  K.,  Researcher,  Editor, 
Physical  security  of  sliding  glass  door  units,  NIJ  Standard- 
0318.00,  14  pages  (U.S.  Department  of  Justice,  National  Insti- 
tute of  Justice,  Washington,  DC,  Aug.  1980). 

Key  words:  burglary  resistance;  forced  entry;  patio  door; 
performance  criteria;  performance  standard;  sliding  glass 
door;  test  methods. 

This  document  is  a  voluntary  performance  standard  devel- 
oped by  the  Law  Enforcement  Standards  Laboratory.  This 
standard  establishes  performance  requirements  and  methods  of 
test  for  the  resistance  to  forced  entry  of  sliding  glass  door  units 
intended  for  use  in  residences.  The  capability  of  sliding  glass 
door  units  to  frustrate  the  "opportunity"  crimes  committed  by 
unskilled  and  semi-skilled  burglars  is  addressed.  The  rarely  used 
methods  of  gaining  entry  through  sliding  glass  door  units,  and 
those  used  only  by  skilled  burglars,  are  not  addressed. 

19703.  Albers,  J.,  Comparison  of  spreading  resistance  correction 
factor  algorithms  using  model  data,  Solid-State  Electron.  23, 
1197-1205  (1980). 

Key  words:  correction  factor;  depth  profiling;  Laplace's 
equation;  local  slope  analysis;  multilayer  analysis;  resistivity; 
sheet  resistance;  spreading  resistance. 

Model  spreading  resistance  data  generated  from  the  Schu- 
mann-Gardner multilayer  solution  of  Laplace's  equation  are  em- 
ployed to  compare  two  recently  published  spreading  resistance 
correction  factor  algorithms.  Specifically,  depth-dependent  resis- 
tivities corresponding  to  diffusions  and  implants  are  used  to 
generate  the  appropriate  depth-dependent  model  spreading 
resistance  data.  These  data  are  then  analyzed  according  to  the 
two  algorithms  and  the  resulting  interpreted  resistivities  are 
compared  with  the  original  input  resistivities.  The  resistivities 
interpreted  by  the  multilayer  algorithm  of  D'Avanzo  et  al., 
agree  with  the  original  resistivities  to  within  one  percent  on  the 
average  while  the  resistivities  interpreted  by  the  K^Ki  form  of 
Dickey's  local  slope  algorithm  agree  with  the  original  resistivi- 
ties to  within  10-25%  on  the  average. 

19704.  Anderson,  P.  C,  Kurylo,  M.  J.,  Rate  constant  measure- 
ments for  the  reaction  Ci  +  CHjO-*  HCt  +  CHO.  Implica- 
tions regarding  the  removal  of  stratospheric  chlorine,  J.  Phys. 
Chem.  83,  No.  16,  2055-2057  (Aug.  9,  1979). 

Key  words:  CI  atoms;  formaldehyde;  kinetics;  ozone;  reso- 
nance fluorescence;  stratosphere. 

The  flash  photolysis  resonance  fluorescence  technique  was 
employed  to  investigate  the  rate  constant  for  the  reaction 
CI  +  CH2O  HCl  -I-  CHO  from  223  to  323  K.  An  Arrhenius 
fit  of  the  data  gives  yt,  =  (1.09  ±  0.40)  X  10" 
exp[— (131  ±  98)/7]  in  units  of  cm^  molecule"  "s"  \  The  results 
are  compared  to  two  very  recent  kinetic  studies  and  are  assessed 
in  view  of  the  reaction's  role  in  disrupting  the  CI  — CIO  strato- 
spheric ozone  depletion  chain. 

19705.  Baloga,  S.  M.,  Hakkila,  E.  A.,  Measurement  trends  for 
future  safeguards  systems,  (Proc.  Institute  of  Nuclear  Materi- 
als Management  21st  Annual  Meeting,  Palm  Beach,  FL,  June 
30-July  2,  1980),  LA-UR-80-1817,  IX,  773-794  (INMM  Secre- 
tariat, 11704  Bowman  Green  Drive,  Reston,  VA  22090,  1980). 

Key  words:  accuracy;  bulk  measurements;  material  control 
and  accounting;  nondestructive  assay;  nuclear  material 
measurements;  precision;  research  and  development;  safe- 
guards. 


Safeguards  for  future  commercial-scale  nuclear  facilities  may 
employ  three  materials  control  and  accounting  concepts:  classi- 
cal accounting,  dynamic  materials  balancing,  and  independent 
verification  of  inventories  and  materials  balances.  Typical  mea- 
surement needs  associated  with  the  implementation  of  these 
concepts  at  high-throughput  facilities  are  discussed.  Promising 
measurement  methods  for  meeting  these  needs  are  described  and 
recent  experience  is  cited.  General  directions  and  considerations 
for  meeting  advanced  safeguards  systems  needs  through  mea- 
surement technology  development  over  the  next  decade  are 
presented. 

19706.  Welch,  M.  J.,  Developing  definitive  methods  for  human 
serum  constituents — A  progress  report  from  the  CAP  NBS  Re- 
search Associate,  Pathology  XXXIII,  No.  12,  673-676  (Dec. 
1979). 

Key  words:  cholesterol;  College  of  American  Pathologists; 
definitive  methods;  glucose;  human  serum;  isotope  dilution; 
mass  spectrometry;  research  associate;  urea;  uric  acid. 

This  paper  is  a  report  to  be  published  in  Pathologist,  the 
monthly  journal  of  the  College  of  American  Pathologists 
(CAP).  The  report  covers  the  principal  activities  of  Michael 
Welch,  who  is  a  Research  Associate  at  NBS,  sponsored  by  the 
CAP.  These  activities  are  part  of  the  effort  of  the  Organic 
Analytical  Research  Division  to  develop  definitive  methods  for 
organic  constituents  of  human  serum.  Isotope  dilution  mass 
spectrometry  (IDMS)  is  the  analytical  technique  chosen  for 
these  methods.  Definitive  methods  and  IDMS  are  described  in 
the  report.  Work  has  been  completed  on  a  definitive  method  for 
cholesterol;  a  brief  description  of  the  method  and  a  table  listing 
representative  results  are  included.  The  progress  of  work  on 
glucose,  uric  acid,  urea,  and  creatinine  is  also  described. 

19707.  McKenna,  G.  B.,  Zapas,  L.  J.,  Nonlinear  viscoelastic 
behavior  of  poly  (methyl  methacrylate)  in  torsion,  /  Rheol.  23, 
No.  2,  151-166  (1979). 

Key  words:  BKZ  theory;  mechanical  conditioning;  nonlin- 
ear viscoelasticity;  normal  stresses;  poly(methyl  methacry- 
late); shear  stresses. 

A  modified  form  of  the  BKZ  elastic  fluid  is  presented.  The 
specific  form  chosen  is  used  to  describe  the  normal  stress  and 
shear  responses  of  PMMA  in  two-step  torsion  strain  histories. 
Our  results  show  that  the  modified  form  of  the  BKZ  theory 
does  not  account  for  mechanical  aging  effects  in  PMMA.  How- 
ever, the  response  of  mechanically  conditioned  PMMA  to  the 
strain  histories  tested  is  described  by  the  modified  theory.  An 
interesting  result  is  that  the  normal  stress  response  to  a  two-step 
strain  history  in  which  the  second  step  strain  is  half  the  first  step 
is  predicted  to  be  independent  of  the  duration  of  the  first  step 
and  identical  to  the  response  to  a  single-step  history  at  the  strain 
level  of  the  second  step.  This  response  is  observed  experimental- 

ly. 

19708.  Blau,  P.  J.,  The  role  of  metallurgical  structure  in  the 
integrity  of  sliding  solid  contacts,  (Proc.  Solid  Contact  and 
Lubrication  Conf.,  Chicago,  IL,  Nov.  17-18,  1980),  Paper  in 
Solid  Contact  and  Lubrication  AMD,  H.  S.  Cheng  and  L.  M. 
Keer,  Eds.,  39,  185-191  (The  American  Society  of  Mechanical 
Engineers,  New  York,  NY  10017,  1980). 

Key  words:  copper;  copper  alloys;  friction;  microstructure; 
solid  contact;  wear. 

When  solid  contact  occurs  during  metal  sliding,  changes  on 
and  below  the  sliding  surfaces  occur.  These  microstructural 
changes  will  depend  on  both  the  sliding  conditions  and  on  the 
intrinsic  properties  of  the  contacting  materials.  The  nature  of 
the  materials  response  can  affect  the  rates  and  modes  of  eventu- 
al surface  degradation.  Metallurgical  studies  of  several  steels  and 
Cu  alloys  have  been  undertaken  to  examine  the  characteristics 
of  plastically  strained  regions  produced  by  sliding.  Alloy  com- 
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position  is  seen  to  affect  the  depth  of  deformation  below  the 
contact  zone  under  similar  test  conditions.  Microhardness  meas- 
urements on  polished  cross-sections  provided  information  on  the 
unique  properties  of  subsurface  regions.  Environmental  effects 
as  well  as  other  competing  wear  processes  must  be  taken  into 
account  before  attempting  to  analytically  model  the  deteriora- 
tion of  wearing  surfaces. 

19709.  Jennings,  D.  A.,  Petersen,  F.  R.,  Evenson,  K.  M.,  Direct 
frequency  measurement  of  the  260  THz  (1.15  /im)  ^°Ne  laser: 
And  beyond,  (Proc.  Fourth  Int.  Conf  on  Laser  Spectroscopy, 
Rottach-Egern,  Fed.  Rep.  of  Germany,  June  11-15,  1979), 
Paper  in  Laser  Spectroscopy,  H.  Walther  and  K.  W.  Rothe, 
Eds.,  IV,  41-48  (Springer- Verlag,  New  York,  NY,  1979). 

Key  words:  frequency;  He-Ne  laser;  nonlinear  optics;  visi- 
ble frequencies;  1.15  fxm. 

Absolute  frequency  measurement  has  been  extended  to  the 
visible  spectrum  with  the  measurement  of  the  strong  1.15  jjim 
laser  line  in  ^"Ne  at  260  THz  and  lines  in  iodine  at-  twice  this 
frequency.  The  260  THz  frequency  was  synthesized  in  nonlinear 
crystals  of  CdGeAs2  and  AgAsSa  from  stabilized  CO2  lasers  and 
the  1.5  jxm  laser  line  in  ^"Ne.  The  visible  frequencies  were 
synthesized  by  generating  the  second  harmonic  of  the  260  THz 
radiation  with  a  LiNbOa  crystal.  The  absolute  frequencies  of  ten 
hyperfme  components  of  '^12  near  520  THz  were  measured. 

19710.  Cooper,  J.,  Ballagh,  R.  J.,  Smith,  E.  W.,  Collisional 
redistribution  of  radiation  in  the  non-impact  region  of  spectral 
lines,  Acta  Phys.  Pol.  A54,  No.  6,  729-733  (1978). 

Key  words:  absorption;  collisional  redistribution;  emission; 
line  shape;  radiative  damping. 

The  theory  for  collisional  redistribution  of  scattered  radiation 
is  outlined  starting  from  its  origins  in  early  line  shape  theories 
for  emission  and  absorption.  Recent  developments  are  discussed 
including  redistribution  from  the  impact  region  to  the  far  line 
wings,  the  effect  of  w-degeneracy,  the  influence  of  a  strong 
driving  field,  and  a  consistent  treatment  of  radiative  damping. 

19711.  King,  D.  S.,  Wheeler,  J.  C,  Cox,  J.  P.,  Cox,  A.  N., 
Hodson,  S.  W.,  Pulsation  of  high  luminosity  helium  stars,  Proc. 
Nonradial  and  Nonlinear  Stellar  Pulsation  Workshop,  University 
of  Arizona.  Tucson,  AR,  Dec.  12-16,  1979,  H.  A.  Hill  and  W. 
A.  Dziembowski,  Eds.,  pp.  161-168  (Springer- Verlag,  New 
York,  NY,  1980). 

Key  words:  helium  stars;  R  CrB  Stars;  stellar  evolution; 
stellar  pulsation. 

A  discussion  of  the  long  period  R  Coronae  Borealis  stars  is 
presented.  The  constraints  on  theoretical  models  imposed  by 
their  age,  kinematics  and  distribution  led  to  difficulties  in  formu- 
lating an  evolutionary  sequence  to  the  formation  of  this  type  of 
star.  Several  types  of  models  are  investigated  and  the  results 
given. 

19712.  Katriel,  J.,  Generalized  Hiller-Sucher-Feinberg  identity, 

Phys.  Rev.  A  21,  No.  3,  1067-1068  (Mar.  1980). 

Key  words:  delta  function;  hypervirial  theorems. 

The  identity  recently  derived  by  Hiller,  Sucher,  and  Feinberg 
between  a  8-function  expectation  value  and  the  expectation 
value  of  a  smoothly  varying  operator  is  generalized.  A  discus- 
sion of  the  relative  accuracy  of  the  two  expressions  for  approxi- 
mate wave  functions  follows. 

19713.  Fanconi,  B.,  Molecular  vibrations  of  polymers,  Ann.  Rev. 
Phys.  Chem.  31,  265-291  (1980). 

Key  words:  conformationally  irregular  polymers;  Green's 
functions;  molecular  vibrations;  normal  mode  calculations; 
numerical  methods;  polymer  review;  Raman  and  infrared 
spectroscopy. 


Recent  developments  in  theoretical  and  experimental  tech- 
niques applied  to  molecular  vibrations  of  polymers  are  re- 
viewed. Methods  for  calculating  the  normal  vibrations  of  poly- 
mers in  both  the  isolated  chain  and  lattice  models  are  given. 

Calculations  of  approximate  vibrational  frequencies  of  confor- 
mationally irregular  chains  are  reviewed  in  the  context  of  the 
coupled  oscillator  method,  the  Green's  function  approach,  and 
various  numerical  methods. 

19714.  Green,  R.  E.,  Jr.,  Electro-optical  detectors  and  flash  x-ray 
generators  for  dynamic  x-ray  diffraction  investigation  of  materi- 
als, Proc.  Workshop  on  X-ray  Instrumentation  for  Synchrotron 
Radiation.  Stanford  University.  Stanford,  CT,  Apr.  3-5,  1978, 
165  pages  (1978). 

Key  words:  electro-optical  detectors;  flash  x-ray  generators; 
synchrotron  x-radiation;  x-ray  diffraction. 

The  desirability  of  obtaining  x-ray  diffraction  photographs 
with  extremely  short  exposure  times  in  order  to  study  rapid 
materials  alterations  has  long  been  realized.  An  optimum  dy- 
namic x-ray  diffraction  system  must  consist  of  both  a  high- 
intensity  generator  and  a  high-sensitivity  detector  which  operate 
in  the  wavelength  regime  appropriate  for  diffraction.  This  paper 
gives  a  brief  overview  of  previous  work  in  rapid  imaging  of  x- 
ray  diffraction  patterns  using  conventional  x-ray  generators, 
flash  x-ray  generators,  and  electro-optical  detectors. 

19715.  Buffington,  J.  D.,  Kirchhoff,  W.  H.,  Developing  recom- 
mendations to  improve  quality  assurance  for  Federal  monitoring 
programs,  Proc.  Natl.  Conf.  on  Quality  Assurance  of  Environ- 
mental Measurements,  Denver,  CO,  Nov.  27-29,  1978,  pp.  1-6 
(1979). 

Key  words:  data;  environment;  Federal  programs;  labora- 
tory accreditation;  monitoring;  quality  assurance;  standard 
methods. 

Most  scientists  who  manage  monitoring  programs  strive  to 
improve  accuracy  and  efficiency  through  technical  design,  care- 
ful sampling  and  measurement,  internal  quality  control,  and 
good  data  management.  But  the  users  of  environmental  data 
frequently  find  that  many  of  the  measurements  available  cover 
the  wrong  factors,  were  collected  at  the  wrong  place  and  time, 
are  of  questionable  accuracy,  are  located  in  inaccessible  files,  or 
are  difficult  to  correlate  among  sources  or  media.  The  problems 
are  documented  in  several  articles  and  reports  of  studies,  such  as 
the  review  of  EPA  programs  by  the  National  Academy  of 
Sciences.  Many  of  the  problems  are  not  technical,  but  are 
rooted  in  management  and  policy. 

Responding  to  a  Presidential  directive,  the  Council  on  Envi- 
ronmental Quality  (CEQ)  is  heading  an  Interagency  Task  Force 
to  review  Federal  programs  for  environmental  data  and  man- 
agement and  to  recommend  paths  of  action  that  can  be  taken  to 
improve  the  effectiveness  and  efficiency  of  such  programs.  The 
Task  Force  has  been  at  work  for  nearly  a  year  and  has  involved 
nearly  200  people  from  more  than  20  agencies.  Reports  and 
recommendations  are  not  complete,  but  several  common  ele- 
ments appear  in  the  first  draft  reports:  (1)  Agencies  generally 
need  to  have  control  of  their  own  programs,  including  the 
elements  of  data  management  and  quality  assurance;  (2)  There  is 
need  for  oversight  to  make  sure  there  is  adequate  coordination 
among  agency  programs  and  adequate  quality  assurance;  (3) 
Agencies  are  reluctant  to  accept  oversight  placed  in  another 
agency. 

19716.  Brown,  R.  L.,  A  measurement  of  the  rate  of  the  reaction 

of  N  -1-  H  -(-  M  ^  NH  -1-  M,  Int.  J.  Chem.  Kinet.  V,  663-667 
(1973). 

Key  words:  combination  reaction;  discharge;  hydrogen 
atoms;  nitrogen  atoms. 

The  combination  reaction  between  N  and  H  atoms  has  been 
studied  in  a  flow  system  by  mixing  H  atoms  produced  by 
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thermal  dissociation  of  H2  with  active  nitrogen  produced  by  a 
microwave  discharge.  Relative  N  atom  concentrations  were  de- 
termined from  the  intensity  of  the  yellow  nitrogen  afterglow. 
Absolute  N  and  H  atom  concentrations  were  measured  by  EPR 
absorption  spectroscopy.  Absolute  N  atom  concentrations  were 
also  determined  by  titration  with  NO.  Upper  and  lower  limits  of 
6.4  ±  1.5  X  10"^2  and  3.1  ±  1.0  X  10"'^  cm'=  molecule"^  sec"' 
were  determined  for  the  rate  constant. 

19717.  Gilden,  D.  L.,  Wheeler,  J.  C,  Time-dependent,  optically 
thick  accretion  onto  a  black  hole,  Astrophys.  J.  239,  705-7 1 1 
(July  15,  1980). 

Key  words:  accretion;  black  holes;  general  relativity;  hy- 
drodynamics; magnetic  field  reconnection. 

We  have  used  a  fully  relativistic  hydrodynamics  code  which 
incorporates  diffusive  radiation  transport  to  study  time-depend- 
ent, spherically  symmetric,  optically  thick  accretion  onto  a 
black  hole.  We  find  that  matter  free-falls  into  the  hole  regardless 
of  whether  the  diffusion  time  scale  is  longer  or  shorter  than  the 
dynamical  time.  We  have  included  nonadiabatic  heating  due  to 
magnetic  field  reconnection.  The  internal  energy  thus  generated 
affects  the  flow  in  a  purely  relativistic  way,  again  ensuring  free- 
fall  collapse  of  the  inflowing  matter.  Any  matter  enveloping  a 
black  hole  will  thus  be  swallowed  on  a  dynamical  time  scale 
with  relatively  small  net  release  of  energy.  The  inclusion  of 
angular  momentum  will  not  necessarily  affect  this  conclusion. 

19718.  Kirby,  R.  K.,  Thermal  expansion.  Article  in  Encyclopedia 
of  Physics,  R.  G.  Lerner  and  G.  L.  Trigg,  Eds.,  pp.  1023-1024 
(Addison- Wesley  Publ.  Co.,  Inc.,  Advanced  Book  Program, 
Reading,  MA,  Nov.  1980). 

Key  words:  thermal  expansion. 

This  is  a  short  article  (  —  600  words)  on  thermal  expansion 
that  will  be  published  in  the  AIP  Encyclopedia  of  Physics;  Rita 
G.  Lerner  and  George  L.  Trigg,  Editors;  Dowden,  Hutchinson 
and  Ross,  Inc.,  Pennsylvania. 

A  descriptive  study  and  comparison  of  the  thermal  expansion 
of  gases,  liquids  and  solids.  Examples  are  given  in  the  text  and  3 
tables.  The  bibliography  includes  references  to  theory,  measure- 
ment techniques  and  data  compilations. 

19719.  Petersen,  F.  R.,  Evenson,  K.  M.,  Jennings,  D.  A.,  Scala- 
brin,  A.,  New  frequency  measurements  and  laser  lines  of  opti- 
cally pumped  '2CH3OH,  IEEE  J.  Quantum  Elec.  QE-16,  No. 
3,  319-323  (Mar.  1980). 

Key  words:  carbon  dioxide  laser;  laser  frequency  meas- 
urements; new  '^HjOH  laser  lines;  optically  pumped  FIR 
lasers;  relative  power  output  of  CH3OH  laser  lines. 

The  frequencies  of  70  optically  pumped  CW  FIR  '^HaOH 
laser  lines  have  been  measured  relative  to  stabilized  CO2  lasers. 
Fifteen  new  laser  lines  together  with  the  relative  output  powers 
and  polarizations  for  most  of  the  104  known  lines  pumped  by 
laser  lines  in  the  normal  9  and  10  fxm  bands  of  '^'^2  are  also 
reported. 

19720.  Mucha,  J.  A.,  Evenson,  K.  M.,  Jennings,  D.  A.,  Ellison, 
G.  B.,  Howard,  C.  J.,  Laser  magnetic  resonance  detection  of 
rotational  transitions  in  CH2,  Chem.  Phys.  Lett.  66,  No.  2,  244- 
247  (Oct.  1,  1979). 

Key  words:  CH2;  laser;  magnetic  resonance;  rotational  tran- 
sitions. 

Laser  magnetic  resonance  spectra  observed  at  163.0  ju,m  have 
been  identified  as  pure  rotational  transitions  in  the  ground  elec- 
tronic state  (^1)  of  the  methylene  radical.  The  identification 
was  based  on  the  observation  of  hyperfine  spin  triplets  and  by 
isotopic  substitutions  involving  deuterium  and  as  well  as 
other  chemical  and  spectroscopic  evidence.  A  low-pressure 
flame  produced  by  reacting  discharged  fluorine  with  methane 


was  found  to  be  an  excellent  new  spectroscopic  source  of 
ground-state  CH2  radicals. 

19721.  Smith,  E.  W.,  Giraud,  M.,  Pressure  broadening  of  the  O2 
microwave  spectrum,  J.  Chem.  Phys.  71,  No.  11,  4209-4217 
(Dec.  1,  1979). 

Key  words:  low  pressures;  noble  gas  broadening;  O2  micro- 
wave spectrum;  pressure  broadening;  self  broadening;  theo- 
retical and  experimental  comparisons. 

The  pressure  broadened  half-widths  of  the  60  GHz  micro- 
wave spectrum  in  O2  have  been  calculated  for  low  pressures 
where  the  lines  do  not  overlap.  Both  self-broadening  and  for- 
eign gas  broadening  by  noble  gases  have  been  calculated  using 
various  semiempirical  potential  surface.  Agreement  with  experi- 
mental results  is  quite  good.  Differences  with  various  other 
theoretical  calculations  are  discussed. 

19722.  Martinez,  R.  I.,  Huie,  R.  E.,  Herron,  J.  T.,  Braun,  W., 
Infrared-laser  photolysis/mass  spectrometry.  A  technique  for 
the  real-time  study  of  free-radical  kinetics,  and  its  application 
to  the  reaction  2CF2^C2F4,  J.  Chem.  Phys.  84,  No.  19,  2344- 
2347  (1980). 

Key  words:  CF2;  C2F4;  kinetics;  laser;  mass  spectrometry; 
photolysis. 

Infrared-laser  photolysis/mass  spectrometry  has  great  poten- 
tial as  a  powerful  general  method  for  the  production  of  selected 
free  radicals  and  for  the  study  of  their  reaction  kinetics  and 
mechanisms  in  real  time.  Radicals  are  produced  by  the  multi- 
photon,  infrared-laser  photolysis  of  suitable  substrate  molecules 
inside  a  reaction  cell  coupled  directly  to  a  mass  spectrometer. 
The  method  was  evaluated  with  reference  to  the  infrared-laser 
photolysis  of  CF2HCI  and  the  subsequent  recombination  reac- 
tion of  CF2:  CF2HCI  + /j/!v-^CF2 -f  HCl  and 
CF2  -f-  CF2— *C2F4.  Sampling  distortions  which  were  observed 
in  this  work  were  attributed  to  the  finite  rates  at  which  gas 
enters  and  exits  the  enclosed  ion-source  chamber.  Taking  this 
effect  into  account,  computer  modeling  calculations  lead  to  a 
value  for  k2  of  2.2  x  10'°  cm^  mol"'  s"'  (to  within  a  factor  of 
2),  in  good  agreement  with  literature  values. 

19723.  Davidson,  K.,  Additional  upper  limits  on  a  Lyman-a  halo 
around  PHL  957,  Astronom.  Sac.  Pac.  91,  No.  544,  817-823 
(Dec.  1979). 

Key  words:  La  radiation;  quasars. 

The  Kitt  Peak  video  camera  and  2.1-m  telescope  have  been 
used  to  look  for  a  possible  La  halo  around  the  quasar  PHL  957, 
especially  within  the  annular  region  2  arc  sec  <  r  <  10  arc  sec. 
No  halo  was  detected;  this  has  implications  regarding  some  of 
the  absorption-line  systems.  Either  there  is  a  severe  limit  to  the 
amount  of  absorbing  material  at  distances  between  25  and  100 
kpc  from  the  quasar  (which  would  be  evidence  against  some 
forms  of  the  "intrinsic"  hypothesis  for  the  origin  of  the  absorp- 
tion systems),  or  else  the  quasar's  ionizing  radiation  fluctuates 
drastically  on  time  scales  of  10^  to  10^  years.  Further  work  in 
the  same  manner,  applied  to  other  quasars,  can  be  very  sensitive 
and  useful. 

19724.  Myers,  D.  R.,  Roitman,  P.,  Mayo,  S.,  Horowitz,  D., 
Electronic  properties  of  ion-implanted  silicon  annealed  with  mi- 
crosecond dye-laser  pulses,  Proc.  Symp.  of  the  Materials  Re- 
search Society  on  Laser  and  Electron  Beam  Pulses,  Cambridge, 
MA.  Nov.  27-30,  1979,  pp.  285-290  (Academic  Press  Inc.,  New 
York,  NY,  1980). 

Key  words:  capacitance-voltage  profiling;  damage  effects; 
electrical  activation  of  implanted  impurities;  ion  implanta- 
tion; laser  annealing;  silicon. 

The  effects  of  laser  irradiation  in  annealing  ion-implanted 
silicon  are  examined  for  the  case  of  a  fiashlamp-excited,  tunable 
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dye  laser  operating  at  a  wavelength  near  600  nm  with  a  base- 
line-to-baseline pulse  duration  of  1  ju,s.  The  implanted  layers 
were  prepared  by  low  dose  (10'^  cm"^  boron  implantation 
either  into  initially  single  crystal  silicon  substrates  or  into  a 
silicon  substrate  amorphized  by  high  dose  (10'^  cm~^  silicon 
implantation.  The  range  of  annealing  conditions  needed  to  pro- 
duce dopant  activation  or  apparent  dopant  redistribution  to  the 
sample  surface  was  further  characterized  by  computer-automat- 
ed, 1-MHz  capacitance-voltage  profiling  and  correlated  to 
damage  effects  evidenced  by  surface  morphology  changes. 

19725.  Powell,  F.  J.,  Aspects  of  a  national  program  plan  for 
industrial/commercial  insulation  for  mechanical  systems  appli- 
cations, ASHRAEJ.  22,  No.  10,  58-59  (Oct.  1980). 

Key  words:  industrial/commercial  thermal  insulation;  insu- 
lation program  plan;  mechanical  insulation. 

The  need  for  and  nature  of  a  national  program  plan  for 
industrial/commercial  thermal  insulation  in  mechanical  systems 
such  as  piping,  ducts,  vessels,  tanks,  and  equipment  is  presented 
for  the  temperature  range  —300  °F  to  +  2800  °F.  Problems 
relating  to  new  system  designs,  as  well  as  retrofit  are  considered 
with  applications  limited  to  the  use  of  commercially  available 
materials.  The  justification  for  such  a  plan  is  given  and  the 
contents  of  such  a  plan  are  suggested. 

19726.  Lowney,  J.  R.,  Larrabee,  R.  D.,  The  use  of  Pick's  Law  in 
modeling  diffusion  processes,  IEEE  Trans.  Electron  Devices 
ED-27,  No.  9,  1795-1798  (Sept.  1980). 

Key  words:  Browian  motion;  diffusion;  Fick's  Law; 
Fokker-Planck  equation;  process  modeling;  semiconductors; 
silicon;  vacancies. 

Fick's  Law  treats  the  diffusion  coefficient  as  the  factor  of 
proportionality  between  the  flux  and  the  spatial  gradient  of  a 
diffusing  species.  A  recent  model  for  impurity  diffusion  in  semi- 
conductors computes  the  flux  in  a  different  way  by  taking  the 
spatial  gradient  of  the  product  of  the  diffusion  coefficient  and 
the  density  of  diffusing  species.  The  results  of  these  two  ap- 
proaches are  different  for  spatially  dependent  diffusion  coeffi- 
cients. The  nature  and  significance  of  this  difference  are  ex- 
plored in  terms  of  the  random  walk  and  thermodynamic  deriva- 
tions of  the  diffusion  equation.  It  is  concluded  that  Fick's  Law 
is  the  more  fundamental  and  straightforward  way  to  model 
diffusion  processes. 

19727.  Armstrong,  R.  W.,  Boettinger,  W.  J.,  Kuriyama,  M., 
Crystal  subgrain  misorientations  observed  by  x-ray  topography 
in  reflection,  /  Appl.  Cryst.  13,  ^\1AU  (1980). 

Key  words:  Bragg  diffraction;  double  crystal  diffraction; 
nickel  single  crystal;  process  of  crystal  growth;  subgrain 
misorientation;  surface  reflection;  x-ray  topography. 

Based  on  the  principles  of  conservation  of  momentum  and 
energy  for  x-ray  diffraction,  a  vector  description  is  obtained  for 
the  displacement  of  adjacent  subgrain  images  in  reflection  topo- 
graphs. The  analysis  includes,  in  addition  to  those  crystal  pa- 
rameters defining  the  misorientation  at  a  subgrain  boundary,  the 
combined  effects  of  (horizontal  and  vertical)  divergence  in  the 
incident  x-ray  beam  and  of  the  position  where  the  x-ray  images 
are  recorded.  The  vector  description  is  matched  with  a  stereo- 
graphic  projection  method  of  analysis  for  describing  the  sub- 
grain  misorientations.  These  total  considerations  are  applied  to 
the  characterization  of  subgrain  boundaries  grown  into  a  nickel 
single  crystal  solidified  along  [010],  including  specification  of 
the  dislocation  structure  within  the  boundaries. 

19728.  Freiman,  S.  W.,  Wiederhorn,  S.  M.,  Fracture  mechanics 
applied  to  structural  ceramics,  (Proc.  Conf  on  Fracture  and 
Fatigue  Mechanics,  Blacksburg,  VA,  June  1978),  Paper  in 
Fracture  Mechanics,  N.  Perrone,  H.  Liebowitz,  D.  Mulville, 


and  W.  Pilkey,  Eds.,  pp.  299-316  (The  University  Press  of 
Virginia,  Charlottesville,  VA,  1978). 

Key  words:  ceramic  strength;  crack  propagation;  erosion; 
fracture  mechanics;  thermal  fracture. 

Applications  of  fracture  mechanics  techniques  to  ceramic  ma- 
terials is  discussed.  These  techniques  are  compared  with  more 
standard  strength  techniques  and  their  relevance  to  failure  pre- 
diction is  analyzed. 

19729.  Greenberg,  J.,  The  solar  demonstration  program:  Techni- 
cal issues  and  constraints,  ASHRAE  J.  22,  No.  8,  30-3 1  (Aug. 
1980). 

Key  words:  building  code;  code  official;  demonstration  pro- 
gram; institutional  constraints;  solar  builder/developer; 
solar  energy. 

This  paper  is  based  on  a  report  prepared  jointly  for  the 
Department  of  Housing  and  Urban  Development  (HUD)  and 
the  Department  of  Energy  (DoE)  under  activities  carried  out  by 
the  National  Bureau  of  Standards  (NBS)  relative  to  the  Solar 
Heating  and  Cooling  Demonstration  Program.  Regulatory  infor- 
mation was  abstracted  from  HUD  contractor-developed  ques- 
tionnaires and  analyzed  to  determine  perceived  regulatory  con- 
straints which  might  inhibit,  impede,  or  otherwise  adversely 
affect  the  installation  and  use  of  solar  hot  water  and  space  and/ 
or  cooling  systems.  The  paper  documents  and  analyzes  building 
regulatory  information  gathered  by  HUD  Contractor  personnel 
during  the  course  of  the  Solar  Residential  Demonstration  Pro- 
gram— from  inception  of  the  program  (late  1975)  through  Sep- 
tember 30,  1978.  The  paper  concludes  that  existing  codes  do  not 
present  a  barrier  to  the  installation  and  acceptance  of  solar 
systems;  however,  code  officials  need  additional  training  and 
better  back-up  material  to  properly  evaluate  solar  systems. 

19730.  Lashmore,  D.  S.,  Immersion  coatings  on  aluminum,  Plat- 
ing Surf  Finish.  67,  Pt.  1,  37-42  (Jan.  1980). 

Key  words:  aluminum;  coatings;  electrodeposition;  epitaxy; 
tin  aluminum;  zinc. 

During  a  study  of  the  morphologies  of  zinc  and  tin  immersion 
deposits  on  aluminum  and  its  alloys,  zinc  was  found  to  form 
epitaxial  deposits  on  alloys,  as  was  previously  observed  on  pure 
aluminum.  Similarities  are  shown  to  exist  between  the  zincate 
and  stannate  processes;  in  particular,  studies  of  deposits  on 
single-crystal  spheres  show  that  the  same  crystallographic  orien- 
tations are  active  in  both  systems.  Comparisons  between  zinc 
deposits  produced  from  solutions  containing  ferric  chloride  and 
Rochelle  salts  and  deposits  from  the  same  solution  without  these 
additions  indicate  that  ferric  chloride  plays  a  fundamental  role 
in  the  deposition  process. 

19731.  Lawn,  B.  R.,  Hockey,  B.  J.,  Wiederhorn,  S.  M.,  Automi- 
cally  sharp  cracks  in  brittle  solids:  An  electron  microscopy 
study,  J.  Mater  Sci.  15,  1207-1223  (1980). 

Key  words:  aluminumoxide;  brittle  fracture;  dislocations; 
electron  microscopy;  erosion;  germanium;  hardness  meas- 
urements; plastic  deformation;  silicon;  silicon  carbide. 

The  issue  of  bond  rupture  versus  microplasticity  as  an  essen- 
tial mechanism  of  crack  propagation  in  brittle  solids  is  ad- 
dressed. A  detailed  survey  of  existing  theoretical  and  experimen- 
tal evidence  relating  to  this  issue  highlights  the  need  for  direct 
observations  of  events  within  the  crack-tip  "process  zone,"  at  a 
level  approaching  10  nm.  Transmission  electron  microscopy  is 
accordingly  used  to  study  arrested  cracks  about  sharp-contact 
(Vickers  indentation  and  particle  impact)  sites  in  Si,  Ge,  SiC 
and  AI2O3.  The  nature  of  the  deformation  which  accommodates 
the  irreversible  contact  impression  is  first  investigated,  in  the 
light  of  Marsh's  proposal  of  an  "equivalence"  between  indenta- 
tion and  crack-tip  zone  processes.  Interfacial  and  tip  regions  of 
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the  surrounding  cracks  are  then  examined  for  any  trace  of  a 
plasticity-controlled  fracture  process.  Dislocation-like  images 
are  indeed  evident  at  the  crack  planes,  but  these  are  shown  to 
be  totally  inconsistent  with  any  conventional  slip  mechanism. 
The  close  connection  between  the  dislocation  patterns  and 
moire  fringe  systems  along  the  cracks  points  to  "lattice  mis- 
match" contrast  in  association  with  a  partial  closure  and  healing 
operation  at  the  interface.  Analysis  of  all  other  details  in  the 
crack  patterns,  e.g.,  the  presence  of  a  crack-front  contrast  band 
indicative  of  a  residual  strain  field  and  the  disposition  of  interfa- 
cial  fracture  steps  relative  to  the  dislocation/  moire  system, 
reinforces  this  interpretation.  It  is  concluded  that  the  concept  of 
an  atomically  sharp  crack  provides  a  sound  basis  for  the  theory 
of  fracture  of  brittle  solids. 

19732.  Small,  J.  A.,  Heinrich,  K.  F.  J.,  Fiori,  C.  E.,  Myklebust, 
R.  L.,  Newbury,  D.  E.,  Dilmore,  M.  F.,  The  production  and 
characterization  of  glass  fibers  and  spheres  for  microanalysis, 

(Proc.  11th  Annual  Conf  SEM/1978,  Los  Angeles,  CA,  Apr. 
17-21,  1978),  Paper  in  Scanning  Electron  Microscopy  1,  445-453 
(SEM  Inc.,  AMF  O'Hare,  IL  60666,  1978). 

Key  words:  analytical  standards;  electron  probe  microana- 
lysis; fiber;  glass;  microsphere;  Monte  Carlo;  particulate; 
quantitative  analysis. 

Microscopic  fibers  and  spheres  have  been  fabricated  from 
bulk  glasses  of  known  composition.  The  fibers,  which  have 
diameters  from  6  to  100  ;xm,  are  drawn  directly  from  the  glass 
melt  by  means  of  a  rotating  drum.  The  microspheres,  which 
have  diameters  from  0.25  to  200  ;j,m,  are  manufactured  by 
heating  an  air  suspension  of  powdered  glass  in  an  electric  fur- 
nace. Electron  and  ion  probe  microanalysis  has  confirmed  that 
the  fibers  and  spheres  have  the  same  composition  as  the  parent 
glass. 

The  fibers  and  microspheres  are  also  being  used  to  study  the 
quantitative  electron  probe  analysis  of  single  particles.  This 
study  includes  the  effects  of  continuum  fluorescence  on  particle 
analysis  and  the  use  of  peak  to  background  ratios  to  estimate 
particle  mass.  In  addition  the  characteristic  x-ray  intensity  ratios 
between  the  microspheres  and  bulk  glass  are  being  measured  as 
a  function  of  microsphere  diameter.  These  experimental  ratios 
are  compared  to  theoretical  values  obtained  from  the  National 
Bureau  of  Standards'  Monte  Carlo  program.  The  experimental 
results  agree  with  the  theoretical  curves  within  the  uncertainties 
of  the  Monte  Carlo  routine  and  single-particle  analysis  tech- 
niques. 

19733.  Yagi,  K.,  Roth,  R.  S.,  Electron-microscopy  study  of  the 
crystal  structures  of  mixed  oxides  in  the  systems  Rb20-Ta205, 
Rb20-Nb205  and  K20-Ta205  with  composition  ratios  near  1:3. 
I.  Stacking  characteristics  of  MOe  layers.  Acta  Cryst.  A34,  765- 
773  (1978). 

Key  words:  crystal  structure;  electron  microscope;  lattice 
images;  mixed  oxides;  niobates  and  tantalates;  rubidium  and 
potassium  oxides. 

The  crystal  structures  of  phases,  previously  designated  as 
IIL,  9L  and  16L,  which  were  commonly  found  in  the  title 
systems  are  suggested  from  their  high-resolution  two-dimension- 
al electron-microscope  images.  Two  types  of  blocks  are  found 
which  are  composed  of  five  and  six  layers  of  pentavalent-metal 
oxide  octahedra  and  are  closely  related  to  the  pyrochlore  struc- 
ture. The  IIZ,  structure  is  of  rhombohedral  ABCABC  stacking 
of  the  former  type  of  block,  and  the  9L  structure  is  of  hexagon- 
al BoAo'BoAo'  stacking  of  the  latter  type  of  block.  The  16L 
structure  is  found  to  be  an  alternate  stacking  of  the  two  types  of 
blocks.  The  method  of  stacking  of  the  blocks  is  the  same  for  the 
three  structures  and  is  found  to  be  favorable  from  the  point  of 
view  of  local  charge  balance. 


19734.  Broadhurst,  M.  G.,  Davis,  G.  T.,  Piezo-  and  pyroelectric 
properties,  Chapter  5  in  Topics  in  Applied  Physics,  G.  M. 
Sessler,  33,  285-319  (Springer- Verlag,  Berlin,  Germany,  1979). 

Key  words:  crystal  relaxations;  electrets;  ferroelectricity; 
piezoelectric  polymers;  polarization;  poly(vinyl  chloride); 
poly(vinyl  fluoride);  poly(vinylidene  fluoride);  pyroelectric 
polymers;  space  charge. 

Some  polymers  can  be  made  both  piezo-  and  pyroelectric  by 
suitable  application  of  a  large  electric  field.  This  effect  is  true 
piezo-  and  pyroelectricity  rather  than  electrostriction,  conduc- 
tion, electromechanical  effects,  or  the  motion  of  conductors  in 
the  field  of  space  charges.  Two  distinct  types  of  polymers  can 
be  piezoelectric.  Amorphous  polymers  are  piezo-  and  pyroelec- 
tric by  virtue  of  a  nonequilibrium  but  kinetically  stable  net 
dipole  orientation  in  the  amorphous  phase  of  the  polymer.  The 
semicrystalline  polymers  are  piezoelectric  due  to  alignment  of 
polar,  ferroelectric  crystals  dispersed  in  the  amorphous  phase. 
In  both  types  of  polymers,  magnitudes  of  the  piezo-  and  pyroe- 
lectric effects  are  in  accord  with  the  expected  temperature  and 
pressure  dependence  of  the  dipole  model.  Polarization  changes 
primarily  because  of  dimensional  changes  of  the  sample.  Space 
charges  embedded  in  the  polymer  normally  will  not  produce 
large  piezoelectric  and  pyroelectric  currents.  Those  embedded 
near  the  crystal-liquid  interfaces  tend  to  reduce  the  piezo-  and 
pyroelectricity.  Improved  orientation  of  dipoles  and  reduction 
of  ionic  impurities  should  increase  py  and  dp  for  PVDF  by  a 
factor  of  two  above  typical  values  presently  reported.  The  sensi- 
tivity of  amorphous  and  semicrystalline  polymers  is  limited 
mainly  by  dipole  moment  per  unit  volume  and  breakdown 
strength. 

Some  of  the  models  presented  here  were  developed  along 
with  the  writing  and  were  used  as  a  framework  for  the  presen- 
tation in  order  to  make  the  chapter  more  coherent.  It  is  hoped 
that  these  ideas,  some  largely  untested,  will  provide  direction 
and  stimulation  for  further  work  in  this  field. 

19735.  Dodge,  W.  R.,  Hayward,  E.,  Leicht,  R.  G.,  Patrick,  B. 
H.,  Starr,  R.,  E2  strength  in  determined  by  elastic  photon 
scattering,  Phys.  Rev.  Lett.  44,  No.  16,  1040-1043  (Apr.  21, 
1980). 

Key  words:  dispersion  relation;  giant  quadrupole  resonance; 
photon  scattering;  ^HZ. 

The  elastic-photon-scattering  cross  section  for  ^HZ  has  been 
measured  at  90°  and  135°  in  the  energy  range  from  23.5  to  39 
MeV.  These  data  disagree  with  the  predicted  scattering,  derived 
from  the  measured  photonuclear  absorption  cross  section,  if 
only  E\  transitions  are  assumed.  To  explain  the  difference  in 
these  cross  sections,  a  large  component  of  electric  quadrupole 
absorption  between  24  and  40  MeV  is  inferred. 

19736.  Smith,  J.  H.,  Operating  experiences  with  Incoloy  800  in 
coal-conversion  process  plants,  Proc.  Int.  Conf.  Alloy  800, 
Petten,  Netherlands,  Mar.  14-16.  1978,  W.  Betteridge,  R.  Kre- 
feld,  H.  Krockel,  S.  J.  Lloyd,  M.  Van  de  voorde,  and  C. 
Vivante,  Eds.,  pp.  231-233  (North-Holland  Publ.  Co.,  Amster- 
dam, NY,  1978). 

Key  words:  alloy  800;  coal  conversion;  failure  analysis; 
Incoloy  800. 

Selected  examples  of  the  use  of  Incoloy  800  in  coal  conver- 
sion of  Incoloy  in  coal  conversion  plants  that  has  resulted  in 
degradation  of  the  material  and  failure  of  key  components  are 
described.  Most  failures  of  components  constructed  of  Incoloy 
800  are  extremely  complex  and  the  exact  cause  of  the  failure 
cannot  be  determined  without  extensive  diagnostic  failure  analy- 
ses. The  component  failures  that  have  been  observed  are  gener- 
ally the  result  of  some  combination  of  complex  chemical  envi- 
ronment, unexpected  operating  conditions,  and  incorrect  meth- 
ods used  to  fabricate  the  component. 
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Although  extensive  quantities  of  the  Incoloy  800  are  being 
used  in  advanced  coal  conversion  process  plants  in  the  U.S., 
relatively  few  failures  of  components  constructed  of  this  alloy, 
even  in  the  extreme  environments  existing  in  these  plants,  have 
been  reported.  In  nearly  all  cases,  components  constructed  of 
Incoloy  failed  because  of  improper  fabrication  causing  degrada- 
tion of  the  normal  properties  of  this  alloy  or  operational  mal- 
functions which  allowed  the  environment  to  deviate  widely 
from  the  expected  operating  conditions. 

19737.  Crawford,  M.  L.,  Workman,  J.  L.,  Spherical  dipole  for 
radiating  standard  fields,  (Proc.  Conf.  on  Precision  Electro- 
magnetic Measurements,  Braunschweig,  Federal  Republic  of 
Germany,  June  23-27,  1980),  IEEE  Cat.  No.  80CH1 497-7 IM. 
pp.  424-429  (Institute  of  Electrical  and  Electronics  Engineers, 
New  York,  NY,  1980). 

Key  words:  dipole  radiator  for  EMI  measurements;  electro- 
magnetic field  measurement;  spherical  dipole;  standard  field 
radiator;  30  MHz  to  180  MHz. 

This  paper  describes  a  10  cm  diameter,  self-contained,  spheri- 
cal dipole  that  radiates  a  constant,  standard  field  at  discrete 
frequencies  between  30  MHz  and  180  MHz.  Results  are  present- 
ed using  the  dipole  to  compare  radiated  emission  measurements 
performed  in  shielded  enclosures,  in  transverse  electromagnetic 
(TEM)  cells,  and  on  an  open-field  test  site. 

19738.  Geist,  J.,  Silicon  photodiode  front  region  collection  effi- 
ciency models,  J.  Appl.  Phys.  51,  No.  7,  3993-3995  (July  1980). 

Key  words:  collection  efficiency;  quantum  efficiency;  sili- 
con photodiode;  surface  recombination. 

The  minority-carrier  transport  equations  are  solved  numeri- 
cally for  a  realistic  model  of  the  front  region  of  a  UV -enhanced 
silicon  photodiode.  Surface  recombination  is  shown  to  be  the 
dominant  quantum  efficiency  reducing  mechanism.  Auger  re- 
combination is  shown  to  be  almost  negligible  for  the  type  of 
diode  under  investigation. 

19739.  Antoniewicz,  P.  R.,  Cavanagh,  R.  R.,  Yates,  J.  T.,  Jr., 
Temperature  effects  on  the  infrared  spectrum  of  chemisorbed 

CO,  J.  Chem.  Phys.  73,  No.  7,  3456-3459  (Oct.  1,  1980). 

Key  words:  carbon  monoxide;  chemisorption;  electrody- 
namics; infrared  spectra;  rhodium. 

The  temperature  dependence  of  the  infrared  spectrum  of  CO 
chemisorbed  on  Rh  supported  by  AI2O3  has  been  measured.  A 
shift  in  the  CO  stretching  mode  of  1.4  X  10"^  cm"^  K"'  to 
higher  wave  number  is  observed  on  cooling.  An  electrodynamic 
model  of  the  surface  interactions  is  presented.  The  model  ac- 
counts for  both  the  magnitude  and  direction  of  the  observed 
shift. 

19740.  Baer,  T.,  Kowalski,  F.  V.,  Hall,  J.  L.,  Frequency  stabili- 
zation of  a  0.633-jnm  He-Ne  longitudinal  Zeeman  laser,  Appl. 
Opt.  19,  No.  18,  3173-3177  (Sept.  15,  1980). 

Key  words:  stabilized  laser;  wavelength  standards;  Zeeman 
laser. 

A  new  method  of  stabilizing  the  output  frequency  of  a  He-Ne 
laser  in  a  longitudinal  magnetic  field  has  been  developed.  With 
simple  modifications  to  a  standard  He-Ne  laser  tube  we  obtain  a 
frequency  stability  of  <  1  MHz  (<  10"*)  for  an  averaging  time 
of  1  sec  and  a  long  term  (5  months)  frequency  reproducibility  of 
~  ±  1  MHz. 

19741.  Bariow,  M.  J.,  Blades,  J.  C,  Hummer,  D.  G.,  Optical 
observations  of  the  ultrahigh-excitation  Wolf-Rayet  star  Sandu- 
leak  3,Astrophys.  J.  241,  L27-31  (Oct.  1,  1980). 

Key  words:  O  vi  stars;  Sanduleak  3;  Wolf-Rayet  stars. 


We  have  identified  recombination  lines  of  O  vii,  O  viii,  and 
C  V  in  the  optical  spectrum  of  an  O  vi  Wolf-Rayet  star,  repre- 
senting the  first  non-x-ray  detection  of  these  ions  in  astronomi- 
cal spectra  and  implying  excitation  energies  in  excess  of  800  eV. 
Rapid  variations  on  a  time  scale  of  about  150  s  have  been 
observed  in  the  profile  of  one  of  the  O  vii  lines. 

19742.  Bender,  P.  L.,  Goad,  C.  C,  Probable  LAGEOS  contribu- 
tions to  a  worldwide  geodynamics  control  network,  Proc.  Symp. 
on  the  Use  of  Artificial  Satellites  for  Geodesy  and  Geodynamics 
and  Laser  Workshop,  Lagonissi,  Greece,  May  1978,  G.  Veis  and 
E.  Livieratos,  Eds.,  II,  145-161  (National  Technical  Universi- 
ty, Athens,  Greece,  1979). 

Key  words:  artificial  satellites;  distance  measurements;  geo- 
desy; geodynamics;  lasers;  station  positions. 

The  need  to  establish  a  worldwide  reference  system  for  use  in 
geodynamics  is  clear.  We  have  carried  out  simultations  on  the 
contributions  which  laser  range  measurements  to  LAGEOS  can 
make  in  establishing  such  a  system.  A  distribution  of  ten  fixed 
ranging  stations  was  assumed  for  most  of  our  calculations,  with 
the  stations  located  in  the  U.S.,  S.  America,  W.  Europe,  Austra- 
lia and  Japan.  A  single  7-day  arc  was  used  and  measurements 
were  assumed  to  be  made  only  every  10  min.,  in  order  to  avoid 
artificial  reductions  in  the  uncertainties  due  to  oversampling.  As 
is  well  known,  the  gravity  field  model  will  be  the  main  contrib- 
utor to  the  station  coordinate  uncertainties  initially.  However,  if 
some  of  the  harmonic  coefficients  are  adjusted  using  the 
LAGEOS  data,  the  gravity  field  model  effects  can  be  substan- 
tially reduced.  Simulations  in  which  we  solved  for  all  of  the 
tesseral  harmonic  coefficients  through  degree  5  plus  20  addition- 
al terms  have  shown  that  a  rms  station  coordinate  uncertainty  of 
4  to  5  cm  can  be  achieved  for  random  range  measurement 
errors  and  range  biases  of  between  0.7  and  2  cm.  The  scaled 
GEM- 10  standard  deviations  were  used  both  as  a  priori  uncer- 
tainties for  the  adjusted  coefficients  and  in  calculating  the  ef- 
fects of  the  remaining  unadjusted  coefficients.  When  further 
improvements  in  the  gravity  field  models  have  been  made,  it 
seems  likely  that  retrospective  analyses  of  the  LAGEOS  rang- 
ing data  obtained  in  the  next  couple  of  years  will  be  limited 
mainly  by  the  atmospheric  correction  uncertainty  and  the  range 
measurement  biases,  even,  if  the  bias  uncertainty  is  only  0.7  cm. 
Some  comments  also  are  made  on  possible  procedures  for  main- 
taining a  worldwide  geodynamics  reference  system. 

19743.  Brillet,  W.  L.,  Gallagher,  A.,  Inert-gas  collisional  broad- 
ening and  shifts  of  Kb  Rydberg  states,  Phys.  Rev.  A  33,  No.  3, 
1012-1017  (Sept.  1980). 

Key  words:  line  broadening;  rubidium. 

The  broadening  and  shift  of  several  Rb  3S-nS  and  3S-nD 
transitions  perturbed  by  inert  gases  have  been  measured  by 
Doppler-free  two-photon  absorption  and  fluorescence  detection. 
The  measured  shifts  are  in  reasonable  agreement  with  the  theo- 
retical predictions,  whereas  the  measured  broadening  rates  are 
found  to  be  much  larger. 

19744.  Capps,  W.,  Schaeffer,  H.  A.,  Cronin,  D.  J.,  The  effect  of 
striae  on  the  strength  of  glass,  J.  Am.  Ceram.  Sac.  63,  No.  9- 
10,  570-573  (Sept.-Oct.  1980). 

Key  words:  electron  microprobe;  glass;  interferometry;  ion- 
exchange;  refractive  index;  strength;  striae. 

Severe  striations  caused  by  compositional  inhomogeneity  had 
no  significant  effect  on  the  strength  of  either  annealed  glass 
disks  or  those  strengthened  by  an  ion-exchange  surface  com- 
pression technique.  Electron  microprobe  and  interferometric 
measurements  revealed  that  the  striae  were  caused  by  variations 
in  the  Si02/Al203  ratio  rather  than  by  variations  in  alkali  con- 
centration and  therefore  did  not  adversely  influence  the  ion- 
exchange  process. 
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19745.  Cezairliyan,  A.,  Miiller,  A.  P.,  A  transient  (subsecond) 
technique  for  measuring  heat  of  fusion  of  metals.  Int.  J.  Ther- 
mophys.  1,  No.  2,  195-215  (1980). 

Key  words:  dynamic  techniques;  heat  of  fusion;  high  tem- 
peratures; melting;  niobium. 

A  transient  technique  is  described  for  measuring  the  heats  of 
fusion  of  metals  with  melting  temperatures  above  1500  K.  The 
specimen  configuration  consists  of  a  strip  of  the  metal  under 
study  "sandwiched"  between  two  strips  of  another  metal  with  a 
higher  melting  temperature.  The  basic  method  consists  of  rapid- 
ly heating  the  composite  specimen  by  passing  a  subsecond- 
duration  electrical  current  pulse  through  it  and  simultaneously 
measuring  the  radiance  temperature  of  the  containment  metal 
surface,  as  well  as  the  current  through  and  voltage  drop  across 
the  specimen.  The  melting  of  the  metal  under  study  is  manifest- 
ed by  a  plateau  in  the  temperature  versus  time  function  for  the 
containing  metal  surface.  The  time  integral  of  the  power  ab- 
sorbed by  the  specimen  during  melting  yields  the  heat  of  fusion. 
Measurements  on  several  tantalum-niobium-tantalum  specimens 
yield  a  value  of  31.5  kJ-mol"'  for  the  heat  of  fusion  of  niobium, 
with  an  estimated  maximum  inaccuracy  of  ±  5%. 

19746.  Coleman,  B.  D.,  Zapas,  L.  J.,  Theory  of  the  instability 
and  failure  of  viscoelastic  materials  in  tension,  J.  Polymer  Sci: 
Polymer  Phys.  Ed.  17,  2215-2224  (1979). 

Key  words:  instability;  necking;  nonlinear;  simple  materials; 
tensile  test;  viscoelastic  bars. 

In  a  tensile  test  of  a  bar  or  fiber  formed  from  a  transversely 
isotropic  viscoelastic  material,  the  initial  motion  in  regions  away 
from  the  clamps  is  a  homogeneous  uniaxial  extension.  If  the 
applied  tensile  load  is  "tame"  in  the  sense  that  it  is  given  by  a 
piecewise  smooth  function  of  time,  then  during  the  early  stages 
of  loading,  the  homogeneous  extension  of  the  specimen  is  also 
tame.  It  is,  however,  often  the  case  that  at  a  time  tc,  previous  to 
the  instant  of  fracture,  the  motion  departs  from  a  tame  homoge- 
neous extension.  The  critical  time  U  is  the  "failure  time"  of  the 
specimen,  i.e.,  the  time  at  which  the  motion  first  changes  char- 
acter; tc  precedes,  often  by  a  constant  factor,  the  time  at  which 
neck-down  is  easily  visible.  The  problem  of  calculating  tc  for  a 
given  loading  program  is  here  treated  within  the  framework  of 
the  general  theory  of  nonlinear  simple  materials  with  fading 
memory.  For  such  materials  the  instantaneous  tensile  modulus, 
i.e.,  the  derivative  of  the  immediate  change  in  tensile  stress  with 
respect  to  a  sudden  change  in  tensile  strain,  depends  upon  the 
previous  history  of  the  strain.  Reasons  are  presented  here  for 
identifying  tc  with  the  earliest  time  to  at  which  the  instantaneous 
tensile  modulus  becomes  zero.  It  is  shown  that  at  a  time  at 
which  the  instantaneous  modulus  vanishes  one  cannot  arbitrarily 
assign  the  rate  of  change  of  tensile  stress  and  have  the  motion 
ramain  in  the  class  of  tame  homogeneous  extensions. 

19747.  Collins,  L.  A.,  Robb,  W.  D.,  Norcross,  D.  W.,  Low- 
energy  collisions  of  electrons  with  highly  polar  molecules:  Orth- 
ogonalization  and  model  exchange  potentials,  Phys.  Rev.  A  20, 
No.  5,  1838-1840  (Nov.  1979). 

Key  words:  collisions;  electron-molecule;  exchange  poten- 
tials; model  potential. 

The  importance  of  imposing  orthogonality  constraints  on  the 
continuum  wave  functions  calculated  from  model  exchange  po- 
tentials for  electron  collisions  with  the  highly  polar  systems  LiH 
and  LiF  is  demonstrated.  The  2  and  11  resonance  features  in  e- 
LiF  collisions,  found  in  earlier  model-exchange  calculations,  dis- 
appear upon  imposing  orthogonality;  no  evidence  for  these  fea- 
tures is  observed  in  the  exact  static-exchange  calculations. 

19748.  Coriell,  S.  R.,  Sekerka,  R.  F.,  Interface  stability  during 
rapid  solidification,  Proc.  Second  Int.  Conf.  on  Rapid  Solidifica- 
tion Processing:  Principles  and  Technologies,  Reston,  VA,  Mar. 


23-26,  1980.  pp.  35-49  (Claitor's  Publ.  Div.,  Baton  Rouge, 
LA,  Nov.  1980). 

Key  words:  alloy;  constitutional  supercooling;  local  equilib- 
rium; perturbation;  solidification;  solid-liquid  interface;  sta- 
bility. 

The  phenomenon  of  solid-liquid  interface  stability  during  di- 
rectional solidification  of  a  binary  alloy  is  reexamined  with 
special  emphasis  on  very  rapid  solidification  rates.  For  ordinary 
solidification  rates,  the  predictions  of  the  perturbation  theory  of 
morphological  stability  lead  to  results  that  are  similar  to  those 
implied  by  constitutional  supercooling;  however,  at  very  rapid 
solidification  rates,  the  perturbation  theory  predicts  a  vast  in- 
crease in  stabilization  in  comparison  to  constitutional  supercool- 
ing. There  appear  to  be  two  dominant  effects.  The  first  effect 
can  occur  even  if  there  is  local  equilibrium  at  the  solid-liquid 
interface;  it  is  known  as  absolute  stability  and  arises  because 
only  short  wavelength  perturbations  are  important  at  high  ve- 
locities and  these  are  stabilized  by  surface  energy.  Numerical 
calculations  for  aluminum  with  various  concentrations  of  copper 
and  a  liquid  temperature  gradient  of  2(10'')  K/m  show  that 
absolute  stability  is  important  for  solidification  velocities  above 
about  0.01  m/s;  in  fact,  for  copper  concentrations  less  than  6  X 
10"'  wt.  %,  the  interface  is  stable  at  any  solidification  rate.  The 
second  effect  is  caused  by  departure  from  local  equilibrium  at 
the  solid-liquid  interface.  Although  the  exact  forms  of  such 
departures,  let  alone  their  magnitude,  is  not  well  known,  the 
perturbation  theory  can  be  modified  to  include  their  salient 
features.  Most  departures  from  local  equilibrium  lead  to  in- 
creased stability.  For  example,  all  constitutional  effects  will 
vanish  as  the  distribution  coefficient  approaches  unity.  Finally, 
other  factors  are  examined  with  an  aim  toward  the  identification 
of  a  realm  where  experimental  test  of  the  theory  would  be 
meaningful. 

19749.  Dyer,  C.  S.,  Trombka,  J.  I.,  Seltzer,  S.  M.,  Evans,  L.  G., 
Calculation  of  radioactivity  induced  in  gamma-ray  spectrom- 
eters during  spaceflight,  NucL  Instrum.  Methods  173,  585-601 
(1980). 

Key  words:  calculations;  gamma-ray  spectrometers;  germa- 
nium; induced  radioactivity;  sodium-iodide;  spaceflight. 

Radioactivity  induced  in  detector  materials  by  cosmic  rays, 
trapped  protons  and  secondary  neutrons  is  a  major  source  of 
background  in  gamma-ray  astronomy  and  remote  sensing  spec- 
troscopy of  the  moon  and  the  planets.  A  calculation  scheme  for 
assessing  this  component  has  been  developed  based  on  semi- 
empirical  cross-sections  and  stochastic  calculations  of  energy- 
loss  spectra  of  radioactive  nuclides.  In  addition,  predictive 
methods  are  available  based  on  experimental  data  obtained  from 
monoenergetic  proton  beam  irradiations  of  scintillators  at  ener- 
gies of  155,  600,  800  MeV  and  6  GeV.  Application  of  these 
methods  to  in-flight  results  from  scintillator  detectors  carried  on 
lightweight  OSO  spacecraft,  for  which  trapped  protons  of  20- 
200  MeV  dominate,  shows  that  the  induced  radioactivity  at 
lower  photon  energies  can  be  well  explained  by  spallation  inter- 
actions of  primary  protons  in  the  central  crystal  detector  ele- 
ments. The  contributions  to  the  induced  activity  due  to  collima- 
tors, materials  surrounding  the  detector,  and  the  spacecraft 
become  increasingly  important  at  higher  proton  energies.  For 
such  detectors  carried  on  the  Apollo  missions,  the  more  ener- 
getic (>  300  MeV)  cosmic-ray  flux  dominates.  The  library  of 
isotopes  presently  used  can  predict  only  about  half  the  induced 
radioactivity,  and  corrections  for  missing  radionuclides  must  be 
based  on  the  experimental  irradiation  results.  Results  from  crys- 
tals returned  to  Earth  from  Apollo  17  and  Apollo-Soyuz  show 
that,  for  heavy  spacecraft,  secondary  neutrons  can  significantly 
enhance  the  background.  Preliminary  estimates  have  been  made 
of  the  important  gamma-ray  line  features  to  be  expected  from 
cosmic-ray  and  trapped  proton  induced  spallation  products  in 
germanium  detectors. 
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19750.  Faller,  J.  E.,  Rinker,  R.  L.,  Zumberge,  M.  A.,  Absolute 
gravity  as  a  reconnaissance  tool  for  vertical  height  changes  and 
for  studying  density  changes,  Proc.  Second  Int.  Symp.  on  Prob- 
lems Related  to  the  Redefinition  of  North  American  Vertical 
Geodetic  Networks.  Ottawa,  Canada,  May  26-30,  1980,  pp.  919- 
931  (Canadian  Institute  of  Surveying,  Ottawa,  Canada,  1980). 

Key  words:  absolute  gravimeter;  geophysics;  gravity;  tec- 
tonic processes. 

A  major  effort  is  under  way  to  develop  a  highly  portable 
absolute  gravimeter  having  an  accuracy  of  3  p,gal  or  better,  an 
accuracy  which  translates  into  a  height  sensitivity  of  about  1 
cm.  Significant  progress  toward  this  end  has  been  made.  The 
instrument  uses  the  method  of  free  fall  and  consists  basically  of 
four  parts:  a  drag  free  dropping  chamber,  a  long  period  isolation 
device,  a  stabilized  laser,  and  the  necessary  timing  electronics. 
The  size  and  weight  of  these  units  is  such  that  the  apparatus  can 
be  easily  handled  and  assembled  by  a  single  person.  The  expect- 
ed measurement  time  required  at  any  given  site  is  about  one 
hour.  Since  the  instrument's  gravity  measurements  are  based  on 
secondary  length  and  time  standards  it  is  inherently  drift  free 
and  we  believe  field  use  of  it  will  significantly  advance  the 
study  of  tectonic  processes  including  vertical  height  changes. 

19751.  Fine,  J.,  Hardy,  S.  C,  Andreadis,  T.  D.,  The  generation 
of  clean  liquid  gallium  surfaces  by  ion  bombardment,  (Proc. 
SPIG-80,  Dubrovnik,  Yugoslavia,  Aug.  25-29,  1980),  Paper  in 
The  Physics  of  Ionized  Gases,  B.  Cobic,  Ed.,  pp.  294-297  (Boris 
Kidric  Institute  of  Nuclear  Sciences,  Beograd,  Yugoslavia, 
1980). 

Key  words:  ion  bombardment;  liquid  surfaces;  surface  mass 
transport. 

Ion  beam  bombardment  has  been  used  to  prepare  clean  sur- 
faces on  bulk  liquid  gallium  in  vacuum.  Observations  are  report- 
ed of  a  new  type  of  phenomenon  produced  by  ion  bombard- 
ment: the  rapid  flow  of  impurity  aggregates  on  a  liquid  metal 
surface. 

19752.  Flynn,  J.  H.,  Degradation  kinetics  applied  to  lifetime 
predictions  of  polymers,  Polym.  Eng.  Sci.  20,  No.  10,  675-677 
(July  1980). 

Key  words:  accelerated  aging;  complex  reactions;  decom- 
position; degradation;  durability;  heating  rates;  initial  rates; 
kinetics;  lifetime  prediction;  polystyrene;  polyurethane;  pyr- 
olysis;  stability;  thermal  analysis;  thermogravimetry. 

The  prediction  of  the  lifetime  of  a  polymer  by  extrapolation 
from  weight-loss  data  requires  a  thorough  analysis  of  degrada- 
tion kinetics  over  a  wide  temperature  range.  Techniques  are 
described  in  which  entire  kinetic  spectra  are  compared  among 
experiments  performed  at  heating  rates  from  6  deg/min  to  9 
deg/day.  These  comparisons  permit  diagnosing  shifts  in  reaction 
mechanism,  uncoupling  of  competing  processes  and  more  reli- 
ably predicting  the  rate-limiting  process  at  service  conditions. 
These  techniques  and  a  method  for  obtaining  initial  kinetic  pa- 
rameters are  illustrated  for  several  polymers. 

19753.  Galloway,  K.  F.,  Radiation  damage  estimates  and  control 
in  ion-beam  lithography,  /  Electrochem.  Soc.  127,  No.  8,  ,1862- 
1864  (Aug.  1980). 

Key  words:  device  processing;  electron  devices;  integrated 
circuit  fabrication;  ion-beam  lithography;  lithography;  oxide 
layers;  radiation  absorbed  dose;  radiation  damage. 

Estimates  of  the  radiation  dose  absorbed  in  critical  device 
dielectric  layers  during  the  application  of  ion-beam  lithography 
are  given.  For  typical  device  and  beam  parameters,  the  radi- 
ation absorbed  dose  can  be  200  Mrad  (Si02).  Proper  adjustment 
of  the  ion-beam  parameters  can  significantly  reduce  or  eliminate 
this  radiation  damage. 


19754.  Glass,  R.  A.,  Kaetzel,  L.  J.,  Smith,  G.  R.,  A  computer 
data  base  system  for  indexing  research  papers,  Behav.  Res. 
Methods  Instrum.  Lett.  12,  No.  5,  547-548  (1980). 

Key  words:  data  base;  information  retrieval;  interactive 
processing. 

The  KGS  data  base  system  allows  the  indexing  and  retrieval 
of  scientific  research  papers  through  the  use  of  a  minicomputer 
system  in  an  interactive  mode.  Criteria  are  entered  through  the 
user's  computer  terminal  which  produces  subsets  of  the  data 
base  in  a  report  format  as  well  as  statistical  summaries  of  data 
base  elements. 

19755.  Girvin,  S.  M.,  Jonson,  M.,  Dynamical  electron-phonon 
interaction  and  conductivity  in  strongly  disordered  metal  alloys, 

Phys.  Rev.  B  22,  No.  8,  3583-3597  (Oct.  15,  1980). 

Key  words:  conductivity;  disordered  alloy;  localization; 
phonon;  strong  scattering;  transport  anomalies. 

A  theory  of  transport  in  random  metal  alloys  is  presented 
which  focuses  on  certain  model-independent  features  of  the 
electron-phonon  dynamics  which  have  been  previously  neglect- 
ed. It  is  found  that  in  the  low-resistivity  limit  the  adiabatic- 
phonon  approximation  is  valid  and  the  disorder  associated  with 
phonons  increases  the  resistivity.  In  the  high-resistivity  limit 
where  the  weak-scattering  approximation  breaks  down  due  to 
incipient  Anderson  localization,  the  adiabatic-phonon  assump- 
tion also  fails,  and  phonons  actually  assist  the  mobility,  produc- 
ing an  anomalous  negative  temperature  coefficient  of  resistivity. 
Model  analytical  and  numerical  calculations  suggest  that  this 
mechanism  could  be  the  source  of  the  Mooij  correlation  be- 
tween the  resistivity  and  its  temperature  coefficient.  The  con- 
nection between  these  results  and  recent  scaling  theories  of 
localization  is  discussed. 

19756.  Guillot,  B.,  Bratos,  S.,  Birnbaum,  G.,  Theoretical  study  of 
spectra  of  depolarized  light  scattered  from  dense  rare-gas  fluids, 

Phys.  Rev.  A  22,  No.  5,  2230-2237  (Nov.  1980). 

Key  words:  depolarized  light  scattering;  lattice-gas;  Lorent- 
zian  shape;  oscillatory;  parameters;  polarizability;  rare-gas; 
Zwanzig-Mori  theory. 

A  theory  is  presented  to  study  the  depolarized  light  scattered 
by  dense  rare-gas  fluids.  This  theory  is  based  on  the  Zwanzig- 
Mori  theory  of  Brownian  motion;  the  transport  matrix  is  esti- 
mated by  a  lattice-gas  model.  Two  modes  are  theoretically 
predicted,  a  dissipative  mode  due  to  the  translational  diffusion 
of  rare-gas  atoms  and  an  oscillatory  mode  associated  with  their 
oscillations  around  a  given  site  in  the  fluid.  The  resulting  profile 
has  a  Lorentzian  shape  at  low  frequencies  and  non-Lorentzian 
wings  at  high  frequencies.  The  electron-overlap  effect  modifies 
the  integrated  intensity  of  the  scattered  light  but  has  only  a 
minpr  influence  on  its  spectral  density. 

19757.  Hardman,  K.,  James,  W.  J.,  Yelon,  W.  B.,  Preferential 
ordering  of  Mn  and  Fe  atoms  in  Y6(Fe]-iMar)23,  /  Phys. 
Chem.  Solids  41,  1105-1109  (1980). 

Key  words:  atomic  ordering;  iron-manganese  compounds; 
nearest  neighbor  distances;  neutron  scattering;  profile  re- 
finement; rare-earth  compounds. 

Neutron  diffraction  studies  of  the  nomagnetic  compositional 
range  of  the  Y6(Fei-rMnj-)23  system  reveal  the  presence  of  pref- 
erential ordering  of  Fe  and  Mn  atoms  on  the  four  transition 
metal  crystallographic  sites.  Throughout  the  entire  composi- 
tional range  of  the  ternary  system,  Mn  atoms  prefer  to  occupy 
they2  site  and  Fe  atoms  the  f  site.  Refinements  of  the  data  were 
carried  out  using  the  Rietveld  profile  method. 

19758.  Holys,  A.,  Fuhr,  J.  R.,  Absolute  transition  probabilities  of 
neutral  titanium  lines,  Astron.  Astrophys.  90,  14-17  (1980). 


266 


Key  words:  atomic  transition  probabilities;  titanium;  wall- 
stabilized  arc. 

Transition  probabilities  for  21  lines  of  Til  have  been  measured 
in  emission  with  a  wall-stabilized  arc.  These  lines  cover  a  wave- 
length range  of  3600-6300  A  and  originate  from  either  the  y^G° 
or  the  y^G°  upper  level.  Weak  as  well  as  strong  lines  were 
measured,  and  the  resulting  relative  /1-values  were  converted  to 
the  absolute  scale  of  Bell  et  al.  (1975).  The  uncertainties  of  the 
absolute  transition  probabilities  are  estimated  to  be  within  20- 
30%.  Comparisons  of  this  work  with  other  recent  experiments 
show  excellent  agreement. 

19759.  Huie,  R.  E.,  Herron,  J.  T.,  Braun,  W.,  Tsang,  W.,  Chlo- 
rine isotope  enrichment  in  CO2  TEA  laser  photolysis  of  CF2CI2, 
Chem.  Phys.  Lett.  56,  No.  1,  193-196  (May  15,  1978). 

Key  words:  chlorine  isotopes;  isotope  separation;  laser 
chemistry. 

A  number  of  lines  from  a  CO2  TEA  laser  were  used  to 
photolyze  CF2CI2.  Enrichment  of  the  ^KDl  and  ^'Cl  isotopes  in 
the  molecular  chlorine  formed  during  the  photolysis  was  ob- 
served using  a  mass  spectrometer.  Maximum  enrichment  was 
about  1.8.  The  dependence  of  enrichment  on  wavelength,  reac- 
tant  concentration,  inert  gas  pressure,  and  the  presence  of  SiF4 
is  reported.  Of  particular  interest  is  the  persistence  of  significant 
enrichment  at  pressures  up  to  several  hundred  torr  (slO^  Pa). 
Aside  from  the  practical  significance  of  this  enrichment  at  high 
pressures,  it  suggests  that  there  are  important  contributions  from 
isotopically  specific  interactions  after  the  laser  pulse. 

19760.  Jacox,  M.  E.,  Matrix  isolation  study  of  the  reaction  of 
fluorine  atoms  with  the  trifluoromethyl  halides.  Infrared  spec- 
troscopic evidence  for  the  CF3XF  free  radicals,  Chem.  Phys.  5, 
69-76  (1980). 

Key  words:  CFaBr;  CF4Br;  CF3CI;  CF4CI;  CF3I;  CF4I;  F- 
atom  reactions;  infrared  spectrum;  matrix  isolation;  photo- 
decomposition. 

When  F  atoms  produced  by  a  microwave  discharge  through 
NF3  in  argon  carrier  gas  were  codeposited  with  CF3CI,  CFsBr, 
or  CF3I  in  an  argon  matrix  at  14  K,  prominent  infrared  absorp- 
tions, assigned  to  the  CF3XF  reaction  intermediate,  resulted. 
The  splitting  of  the  degenerate  CF3  stretching  fundamental  ab- 
sorption requires  that  the  C  — X  — F  chain  be  nonlinear,  consist- 
ent with  the  results  of  recent  ab  initio  calculations  of  the  struc- 
ture of  the  closely  related  species  CIF2.  Lower  frequency  ab- 
sorptions may  be  assigned  to  the  X  — F  stretching  vibrations  and 
to  CF3  deformation  modes.  On  exposure  of  the  deposit  to  the 
radiation  of  a  medium-pressure  mercury  arc,  the  CF3XF  absorp- 
tions disappeared,  and  very  strong  absorptions  of  CF4  appeared. 
The  photodissociation  threshold  varies  from  a  wavelength 
longer  than  490  nm,  for  CF3IF,  to  a  wavelength  shorter  than 
300  nm,  for  CF3CIF.  The  possible  reaction  of  CF3  with  XF 
trapped  in  an  adjacent  site  prevents  a  definitive  determination  of 
the  photodissociation  mechanism.  It  is  suggested  that  CF3CIF 
may  be  relatively  stable. 

19761.  Jones,  M.  C,  Cool-down  of  superconducting  power  trans- 
mission lines  with  single  phase  helium,  Cryogenics  20,  No.  3, 
139-145  (Mar.  1980). 

Key  words:  conservation  equations;  cool-down;  numerical 
solutions;  superconducting  transmission  lines. 

Numerical  solutions  of  the  one-dimensional  conservation 
equations  of  fluid  fiow  are  given  for  the  problem  of  the  cool- 
down  of  superconducting  power  transmission  cables.  By  includ- 
ing the  continuity  and  momentum  conservation  equations,  both 
time  dependent  and  spatially  dependent  mass  flow  may  be  treat- 
ed. The  equations  are  applied  to  specific  designs  in  which  one 
stream  of  helium  fills  the  bore  of  a  cable  while  a  second  fills  the 
space  between  the  outside  of  the  cable  and  an  enclosing  pipe. 


Both  co-current  flow  and  counter  flow  are  treated  with  a  vari- 
ety of  boundary  conditions.  Temperature  profiles  as  a  function 
of  time,  and  total  cool-down  times  are  given. 

19762.  Kasen,  M.  B.,  Mikesell,  R.  P.,  Interim  report  on  the 
significance  of  blunt  flaws  in  pipeline  girth  welds,  Proc.  Int. 
Conf.  on  Pipeline  and  Energy  Plant  Piping,  Calgary,  Alberta, 
Canada,  Nov.  10-13,  1980,  8  pages  (1980). 

Key  words;  arc  strikes;  blunt  flaws;  fracture  mechanics; 
hydrogen-assisted  cracking;  low-cycle  fatique;  porosity; 
preparing  flawed  weldments;  slag;  three-dimensional  flaws. 

Experiments  are  being  performed  to  determine  if  slag,  poros- 
ity or  arc  strikes  are  significant  contributors  to  brittle  fracture  of 
pipeline  girth  welds.  API  1 104-qualified  manual  and  automatic 
welds  and  deliberately  flawed  welds  were  produced  in  101.6  cm 
(40-inch)  diameter  API  5LX65  pipe.  Procedures  were  devel- 
oped to  test  large  transverse-weld  specimens  under  low-cycle, 
fully  reversed,  strain-controlled  fatigue  at  —2  °C  and  at  strain 
levels  up  to  twice  net  section  yield  while  maintaining  pipe 
curvature.  Flaw  significance  is  being  assessed  by  determining 
the  number  of  cycles  to  crack  initiation  as  defined  by  a  10% 
drop  in  the  load  required  to  maintain  the  desired  strain  range. 
Initial  test  results  are  presented  and  discussed. 

19763.  Kline,  F.  J.,  Hayward,  E.,  Electrodisintegration  of 
Phys.  Rev.  C  17,  No.  5,  1531-1534  (May  1978). 

Key  words:  absolute  measurement;  activation;  electric 
dipole;  electroexcitation;  giant  resonance;  ^K.. 

The  cross  section  for  the  production  of  the  "C  activity  by 
bombarding  with  30  MeV  electrons  has  been  measured 
absolutely.  The  result,  11.9  +  0.2  fib,  has  a  smaller  absolute 
error  than  any  previous  measurement.  This  value  corresponds  to 
a  {y,n)  cross  section  integrated  to  30  MeV  of  41.0  ±0.6  MeV 
mb,  based  on  a  distorted-wave  Born-approximation  electric 
dipole  virtual  photon  spectrum. 

19764.  Larrabee,  R.  D.,  Blackburn,  D.  L.,  Theory  and  applica- 
tion of  a  nondestructive  photovoltaic  technique  for  the  measure- 
ment of  resistivity  variations  in  circular  semiconductor  slices. 

Solid  State  Electron.  23,  No.  10,  1059-1068  (1980). 

Key  words:  photoconductivity  variations;  photovoltaic 
technique;  resistivity  gradients;  resistivity  variations;  wafer 
scanning. 

A  nondestructive  photovoltaic  technique  for  measuring  resis- 
tivity variations  in  high-resistivity  semiconductor  slices  is  de- 
scribed. The  underlying  theory  of  this  measurement  is  reviewed, 
and  the  necessary  expressions  for  its  implementation  are  derived 
for  a  case  of  a  small  light  spot  scanned  over  a  diameter  of  a 
large  circular  slice.  The  reduction  of  these  theoretical  results  to 
practice  is  discussed  and  their  validity  demonstrated  by  compar- 
ing the  results  obtained  with  the  photovoltaic  technique  to  resis- 
tivity profiles  of  the  same  slice  diameter  measured  by  four-probe 
techniques. 

19765.  Linsky,  J.  L.,  Stellar  chromospheres,  Proc.  Stellar  Turbu- 
lence, lAU  Colloq.  51,  University  of  Western  Ontario,  London, 
Canada.  Aug.  27-30,  1979,  D.  F.  Gray  and  J.  L.  Linsky,  Eds., 
pp.  248-277  (Springer- Verlag,  New  York,  NY,  1980). 

Key  words:  late-type  stars;  stellar  chromospheres;  ultravio- 
let spectra 

This  is  an  in-depth  review  of  the  rapidly  emerging  field  of 
chromospheres  in  cool  stars.  Specific  topics  covered  include 
trends  emerging  from  semiempirical  models  of  single  stars,  theo- 
retical models,  the  Wilson-Bappu  relation  and  systematic  flow 
patterns  in  stellar  chromospheres.  The  review  contains  extensive 
references. 
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19766.  Livio,  M.,  Regev,  O.,  Shaviv,  G.,  Kelvin-Helmholtz  insta- 
bility in  clusters  of  galaxies,  Astrophys.  J.  Lett.  240,  No.  2, 
L83-L86  (Sept.  1,  1980). 

Key  words:  clusters,  instability;  Kelvin-Helmholtz;  galaxies. 

The  motion  of  galaxies  through  the  hot  intracluster  gas  is 
examined.  It  is  found  that  a  Kelvin-Helmholtz  instability  devel- 
ops at  the  interface  between  the  moving  galaxy  and  the  gas.  Its 
effect  is  gas  stripping  from  the  moving  galaxy:  the  rate  of 
stripping  is  estimated.  The  role  of  viscosity  in  this  process  is 
discussed. 

19767.  Malewski,  R.,  Anderson,  W.  E.,  Moore,  W.  J.  M.,  Inter- 
laboratory  comparison  of  EHV  shunt  reactor  loss  meas- 
urements, IEEE  Trans.  Power  Appar.  Syst.  PAS-99,  No.  4, 
1634-1641  (July/Aug.  1980). 

Key  words:  bridges;  calibration;  current  comparator;  dissi- 
pation factor;  electrical  measurements;  energy  loss;  shunt 
reactors. 

A  comparison  of  loss  measurements  on  a  0.002  power  factor, 
110  MVA,  735  kV  shunt  reactor  at  the  Hydro-Quebec  Institute 
of  Research  using  four  different  bridges  from  three  independent 
laboratories,  is  described.  The  special  features  of  the  bridges, 
which  were  all  basically  of  the  three-winding  transformer  (cur- 
rent comparator)  type,  are  discussed  and  their  estimated  uncer- 
tainties are  given.  In  the  region  where  all  bridges  were  judged 
to  be  operable,  the  measured  values  lie  within  ±  3%  of  the 
mean.  For  the  two  bridges  which  were  specifically  adapted  for 
shunt  reactor  loss  measurements,  the  measured  values  are  within 
±  1%  of  the  mean.  The  test  conditions,  results,  and  some  of  the 
problems  encountered  are  discussed  and  recommendations  for 
future  comparisons  are  made. 

19768.  McNesby,  J.  R.,  Effects  of  photochemical  oxidants  on 
materials.  Chapter  13  in  Ozone  and  Other  Photochemical  Oxi- 
dants, pp.  643-671  (National  Academy  of  Sciences,  Washing- 
ton, DC,  1977). 

Key  words:  economic;  elastomers;  materials;  ozone;  paint; 
photochemical  oxidants;  reaction  mechanisms;  textile  dyes. 

In  the  contest  of  this  review,  the  term  "photochemical  oxi- 
dants" is  considered  to  be  synonymous  with  "ozone."  In  test 
chambers  that  have  external  ozone  generators  and  that  operate 
at  or  near  atmospheric  pressure,  ozone  is  the  only  likely  oxidiz- 
ing species.  In  ambient  air,  however,  ground-state  atomic 
oxygen,  hydroxyl  radicals,  and  especially  hydroperoxy  radicals 
can  compete  with  ozone  in  attacking  materials,  such  as  rubber, 
that  contain  olefinic  bonds.  The  most  economically  important 
materials  with  respect  to  ozone  damage  are  paint,  elastomers 
(rubber),  and  textile  fiber-dye  systems.  Damage  to  polyethylene 
by  ozone  is  considered  to  be  negligible.  The  ozone-specific 
damage  in  1970  to  materials  has  been  assessed  in  economic 
terms  and  is  approximately  as  follows:  paint,  $540  million;  elas- 
tomers, $569  million;  and  textile  fibers  and  dyes,  $84  million. 
Total  material  damage  attributable  to  ozone  is,  therefore,  $1.22 
billion.  This  is  to  be  compared  with  Waddell's  estimate  of  total 
air  pollutant  material  damage  of  S2.2  billion.  It  is  clear  that 
ozone  is  a  very  important  molecule  in  pollutant  damage  to 
materials. 

19769.  Melmed,  A.  J.,  Smit,  J.,  Field-ion  transmission  micros- 
copy, J.  Phys.  E:  Sci.  Instrum.  12,  355-356  (1979). 

Key  words:  field-ion  microscopy;  ion  microscopy;  micros- 
copy. 

The  main  construction  features  and  salient  operating  charac- 
teristics of  a  lensless  high-magnification  high-resolution  positive- 
ion  transmission  microscope  are  described.  Evidence  relating  to 
resolution  and  transmission  using  positive  hydrogen  ions  is 
given.  Spatial  resolution  of  1-2  nm  at  180000  X  direct  magnifi- 
cation has  been  achieved  for  opaque  metal  specimen  edges. 


19770.  Miiller,  A.  P.,  Cezairliyan,  A.,  Heat  capacity  and  electri- 
cal resistivity  of  palladium  in  the  range  1400  to  1800  K  by  a 
pulse  heating  method,  Int  J.  Thermophys.  1,  No.  2,  217-223 
(1980). 

Key  words:  electrical  resistivity;  heat  capacity;  high  tem- 
perature; palladium;  pulse  method;  thermodynamics. 

Measurements  of  heat  capacity  and  electrical  resistivity  of 
palladium  in  the  temperature  range  1400-1800  K  by  a  subsecond 
duration  pulse  heating  technique  are  described.  The  results  are 
expressed  by  the  relations:  Cp  =  32.19  —  5.966  X 
10-37'+  4.440  X  10-«n  p  =  15.42  +  1.840  X  lO-^r  where  Cp 
is  in  J-mol'^-K"',  p  in  /Lifl-cm,  and  T  in  K.  Estimated  maximum 
inaccuracies  of  the  measured  properties  are:  3%  for  heat  capac- 
ity and  1%  for  electrical  resistivity. 

19771.  Misra,  D.  N.,  Monomolecular  adsorption  isotherms,  J. 

Colloid  Interface  Sci.  77,  No.  2,  543-547  (Oct.  1980). 

Key  words:  adsorption  isotherms;  energy  distribution  func- 
tions; Jovanovich  equation;  Langmuir  equation;  monomole- 
cular adsorption;  nonlinear  regression  analysis. 

There  is  a  mathematical  similarity  between  Jovanovich  and 
Langmuir  isotherms.  They  can  be  derived  from  integration  of 
the  differential  equation.  (dO/dp)  =  c(\—d)'',  when  k=  1  and 
k  =  2,  respectively.  Other  isotherms  which  satisfy  certain  theo- 
retical conditions  of  monomolecular  adsorption  may  also  be 
derived  from  the  differential  equation  when  A;  is  >  1.  The  gener- 
al isotherm,  to  a  first  approximation,  may  be  reduced  to  the 
Langmuir  equation.  Nonlinear  regression  analyses  show  that  the 
other  equations  fit  as  well  as  Jovanovich's  and  Langmuir's  to  a 
set  of  experimental  data. 

19772.  Mountain,  R.  D.,  Equations  of  state,  Article  in  Encyclope- 
dia of  Physics,  R.  G.  Lerner  and  G.  L.  Trigg,  Eds.,  pp.  290- 
291  (Addison- Wesley  Publ.  Co.,  Inc.,  Advanced  Book  Pro- 
gram, Reading,  MA,  Nov.  1980). 

Key  words:  Debye  theory;  equation  of  state;  ideal  gas;  Van 
der  Waals  equation;  virial  coefficient;  virial  equation. 

The  concept  of  an  equation  of  state  is  introduced  and  dis- 
cussed in  terms  of  equations  of  state  for  fluids  and  solids.  The 
need  for  thermal  information,  to  augment  the  equation  of  state 
when  constructing  a  complete,  local  thermodynamic  description 
of  a  system  is  mentioned. 

19773.  Olver,  F.  W.  J.,  Whittaker  functions  with  both  parameters 
large:  Uniform  approximations  in  terms  of  parabolic  cylinder 
functions,  Proc.  R.  Soc.  Edinburgh  86A,  213-234  (1980). 

Key  words:  asymptotic  expansions;  confluent  hypergeome- 
tric  functions;  error  bounds;  parabolic  cylinder  functions; 
turning  points;  Whittaker  functions. 

Asymptotic  approximations  are  derived  for  the  Whittaker 
functions  lVit.u(z),  Mk.u(z),  Wik.iu(,iz)  and  Mik.iu{iz)  for  large  posi- 
tive values  of  the  parameter  \x  that  are  uniform  with  respect  to 
unrestricted  values  of  the  argument  z  in  the  open  interval  (0,  c»), 
and  bounded  real  values  of  the  ratio  k/[i.  The  approximations 
are  in  terms  of  parabolic  cylinder  functions,  and  in  most  in- 
stances are  accompanied  by  strict  error  bounds. 

The  results  are  derived  by  application  of  a  recently-developed 
asymptotic  theory  of  second-order  differential  equations  having 
coalescing  turning  points,  and  an  extension  of  the  general  theory 
of  equations  of  this  kind  is  also  included. 

19774.  Peale,  S.  J.,  Cassen,  P.,  Reynolds,  R.  T.,  Tidal  dissipa- 
tion, orbital  evolution,  and  the  nature  of  Saturn's  inner  satel- 
lites, ICARUS  43,  65-72  (1980). 

Key  words:  constraints  on  composition;  orbital  evolution; 
Saturn's  satellites. 


268 


Estimates  of  tidal  damping  times  of  the  orbital  eccentricities 
of  Saturn's  inner  satellites  place  constraints  on  some  satellite 
rigidities  and  dissipation  functions  Q.  These  constraints  favor 
rock-like  rather  than  ice-like  properties  for  Mimas  and  probably 
Dione.  Photometric  and  other  observational  data  are  consistent 
with  relatively  higher  densities  for  these  two  satellites,  but  re- 
quire lower  densities  for  Tethys,  Enceladus,  and  Rhea.  This 
leads  to  a  nonmonotonic  density  distribution  for  Saturn's  inner 
satellites,  apparently  determined  by  different  mass  fractions  of 
rocky  materials.  In  spite  of  the  consequences  of  tidal  dissipation 
for  the  orbital  eccentricity  decay  and  implications  for  satellite 
compositions,  tidal  heating  is  not  an  important  contributor  to 
the  thermal  history  of  any  Saturnian  satellite. 

19775.  Pence,  W.  H.,  Leone,  S.  R.,  New  atomic  and  molecular 
lasers  and  their  application  to  the  study  of  collision  physics, 

Proc.  Int.  Conf.  on  Physics  of  Electronic  and  Atomic  Collisions, 
ICPEAC  1979,  Kyoto,  Japan,  Aug.  29-Sept.  4,  1979,  pp.  773- 
785  (North  Holland  Publ.  Co.,  Amsterdam,  The  Netherlands, 
1979). 

Key  words:  calcium;  collision  physics;  dimer  lasers;  energy 
transfer;  lasers. 

New  atomic  and  molecular  lasers  can  be  used  in  a  variety  of 
ways  to  elucidate  mechanisms  and  rates  of  inelastic  collision 
processes.  Examples  are  given  whereby  specific  energy  transfer 
processes  are  discovered  and  studied  by  laser  diagnostic  meas- 
urements. 

19776.  Pichler,  G.,  Carlsten,  J.  L.,  Self-broadening  of  the  Tl 
377-6  nm  resonance  line,  /  Phys.  B:  Atom.  Molec.  Phys.  11,  No. 
14,  L483-L488  (1978). 

Key  words:  Lorentzian  type  wing;  quasistatic  wing;  self 
broadening;  Van  der  Waals  type  wing. 

We  report  preliminary  studies  on  the  self-broadening  of  the 
377-6  nm  thallium  line.  In  the  short  wavelength  wing  we  ob- 
serve asymmetries  and  a  satellite  at  about  377-1  nm.  In  the  long 
wavelength  quasi-static  wing  we  clearly  observe  the  transition 
from  the  Lorentzian  to  the  van  der  Waals  type  wing. 

19777.  Risley,  A.,  Jarvis,  S.,  Jr.,  Vanier,  J.,  The  dependence  of 
frequency  upon  microwave  power  of  wall-coated  and  buffer-gas- 
filled  gas  cell  Rb"  frequency  standards,  J.  Appl  Phys.  51,  No. 
9,  4571-4576  (Sept.  1980). 

Key  words:  cavity  pulling;  frequency  stability;  microwave 
power  dependence;  optical  pumping;  Rb  frequency  stand- 
ards; wall  coating. 

Previous  studies  of  a  commercial  passive  gas  cell  Rb"  fre- 
quency standard  showed  a  strong  dependence  of  the  output 
frequency  VRb  upon  the  microwave  power  Pui.  A  major  conclu- 
sion of  that  work  was  that  the  dependency  of  VRb  upon  Pui  was 
due  to  a  line  inhomogeneity  effect.  The  line  inhomogeneity 
interpretation  suggested  that  substituting  a  wall  coating  for  the 
usual  buffer  gas  would  reduce  the  dependence  upon  Pui.  As  a 
part  of  the  present  work,  a  wall  coating  (a  form  of  paraffin)  was 
used  and  a  reduction  of  this  dependence  by  a  factor  of  100  was 
obtained.  The  present  work  has  led  to  a  more  convincing  theo- 
retical demonstration  of  the  line  inhomogeneity  effect.  The 
paper  discusses  some  of  the  details  of  the  analytical  procedure. 
There  are  certain  major  requirements  that  a  wall  coating  would 
have  to  satisfy  if  it  is  to  be  superior  to  the  usual  buffer  gas,  and 
these  are  discussed  in  the  text.  The  advantages  demonstrated  by 
the  present  work  indicate  that  further  studies  are  warranted  to 
determine  if  an  improved  standard  could  be  built  based  on  a 
wall  coating. 

19778.  Rosenblatt,  J.,  Chayes,  F.,  Trochimczyk,  J.,  An  algebraic 
explanation  of  closure  correlation  among  the  coefficients  of  a 
principal  component,  Annual  Report  1977-78  to  The  Carnegie 


Institution  of  Washington  Year  Book  11,  pp.  901-902  (Dec. 
1978). 

Key  words:  chemical  petrology;  closure  correlation;  princi- 
pal components  analysis;  statistics. 

In  chemical  petrology,  especially  in  the  study  of  the  distribu- 
tion of  essential  constituents,  the  data  matrix  is  a  table  of  per- 
centages resulting  in  (well-known)  negative  covariances  among 
major  constituents.  Principal  components  analysis  has  been  used 
for  characterization  of  such  arrays.  This  note  considers  a  "data" 
matrix  consisting  of  a  set  of  experimental  estimates  of  the  lead- 
ing principal  component  obtained  from  a  set  of  tables  of  per- 
centages; there  will  be  negative  covariances  among  the  elements 
of  the  estimates. 

19779.  Roussel,  F.,  Breger,  P.,  Spiess,  G.,  Manus,  C,  Geltman, 
S.,  Evidence  of  super-elastic  effects  in  laser-induced  ionisation 
of  Na  vapour,  J.  Phys.  B:  Atom.  Molec.  Phys.  Lett,  to  Ed.  13, 
L631-L636  (1980). 

Key  words:  electron  heating;  electron  seeding;  gas  break- 
down; laser  ionization;  Na;  superelastic. 

We  report  the  direct  observation  of  an  intense  ion  yield  when 
Na  vapour  in  the  wide  range  of  densities  10'^— 10'^  cm~^  is 
irradiated  by  a  laser  tuned  to  the  3Si/2  — 3P3/2  resonance  and 
with  intensities  in  the  range  3  X  10^—4  X  10^  W  cm"^.  Evi- 
dence of  superelastic  e  — Na(3p)  collisions  is  shown  above  10^^ 
cm"'.  A  critical  discussion  of  possible  electron  seeding  and 
heating  mechanisms  and  a  simple  theoretical  model  for  the  ob- 
served ion  yields  are  given. 

19780.  Unassigned. 

19781.  Simon,  T.,  Linsky,  J.  L.,  Schiffer,  F.  H.  Ill,  lUE  spectra 
of  a  flare  in  the  RS  Canum  Venaticorum-type  system  UX 
Arietis,  Astrophys.  J.  239,  No.  3,  911-918  (Aug.  1,  1980). 

Key  words:  binary  stars;  late-type  stars;  RS  Canum  Venati- 
corum;  stellar  chromospheres;  stellar  coronae;  ultraviolet 
spectra. 

lUE  spectra  of  UX  Ari  obtained  during  the  large  flare  of 
1979  January  1  exhibit  chromospheric  and  transition-region 
emission-line  fluxes  about  2.5  and  5.5  times  brighter  than  quies- 
cent fluxes,  respectively,  and  up  to  1400  times  brighter  than  the 
quiet  Sun.  A  high-dispersion  spectrum  of  the  2000-3000  A 
region  exhibits  enhanced  Fe  11  emission,  which  is  probably  asso- 
ciated mainly  with  the  KO  IV  star,  and  enhanced  Mg  11  emission 
with  asymmetric  wings  extending  to  -I-  475  km  s"\  We  interpret 
these  line  wings  as  evidence  for  mass  flow  from  the  KO  IV  star 
to  the  G5  V  star.  We  propose  a  speculative  scenario  of  major 
long-lived  RS  CVn  flares  in  which  the  component  stars  have 
very  large  corotating  flux  tubes,  which  occasionally  interact. 
Magnetic  reconnection  results  in  flux  tubes  that  temporarily 
connect  the  two  stars.  This  process  and  subsequent  disruption  of 
the  interconnecting  field  lines,  leading  to  reformation  of  individ- 
ual flux  tubes,  may  provide  the  energy  to  explain  the  observed 
enhanced  radio,  ultraviolet,  and  x-ray  flux  in  flares.  The  ob- 
served Mg  II  wings  are  emitted  by  gas  streaming  along  these 
flux  tubes. 

19782.  Straty,  G.  C,  Diller,  D.  E.,  McCarty,  R.  D.,  PVTx 
properties  and  equation  of  state  for  compressed  and  liquefied 
nitrogen-methane  mixtures,  Proc.  2d  Int.  Conf.  on  Phase  Equi- 
libria and  Fluid  Properties  in  the  Chemical  Industry,  Berlin, 
West  Germany,  Mar.  17-21,  1980,  pp.  18-23  (Deutsche  Gesells- 
chaft  fuer  Chemisches  Appartewesen  e.V.,  Frankfurt/Main, 
West  Germany,  1980). 

Key  words:  equation  of  state;  extended  corresponding 
states;  extended  critical  region;  mathematical  model;  natural 
gas  components;  nitrogen-methane  mixtures;  PVTx  proper- 
ties measurements. 
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The  PVTx  properties  of  compressed  and  liquefied  nitrogen- 
methane  mixtures  have  been  measured  at  three  fixed  composi- 
tions (X  =  0.3,  0.5  and  0.7),  at  temperatures  between  80  and  320 
K,  at  densities  between  0.8  and  28.5  mol/L,  and  at  pressures  to 
35  MPa,  with  an  estimated  inaccuracy  less  than  0.2%  in  density. 
The  measurements  were  compared  with  the  extended  corre- 
sponding states  model,  giving  density  differences  which  are  gen- 
erally within  experimental  error,  except  in  an  extended  region 
about  the  critical  point  (at  temperatures  between  0.95  and  1.3  Tc 
and  at  densities  between  0.5  and  1.5  pc).  The  deviations  in  this 
region  suggest  needed  improvements  in  the  model. 

19783.  Thurber,  W.  R.,  Mattis,  R.  L.,  Liu,  Y.  M.,  Filliben,  J.  J., 
Resistivity-dopant  density  relationship  for  phosphorus-doped 
silicon,  J.  Electrochem.  Soc.  127,  No.  8,  1807-1812  (Aug.  1980). 

Key  words;  dopant  density;  electrical  measurements;  mobil- 
ity; resistivity;  semiconductors;  silicon. 

New  data  for  the  resistivity-dopant  density  relationship  for 
phosphorus-doped  silicon  have  been  obtained  for  phosphorus 
densities  between  10'^  and  10^°  cm"^  and  temperatures  of  296 
°K  (23  °C)  and  300  "K.  For  dopant  densities  less  than  10'*  cm"^ 
results  were  calculated  from  resistivity  and  junction  capaci- 
tance-voltage measurements  on  processed  wafers.  For  more 
heavily  doped  material,  data  were  obtained  from  Hall  effect  and 
resistivity  measurements  on  specimens  cut  from  bulk  silicon 
slices.  The  results  differ  by  5-15%  from  the  commonly  used 
Irvin  curve,  always  in  the  direction  of  lower  dopant  density  for 
a  given  resistivity.  For  comparison  with  the  electrical  meas- 
urements, phosphorus  densities  were  also  obtained  by  neutron 
activation  analysis  and  the  photometric  technique.  The  values 
from  these  methods  were  within  10%  of  the  electrical  results. 
Analytical  fits  were  determined  for  the  resistivity-dopant  densi- 
ty product  as  a  function  of  resistivity  and  dopant  density  for 
temperatures  of  23  °C  and  300  °K.  Similar  fits  were  obtained  for 
the  calculated  electron  mobility  as  a  function  of  resistivity  and 
electron  density. 

19784.  Tsang,  W.,  Thermal  stability  of  cyclohexane  and  1-hexene, 

Int.  J.  Chem.  Kinet.  X,  1119-1138  (1978). 

Key  words:  allylic  resonance  energy;  allyl  radicals;  biradi- 
cal;  cyclohexane;  decomposition;  decyclization;  isomeriza- 
tion;  olefins;  shock  tube;  1-hexene. 

The  mechanism  and  initial  rates  of  decomposition  of  cyclo- 
hexane and  1-hexene  have  been  determined  from  single-pulse 
shock-tube  experiments.  The  main  initial  processes  involve  iso- 
merization  of  cyclohexane  to  1-hexene,  followed  by  decomposi- 
tion of  1-hexene.  From  comparative  rate  experiments  the  fol- 
lowing rate  expressions  have  been  derived:  ^(cyclohexane  — ♦  1- 
hexene)  =  10»«-'  exp(- 44,400/ 7)  sec"';  A:b(1- 

hexent'-CsHs- +  wCsH,-)  =  10'^^  exp(-35,600/r)  sec"';  A:m(1- 
hexene  ^  2C3H6)  =  lO'^  *;  exp(- 28,900/7)  seC. 

The  1-hexene  bond-breaking  reaction  leads  to  an  allylic  reso- 
nance energy  of  42.7  kJ  and  a  heat  of  formation  of  allyl  radicals 
of  176.6  kJ  (300  °K).  There  appear  to  be  general  relations 
relating  the  rate  expressions  for  the  decomposition  of  alkynes, 
alkanes,  and  alkenes.  Studies  on  the  induced  decomposition  of 
cyclohexane  have  also  been  carried  out. 

19785.  Van  Brunt,  R.  J.,  Hilten,  J.  S.,  Silver,  D.  P.,  Partial- 
discharge  pulse  height  distributions  and  frequencies  for  positive 
and  negative  dc  corona  in  SFe  and  SF6-N2  mixtures,  (Proc. 
Second  Int.  Symp.  on  Gaseous  Dielectrics,  Knoxville,  TN, 
Mar.  9-13,  1980),  Paper  in  Gaseous  Dielectrics  II,  303-311 
(Pergamon  Press,  Inc.,  Elmsford,  NY,  1980). 

Key  words:  corona;  partial-discharge;  point-plane  elec- 
trodes; pulse  height  distributions;  SFe;  SF6-N2  mixtures. 

The  voltage  and  pressure  dependence  of  partial-discharge 
pulse  height  distributions  and  pulse  repetition  rates  have  been 
investigated  for  compressed  SFe  and  SF6-N2  mixtures  using  a 


fast  multichannel  analyzer.  Positive  and  negative  dc  corona 
were  generated  using  a  point-plane  stainless  steel  electrode  ge- 
ometry with  a  gap  spacing  of  1.24  cm  and  a  tip  radius  of  0.07 
mm.  For  SFe  the  positive  corona  pulses  are  typically  an  order 
of  magnitude  larger  in  amplitude  than  negative  corona  pulses 
although  their  repetition  rate  is  lower.  The  tendency  for  SFe 
positive  corona  pulses  to  develop  as  bursts  with  a  burst  length 
that  increases  with  increasing  voltage  and  decreasing  pressure  is 
clearly  exhibited  by  the  pulse  height  spectra.  The  negative 
corona  in  SFe  tends  to  begin  as  large  pulses  which  eventually 
give  way  to  a  near  glow  condition  as  voltage  is  increased, 
although  a  steady  glow,  such  as  occurs  in  pure  N2,  was  never 
observed.  The  observed  pulse  height  spectra  appear  to  be  sensi- 
tive to  gas  composition  as  is  evident  from  measurements  made 
with  gases  containing  varying  relative  concentrations  of  SFe  and 
N2.  Attempts  are  underway  to  correlate  observed  changes  in 
pulse  height  spectra  with  corona-induced  chemical  changes  in 
the  gas  using  a  gas  chromatograph-mass  spectrometer  system. 

19786.  Van  Brunt,  R.  J.,  Misakian,  M.,  Comparison  of  dc  and  60 
Hz  ac  positive  and  negative  partial  discharge  inceptions  in  SFe, 

Proc.  Conf.  on  Electrical  Insulation  and  Dielectric  Phenomena, 
1980  Annual  Report.  Boston,  MA.  Oct.  26-29,  pp.  461-469  (Na- 
tional Academy  Press,  2101  Constitution  Ave.,  N.W.,  Wash- 
ington, DC  20418,  1980). 

Key  words:  compressed  gas;  corona;  electron  avalanche; 
inception  voltage;  ionization;  ion  mobilities;  partial  dis- 
charge; photodetachment;  space  charge;  sulfur  hexafluoride 
(SFe);  uv  radiation;  60  Hz  ac  and  dc. 

Measurements  have  been  performed  on  inception  of  positive 
and  negative  partial  discharge  (corona)  inception  for  dc  and  60 
Hz  voltages  in  gaseous  SFe  for  absolute  pressures  in  the  range 
of  50  to  500  kPa  using  polished  stainless  steel  point-plane  elec- 
trodes with  gap  spacings  between  1.25  and  2.28  cm.  Onsets 
were  measured  by  counting  partial  discharge  pulses  correspond- 
ing to  electron  avalanches  or  streamers  above  the  level  of  0.02 
pC  as  a  function  of  applied  voltage.  For  60  Hz  conditions  a 
phase  selective  detection  method  was  used  to  distinguish  posi- 
tive and  negative  corona.  Below  gas  pressures  of  about  150  kPa 
there  appears  to  be  little  difference  between  inceptions  of  ac  and 
dc  corona.  As  gas  pressure  is  increased  above  this  value  the 
negative  inceptions  remain  nearly  the  same,  but  the  dc  positive 
inception  occurs  at  increasingly  higher  voltages  than  the  ac 
inception.  This  difference  is  explained  in  terms  of  residual  space 
charge  from  negative  corona  on  one  half  cycle  affecting  the 
development  of  positive  corona  on  the  next  half  cycle,  and  is 
shown  to  be  consistent  with  expected  mobilities  of  negative  ion 
conglomerates  which  can  be  formed  in  a  discharge  at  these  gas 
pressures. 

19787.  Van  Zyl,  B.,  Dunn,  G.  H.,  Chamberlain,  G.,  Heddle,  D. 
W.  O.,  Benchmark  cross  sections  for  electron-impact  excitation 
of  n  'S  levels  of  He,  Phys.  Rev.  A  22,  No.  5,  1916-1929  (Nov. 
1980). 

Key  words;  benchmark  cross  sections;  electron  impact;  He 
excitation;  n  '5  levels  of  He. 

Absolute  total  emission  cross  sections  have  been  measured  for 
electron-impact  excitation  of  He  giving  radiation  from  the  6'5- 
2^P,  5'S-2'P,  4'5-2'P,  and  3 '5-2 'P  transitions.  Electron  energies 
were  50,  100,  500,  1000,  and  2000  eV.  Particular  care  was  taken 
to  make  the  measurements  accurate  and  to  make  knowledgeable 
assessments  of  uncertainties,  so  that  the  results  serve  as  reliable 
benchmarks  for  calibration  of  other  excitation  apparatus  as  well 
as  for  comparison  with  theory.  The  most  accurate  results  are  for 
500-eV  electron  energy,  where  the  mean  uncertainty  is  only 
3.5%  high  confidence  level.  The  measured  emission  cross  sec- 
tions are  modified  to  account  for  branching  and  cascade  to  give 
level-excitation  cross  sections,  and  results  are  compared  with 
other  experimental  data  and  theoretical  predictions.  At  2000  eV, 
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the  measurements  average  2.5%  below  Born-approximation  cal- 
culations. 

19788.  Walker,  J.  A.,  Tsang,  W.,  Characterization  of  lubricating 
oils  by  differential  scanning  calorimetry,  (Proc.  Conf.  Fuels 
and  Lubricants,  Baltimore,  MD,  Oct.  20-23,  1980),  SAE  Tech. 
Paper  Series  801383,  pp.  1-8  (Society  of  Automotive  Engi- 
neers, Inc.,  400  Commonwealth  Drive,  Warrendale,  PA 
15096,  1980). 

Key  words:  differential  scanning  calorimeter;  lubricating 
oil;  metal  surface  effects;  nitrogen  dioxide;  oxidation;  recy- 
cled base  stocks;  thermal  analysis;  virgin  base  stocks. 

The  oxidative  stability  of  formulated  lubricating  oils,  and 
virgin  and  re-refined  lubricating  base  stocks,  have  been  deter- 
mined by  high  pressure  differential  scanning  calorimetry.  At 
pressures  of  0.7-3.4  MPa  (100-500  psig)  air  or  O2  and  tempera- 
tures near  200  °C,  degradation  occurs  with  an  appreciable  gen- 
eration of  heat.  Experiments  have  been  conducted  in  both  tem- 
perature programmed  and  isothermal  modes.  These  data  have 
been  compared  with  multicylinder  engine  sequence  test  (III-C) 
results.  Sensitivity  to  effects  caused  by  a  NOX  environment, 
traces  of  olefinic  materials  added  in  the  oil  and  the  nature  of 
metal  surfaces  have  been  demonstrated.  Data  on  the  response  of 
re-refined  and  virgin  base  stocks  to  fixed  quantities  of  an  addi- 
tive have  been  obtained.  They  are  indicative  of  the  wide  diversi- 
ty of  the  substances  in  question.  The  results  of  these  studied 
indicate  that  the  induction  period  measurements  yield  important 
information  on  the  response  of  base  stocks  to  additive  treatment 
which  could  be  used  in  quality  control  for  formulating  lubricat- 
ing oils.  Further  studies  are,  however,  needed  to  obtain  more 
definite  conclusions. 

19789.  Weber,  A.,  Ro-vibronic  species,  overall  allowed  species, 
and  nuclear  spin  statistical  weights  for  symmetric  top  molecules 
belonging  to  the  Dnd  and  Dnh  («  <  6)  point-groups,  /  Chem. 
Phys.  73,  No.  8,  3952-3972  (Oct.  15,  1980). 

Key  words:  group  theory;  nuclear  spin;  ro-vibronic  species; 
statistical  weights;  symmetric  top  molecules. 

Nuclear  spin  statistical  weight  factors  have  been  calculated 
for  the  rotational  energy  levels  of  symmetric  top  molecules 
belonging  to  the  Dnd{n  =  2,3,4,5,6)  and  Dnhin  =  3,4,5,6)  point- 
groups.  The  ro-vibronic  species  for  the  levels  have  been  calcu- 
lated on  the  basis  of  Hougen's  classification  scheme,  using  the 
point-group  of  the  molecule.  The  Longuet-Higgins  permutation- 
inversion-group  was  used  to  determine  the  overall  allowed  spe- 
cies permitted  by  the  Pauli  exclusion  principle  and  the  ramifica- 
tions of  inversion  symmetry.  The  ro-vibronic  species  and  the 
statistical  weights  are  given  in  a  set  of  easy  to  use  tables.  They 
are  presented  explicitly  for  all  possible  vibrational  states  of  a 
totally  symmetric  electronic  state.  The  weights  are  given  in 
terms  of  the  coefficients  rria  which  occur  in  the  expression 
Ps  =  1.maTg°  for  the  reduction  of  the  nuclear  spin  representa- 
tion Ts  with  respect  to  the  irreducible  representations  Vg"  of  the 
point-group  G.  General  formulas  for  the  characters  of  the  nu- 
clear spin  representation  are  derived.  These  permit  the  numeri- 
cal evaluation  of  the  coefficients  rria  for  a  specific  molecule  by 
means  of  the  standard  group  theoretical  reduction  formula.  The 
results  are  general  and  are  applicable  to  any  molecule  belonging 
to  one  of  the  symmetric  top  point-groups  Dnd  and  Dnh  with 
«  <  6,  having  an  arbitrary  number  of  atoms  of  the  same  or 
different  kind,  and  for  arbitrary  values  of  the  nuclear  spins.  The 
tables  for  the  ro-vibronic  species  and  for  the  statistical  weights 
are  arranged  in  such  a  manner  that  account  can  be  taken  of  the 
splittings  of  level  degeneracies  due  to  rotation-vibration  interac- 
tion. Extensions  of  the  tables  to  include  cases  of  nontotally 
symmetric  electronic  states  are  described.  A  few  examples  are 
worked  out  for  molecules  of  increasing  complexity  and  belong- 
ing to  different  point-groups  to  illustrate  the  ease  of  using  the 
tables. 


19790.  Wells,  J.  S.,  Petersen,  F.  R.,  Maki,  A.  G.,  Heterodyne 
frequency  measurements  with  a  tunable  diode  laser-C02  laser 
spectrometer:  Spectroscopic  reference  frequencies  in  the  9.5-ju.m 
band  of  carbonyl  sulfide,  Appl.  Opt.  18,  No.  21,  3567-3573 
(Nov.  1,  1979). 

Key  words:  carbonyl  sulfide;  OCS  calibration  frequencies; 
OCS  reference  frequencies;  TDL-CO2  heterodyne  meas- 
urements; TDL  reference  frequencies;  tunable  diode  laser. 

The  frequencies  of  twelve  carbonyl  sulfide  absorption  lines 
near  9.5  ;xm  have  been  measured  by  means  of  a  heterodyne 
frequency  measuring  technique,  which  uses  a  frequency  stabi- 
lized CO2  laser  and  a  tunable  diode  laser.  The  diode  laser  was 
locked  to  the  peak  of  each  OCS  absorption  line  by  means  of  a 
first  derivative  frequency  lock  procedure.  In  addition  to  lines  in 
the  02D— 00*0  band,  measurements  also  include  some  nearby 
OCS  hot  band  features  as  well  as  lines  in  isotopically  enriched 
samples  of  OC^"^,  O'^S,  and  "OCS.  These  measurements  are 
part  of  an  effort  to  provide  frequency  standards  for  the  calibra- 
tion of  tunable  IR  laser  devices. 

19791.  Wiederhorn,  S.  M.,  Fuller,  E.  R.,  Jr.,  Thomson,  R., 
Micromechanisms  of  crack  growth  in  ceramics  and  glasses  in 
corrosive  environments.  Met.  ScL,  pp.  450-485  (Aug.-Sept. 
1980). 

Key  words:  ceramics;  fracture;  glass;  strength;  stress-corro- 
sion cracking;  sub-critical  crack  growth. 

At  normal  temperatures  and  pressures  water  is  known  to  have 
a  strong  influence  on  the  strength  of  ceramics  and  glasses. 
Behaving  as  a  stress  corrosion  agent,  water  causes  these  materi- 
als to  fail  prematurely  as  a  consequence  of  subcritical  crack 
growth.  A  basic  premise  of  this  paper  is  that  stress  corrosion 
cracking  of  ceramics  is  a  chemical  process  which  involves  a 
stress-enhanced  chemical  reaction  between  the  water  and  the 
highly  stressed  ceramic  near  the  crack  tip.  Plastic  deformation  is 
believed  to  play  no  role  in  this  fracture  process.  After  a  brief 
survey  of  chemical  reaction  rate  theory,  the  basic  rate  equation 
from  this  theory  is  modified  to  reflect  physical  and  chemical 
processes  which  occur  at  crack  tips.  Modification  of  the  rate 
equation  is  based  on  the  assumption  that  the  crack  tip  can  be 
modelled  as  an  elastic  continuum,  an  assumption  that  is  support- 
ed by  a  simple  atomistic  model  of  crack  growth.  When  tested 
against  experimental  data  collected  on  glass  the  theory  was 
found  to  be  consistent  with  measurements  of  the  crack  growth 
dependence  on  temperature,  applied  stress  intensity  factor,  and 
concentration  of  reactive  species  in  the  environment. 

19792.  Wiederhorn,  S.  M.,  Tighe,  N.  J.,  Proof-testing  of  hot- 
pressed  silicon  nitride,  J.  Mater.  Sci.  13,  1781-1793  (1978). 

Key  words:  ceramic  turbines;  failure  prediction;  fracture; 
oxidation;  silicon  nitride;  strength. 

Proof-testing  was  investigated  as  a  method  for  insuring  the 
reliability  of  hot-pressed  silicon  nitride  in  high  temperature 
structural  applications.  The  objective  of  the  study  was  to  deter- 
mine if  the  strength  distribution  of  a  population  of  test  speci- 
mens could  be  truncated  by  proof-testing.  To  achieve  this  objec- 
tive the  strength  of  silicon  nitride  was  measured  at  25  °C  and 
1200  °C,  both  with  and  without  proof-testing.  At  25  °C,  howev- 
er, the  strength  distribution  was  effectively  truncated  by  proof- 
testing.  At  1200  °C,  however,  the  effectiveness  of  proof-testing 
as  a  means  of  truncating  the  strength  distribution  was  deter- 
mined by  the  resistance  of  the  silicon  nitride  to  oxidation.  Al- 
though oxidation  removes  machining  flaws  that  limit  the 
strength  of  silicon  nitride,  long-term  exposure  to  high  tempera- 
ture oxidizing  conditions  resulted  in  the  formation  of  surface 
pits  that  severely  degraded  the  strength.  Provided  the  effects  of 
high  temperature  exposure  are  taken  into  account,  proof-testing 
is  shown  to  be  useful  for  truncating  the  strength  distribution  of 
hot-pressed  silicon  nitride  at  elevated  temperatures. 
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19793.  Wing,  W.  H.,  Electrostatic  trapping  of  neutral  atomic 
particles,  Phys.  Rev.  Lett.  45,  No.  8,  631-634  (Aug.  25,  1980). 

Key  words:  atoms;  electrostatics;  hydrogen;  molecules;  neu- 
tral atom  traps. 

Excited  neutral  atoms  having  positive  Stark  energies  may  be 
trapped  near  magnitude  minima  of  electrostatic  fields.  At  mod- 
erate field  strengths  Rydberg  atoms  have  trap  depths  compara- 
ble to  ambient  kT  and  as  much  as  100  times  those  of  recently 
proposed  optical-field  traps.  Polar  molecules  and  metastable  hy- 
drogen and  positronium  atoms  also  can  be  trapped.  A  slow 
nondegenerate  atom  in  a  quadrupole  field  is  harmonically 
bound.  Sustained  trapping  and  cooling  should  be  possible,  al- 
lowing Doppler-free  few-atom  spectroscopy  and  novel  collision 
studies. 

19794.  Younger,  S.  M.,  Electron-impact-ionization  cross  sections 
for  highly  ionized  heliumlike  atoms,  Phys.  Rev.  A  22,  No.  4, 
1425-1428  (Oct.  1980). 

Key  words:  distorted  wave  method;  electron  atom  scatter- 
ing; electron  impact  ionization;  helium  isoelectronic  se- 
quence. 

Cross  sections  for  electron-impact  ionization  from  the  ground 
states  of  four  ions  in  the  helium  isoelectronic  sequence  have 
been  calculated  in  the  distorted-wave  Born-exchange  approxi- 
mation. The  results  are  in  good  agreement  with  available  experi- 
mental data.  Exchange  in  the  scattering  matrix  element  was 
found  to  be  important  in  the  determination  of  accurate  cross 
sections.  An  isoelectronic  plot  of  the  scaled  cross  section  per- 
mits ready  interpolation  of  the  nonrelativistic  ionization  cross 
section  for  any  ion  in  the  helium  sequence  in  the  incident 
electron  energy  range  1-5  times  threshold. 

19795.  Zerpa,  C.  O.,  Dharmawardhana,  P.  B.,  Parrish,  W.  R., 
Sloan,  E.  D.,  Solubility  of  cyclopropane  in  aqueous  solutions  of 
potassium  chloride,  J.  Chem.  Eng.  Data  24,  No.  1,  26-28 
(1979). 

Key  words:  aqueous  potassium  chloride;  gaseous  cyclopro- 
pane; Henry's  constant;  solubility. 

An  experimental  apparatus  was  designed  for  measuring  the 
solubility  of  gases  in  liquids  at  low  pressure  and  temperatures. 
Accurate  data  for  the  solubility  of  gaseous  cyclopropane  in 
aqueous  potassium  chloride  are  reported.  The  data  were  taken 
at  273,  276,  and  278  K,  at  KCl  concentrations  of  0,  0.5,  1.1,  1.5, 
and  10  g/L  and  at  pressures  up  to  cyclopropane  hydrate  forma- 
tion conditions.  Gas  solubility  followed  Henry's  law  over  the 
entire  range  of  data.  Reciprocal  Henry's  constants  were  fitted  to 
an  empirical  relation  in  temperature  and  salt  content  and  confi- 
dence limits  are  given  for  the  relation. 

19796.  Albers,  J.,  Continuum  formulation  of  spreading  resistance 
correction  factors,  /  Electrochem.  Soc.  127,  No.  10,  2259-2263 
(Oct.  1980). 

Key  words:  continuum  model;  correction  factor;  Laplace's 
equation;  nonlinear  differential  equations;  resistivity;  spread- 
ing resistance. 

A  continuum  formulation  of  spreading  resistance  correction 
factors  is  derived  from  the  Choo  et  ai,  recursion  relation  for  the 
kernel  of  the  spreading  resistance  correction  factor  integral. 
Specifically,  a  differential  equation  for  the  kernel  of  the  correc- 
tion factor  integral  is  derived  in  the  limit  as  the  layer  thickness 
approaches  zero.  The  resulting  differential  equation  is  nonlinear 
and  inhomogeneous  but  can  be  transformed  into  a  linear  second 
order  equation  which  can  be  solved  analytically  in  several  cases. 
The  continuum  form  of  the  correction  factor  is  compared  with 
the  correction  factor  generated  from  the  finite-layer  thickness 
version  of  the  Laplace  equation  description  for  the  case  of  an 
exponentially  varying  resistivity.  Depending  upon  the  number 


of  layers  used,  the  exponential  constant,  and  the  total  thickness 
of  the  structure,  the  continuum  and  discrete  forms  of  the  correc- 
tion factor  differ  by  factors  as  large  as  2.75  thus  indicating  a 
limitation  in  the  accuracy  of  finite  layer  algorithms  for  spread- 
ing resistance  data  interpretation. 

19797.  Clark,  E.  S.,  Weeks,  J.  J.,  Eby,  R.  K.,  Diffraction  from 
nonperiodic  structures.  The  molecular  conformation  of 
polytetrafluoroethylene  (Phase  II),  Chapter  10  in  ACS  Symp. 
Series  No.  141,  Fiber  Diffraction  Methods,  A.  D.  French  and 
K.  H.  Gardner,  Eds.,  pp.  183-192  (American  Chemical  Soci- 
ety, Washington,  DC  20036,  1980). 

Key  words:  conformation;  crystal;  electron;  helix;  irra- 
tional; Phase  II;  polytetrafluoroethylene;  units  per  turn. 

Remarkable  electron  diffraction  patterns  of  the  low  tempera- 
ture form  (Phase  II)  of  polytetrafluoroethylene  have  been  ob- 
tained which  exhibit  layer  lines  sharply  resolved  to  the  26th 
order.  These  patterns  permit  accurate  measurements  of  the  layer 
line  heights.  Equations  are  developed  to  relate  the  layer  line 
heights  to  a  molecular  conformation  defined  in  terms  of  an 
incommensurable  helix  of  ratio,  r  =  u/t,  defining  a  conformation 
of  u  motifs  regularly  spaced  along  t  turns  of  the  helix.  The  helix 
parameter,  r,  is  not  the  ratio  of  small  whole  numbers  for  an 
incommensurable  helix  and  the  repeat  period,  c,  becomes  a 
crystallographically  useless  large  number.  Solution  of  the  equa- 
tions for  the  electron  diffraction  data  yields  a  molecular  confor- 
mation of  r  =  u/t  =  2.159  for  Phase  II,  with  the  molecule 
slightly  untwisted  from  the  previously  assigned  conformation  of 
r  =  13/6  =  2.167. 

19798.  Dickens,  B.,  Thermal  degradation  and  oxidation  of  poly- 
styrene studied  by  factor-jump  thermogravimetry,  Polym.  Deg- 
radation Stability  2,  249-268  (1980). 

Key  words:  activation  energy;  factor-jump  thermogravi- 
metry; oxidation;  polystyrene;  pyrolysis;  thermal  degrada- 
tion; thermogravimetry. 

Factor-jump  thermogravimetry  has  been  used  to  study  the 
activation  energy  of  polystyrene  degrading  in  a  vacuum,  in  N2 
flowing  at  4  mm/s  and  in  N2/O2  mixtures.  The  results  show  the 
activation  energy  to  be  44.9  ±  0.2  kcal/mole  (188  ±  0.8  kJ/ 
mole)  for  degradation  above  350  °C  in  vacuum  or  in  flowing 
N2.  This  agrees  well  with  work  reported  in  1949  by  Jellinek  but 
with  few  results  reported  subsequently. 

The  apparent  activation  energy  for  polystyrene  losing  weight 
above  280  °C  in  an  atmosphere  of  abundant  O2  is  21.5  ±0.2 
kcal/mole  (90.2  ±  0.8  kJ/mole).  In  all  cases  where  O2  was 
deliberately  introduced  (partial  pressures  >  4  mm  Hg),  the 
sample  degraded  to  a  black  tar  and  the  activation  energy  was 
<  30  kcal/mole,  depending  on  the  amount  of  oxygen  present 
and  on  the  thermal  history  of  the  sample. 

19799.  DruUinger,  R.  E.,  Wineland,  D.  J.,  Laser  cooling  of  ions 
bound  to  a  Penning  trap,  (Proc.  Fourth  Int.  Conf.  on  Laser 
Spectroscopy,  Rottach-Egern,  Fed.  Rep.  of  Germany,  June 
11-15,  1979),  Paper  in  Laser  Spectroscopy,  H.  Walther  and  K. 
W.  Rothe,  Eds.,  IV,  66-72  (Springer- Verlag,  New  York,  NY, 
1979). 

Key  words:  atomic  clocks;  atomic  spectroscopy;  Doppler 
effects;  frequency  standards;  ion  storage;  laser  cooling;  laser 
spectroscopy;  radiation  pressure. 

Mgll  ions  which  are  confined  in  a  room  temperature  Penning 
trap  have  been  cooled  to  <  0.5  K  by  scattering  photons  which 
are  nearly  resonant  with  the  3s% /2  — ►  3pT3 /2  transition.  The 
magnesium  loaded  into  the  trap  has  a  natural  isotopic  abundance 
consisting  of  -80%  ^''Mg,  and  -10%  each  "Mg  and 
The  "Mg  is  radiatively  cooled  and  it  subsequently  cools  the 
25,26^g  [Qfig  range  Coulomb  collisions.  This  allows  the  use 
of  a  "cooling  ion"  being  used  in  conjunction  with  a  more 
complex  species  of  spectroscopic  interest. 
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Experiments  using  two  lasers  are  reported  where  one  laser  is 
fixed  in  frequency  and  provides  the  cooling  source  and  the 
other  laser  is  swept  in  frequency.  By  monitoring  the  scattered 
light  from  the  second  laser,  an  optical  spectrum  of  Mgll  ions  is 
obtained.  Because  the  Doppler  width  of  the  cooled  ions  is 
reduced,  the  three  isotopic  lines  are  clearly  resolved. 

19800.  Lehwald,  S.,  Yates,  J.  T.,  Jr.,  Ibach,  H.,  Adsorption  and 
dissociation  of  nitric  oxide  on  Ni(Ill),  (Proc.  Fourth  Int.  Conf 
on  Solid  Surfaces  and  the  Third  European  Conf  on  Surface 
Science,  Cannes,  France,  Sept.  22-26,  1980),  Supplement  a  la 
Revue,  Le  Vide,  les  Couches  Minces,  No.  201,  II,  221-224 
(1980). 

Key  words:  chemisorption;  electron  energy  loss  spectros- 
copy; Ni(lll);  NO;  vibrational  spectroscopy. 

The  adsorption  and  dissociation  of  NO  on  a  Ni(lll)  single 
crystal  surface  have  been  studied  by  electron  energy  loss  spec- 
troscopy (EELS).  LEED  and  Auger  spectroscopy  (AES)  were 
used  in  addition  to  characterize  different  adsorption  phases. 
From  the  vibrational  spectra  we  concluded  that  at  150  K  NO  is 
molecularly  adsorbed  in  twofold  bridging  sites:  at  low  cover- 
ages in  a  bent  configuration,  and  at  higher  coverages  in  a 
perpendicular  one,  concomitant  with  the  appearance  of  a  c(4  X 
2)  LEED  pattern. 

Upon  warming  to  250-350  K  the  NO  dissociates  into  adsorbed 
N  and  O  atoms.  These  exhibit  different  LEED  patterns  and 
vibrational  frequencies  depending  on  coverage. 

19801.  Novotny,  D.  B.,  Experimental  photoresist  sensitometry 
and  exposure  modeling,  (Proc.  Society  of  Photo-Optical  In- 
strumentation Engineers,  San  Jose,  CA,  Mar.  17-18,  1980), 
Paper  in  Semiconductor  Microconductor  Microlithography  V 
221,  184-193  (Society  of  Photo-Optical  Instrumentation  Engi- 
neers, Bellingham,  WA  98227,  1980). 

Key  words:  exposure;  exposure  modeling;  photolysis  kinet- 
ics; photoresist;  sensitometry;  Van  Kreveld's  law. 

Sensitometric  properties  were  measured  for  a  positive  diazo- 
type  photoresist  at  wavelengths  of  365,  405,  and  436  nm.  It  is 
shown  that  the  exposure  data  at  these  three  wavelengths  may  be 
combined  according  to  Van  Kreveld's  additivity  law  to  accu- 
rately predict  both  simultaneous  and  successive  exposures  made 
with  combinations  of  these  wavelengths.  Exposure  modeling 
using  Beer's  law  and  first  order  photolysis  kinetics,  when  com- 
bined with  the  measured  sensitometric  properties,  supports  the 
validity  of  Van  Kreveld's  law  for  simultaneous  and  successive 
exposures.  The  combined  modeling  and  experimental  data  also 
support  the  existence  of  a  critical  inhibitor  concentration  that 
defines  complete  exposure  and  is  the  same  for  all  wavelengths 
as  well  as  for  monochromatic  simultaneous  and  successive  expo- 
sures. Applications  of  characteristic  curves  of  exposure  depth  as 
a  function  of  exposure  are  outlined. 

19802.  Nyyssonen,  D.,  Calibration  of  optical  systems  for 
linewidth  measurements  on  wafers,  (Proc.  Society  of  Photo- 
Optical  Instrumentation  Engineers,  San  Jose,  CA,  Mar.  17-18, 
1980),  Paper  in  Semiconductor  Microconductor  Microlithography 
V  221,  119-126  (Society  of  Photo-Optical  Instrumentation  En- 
gineers, Bellingham,  WA  98227,  1980). 

Key  words:  critical  dimensions;  linewidth;  metrology;  mi- 
crometrology;  microscopy;  optical  imaging. 

In  contrast  to  earlier  work  with  nearly  opaque  photomasks, 
optical  linewidth  measurements  on  wafers  encompass  materials 
with  a  much  wider  variation  in  optical  parameters  and  material 
profiles.  Accurate  optical  edge  detection  requires  corrections 
for  both  the  relative  reflectance  and  phase  at  the  line  edge 
because  of  the  partial  coherence  present  in  optical  microscopes. 
However,  measurement  systems  which  cannot  provide  the  ap- 
propriate corrections  and  cannot  detect  edge  location  accurately 
can  be  calibrated.  Since  the  correction  curve  is  material  depend- 


ent, calibrated  standards  are  theoretically  required  for  each  step 
in  the  wafer  fabrication  process  where  linewidths  are  measured. 
In  the  proposed  approach  for  thin  layers  (less  than  200  nm),  a 
small  number  of  etched  silicon-dioxide-on-silicon  wafers  can  be 
used  for  calibration  of  a  large  class  of  wafer  materials.  Examples 
of  wafer  calibration  data  for  filar,  image-splitting  and  image- 
scanning  systems  are  given.  The  problems  associated  with  accu- 
rate linewidth  measurement  and  calibration  for  thick  layers  are 
also  discussed. 

19803.  Parr,  A.  C,  Jason,  A.  J.,  Stockbauer,  R.,  McCulloh,  K., 
Photoionization  and  fragmentation  study  of  cyclopropene, 
(Proc.  8th  Int.  Mass  Spectrometry  Conf,  Oslo,  Norway,  Aug. 
12-18,  1979),  Paper  in  Advances  in  Mass  Spectrometry  8,  62-70 
(1980). 

Key  words:  allene;  coincidence;  cyclopropene;  fragmenta- 
tion; photoionization;  propyne;  threshold  photoelectron 
spectroscopy. 

The  photoionization  efficiency  curves  have  been  obtained  for 
cylcopropene  and  its  fragments  Cjlh^,  C3H2"^,  and  CaH^  from 
threshold  to  20  eV.  The  threshold  photoelectron  spectra  and 
breakdown  curves  are  given  over  the  same  energy  range.  The 
adiabatic  ionization  potential  of  the  parent  molecule  and  the 
derived  heats  of  formation  of  the  ionic  species  were  determined. 
The  breakdown  curve  will  be  compared  to  those  of  allene  and 
propyne  which  were  measured  earlier. 

19804.  Santoro,  A.,  Mighell,  A.  D.,  Rodgers,  J.  R.,  The  determi- 
nation of  the  relationship  between  derivative  lattices.  Acta 
Cryst.  A36,  796-800  (1980). 

Key  words:  critical  evaluation;  derivative  lattices;  indexing; 
lattice  relationships;  lattices;  single-crystal  methods;  twin- 
ning. 

Derivative  lattices  are  related  to  one  another  by  transforma- 
tion matrices  having  rational  elements.  A  simple  algorithm  for 
finding  these  matrices  consists  in  testing  if  the  scalar  products  of 
the  vectors  defining  two  arbitrary  primitive  cells  of  two  lattices 
can  be  exactly  or  approximately  related  by  equations  with 
rational  coefficients.  A  rational  relationship  indicates  that  two 
or  more  lattices  have  a  number  of  geometrical  features  in 
common  such  as  common  superlattices,  sublattices,  etc.  The 
algorithm  can,  therefore,  be  applied  to  a  variety  of  crystallogra- 
phic  problems  such  as  the  study  of  twinning,  the  indexing  of 
powder  patterns,  single-crystal  diffractometry  and  the  critical 
evaluation  of  crystal  data.  Five  examples  are  discussed  in  detail. 

19805.  Stockbauer,  R.,  The  formation  of  high  vibrational  states  of 
ions  by  photoionization,  (Proc.  8th  Int.  Mass  Spectrometry 
Conf,  Oslo,  Norway,  Aug.  12-18,  1979),  Paper  in  Advances  in 
Mass  Spectrometry  8,  79-89  (1980). 

Key  words:  carbon  dioxide;  carbon  monoxide;  hydrogen; 
nitric  oxide;  nitrogen;  nitrogen  dioxide;  nitrous  oxide; 
oxygen;  photoelectron  spectra;  photoionization;  threshold 
photoelectron  spectra;  water. 

Threshold  photoelectron  spectroscopy  measures  the  distribu- 
tion of  ion  states  formed  when  photoionization  is  accompanied 
by  a  zero  kinetic  energy  (threshold)  electron.  Such  spectra  are 
presented  in  this  paper  for  the  following  molecules:  H2,  D2,  N2, 
O2,  NO,  CO,  CO2,  N2O,  NO2,  H2O,  and  D2O.  The  structure 
observed  in  these  spectra  show  that  in  these  molecules,  autoioni- 
zation  processes  populate  vibrational  states  of  the  ion  not  nor- 
mally accessible  by  direct  ionization.  Thus,  vibrational  states  of 
the  ion  not  visible  in  Hel  photoelectron  spectra  due  to  unfavor- 
able Franck-Condon  factors  are  observed  in  the  TPES.  In  addi- 
tion, a  step  is  observed  in  the  TPES  of  H2O  (D2O)  at  the  OH+ 
(OD*)  fragment  onset.  This  step  is  probably  due  to  a  change  in 
the  competition  between  ion  and  neutral  fragmentation  process- 
es at  the  onset  of  this  ion  fragmentation  channel. 
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19806.  Thurber,  W.  R.,  Mattis,  R.  L.,  Liu,  Y.  M.,  Filliben,  J.  J., 
Resistivity-dopant  density  relationship  for  boron-doped  silicon, 

J.  Electrochem.  Soc.  127,  No.  10,  2291-2294  (Oct.  1980). 

Key  words:  dopant  density;  electrical  measurements;  mobil- 
ity; resistivity;  semiconductors;  silicon. 

New  data  for  the  resistivity-dopant  density  relationship  for 
boron-doped  silicon  have  been  obtained  for  boron  densities  be- 
tween 10'"  and  10^"  cm'^  and  temperatures  of  296  °K  (23  °C) 
and  300  °K.  For  dopant  densities  less  than  10'*  cm"^  results 
were  calculated  from  resistivity  and  junction  capacitance-volt- 
age measurements  on  processed  wafers.  For  more  heavily  doped 
material,  boron  densities  were  obtained  from  the  nuclear  track 
technique  and  from  Hall  effect  measurements  on  specimens  cut 
from  bulk  silicon  slices.  The  Hall  factor  was  assumed  to  be  0.8 
in  the  calculation  of  hole  density.  The  results  differ  significantly 
from  the  commonly  used  Irvin  curve  for  boron  densities  greater 
than  10'^  cm"^  with  a  maximum  deviation  of  45%  at  5  X  10" 
cm"^  The  data  are  in  better  agreement  with  the  Wagner  curve, 
but  for  boron  densities  less  than  10"  cm~^  the  measured  resisti- 
vities were  always  higher  than  those  predicted  by  the  Wagner 
expression.  Least  squares  fits  to  analytical  expressions  were  de- 
termined for  the  resistivity-dopant  density  product  as  a  function 
of  resistivity  and  of  dopant  density  for  temperatures  of  23  °C 
and  300  °K.  Similar  fits  were  obtained  for  the  calculated  hole 
mobility  as  a  function  of  resistivity  and  of  hole  density. 

19807.  Wiese,  W.  L.,  Energy  levels,  vravelengths  and  transition 
probabilities  for  the  first  five  spectra  of  Fe,  Co  and  Ni,  (Work- 
shop on  Atomic  Physics  and  Spectroscopy  for  Supernovae 
Spectra,  La  Jolla  Institute,  La  JoUa,  CA,  Jan.  10-12,  1980), 
Paper  in  AIP  Conference  Proceedings  No.  63,  Supernovae  Spec- 
tra, R.  Meyerott  and  G.  H.  Gillespie,  Eds.,  pp.  103-117 
(American  Institute  of  Physics,  New  York,  NY,  1980). 

Key  words:  allowed  lines;  atomic  energy  levels;  cobalt; 
forbidden  lines;  iron;  nickel;  transition  probabilities;  wave- 
lengths. 

Atomic  energy  level,  wavelength  and  transition  probability 
data  for  the  first  five  spectra  of  Fe,  Co  and  Ni  are  reviewed, 
and  lists  of  recent  comprehensive  data  tables  are  presented.  The 
source  material  for  transition  probabilities,  both  for  allowed  and 
forbidden  lines,  is  critically  discussed,  since  these  data  contain 
large  uncertainties. 

19808.  Wlodawer,  A.,  Studies  of  ribonuclease-A  by  x-ray  and 
neutron  diffraction, /4c?a  Cryst.  B36,  1826-1831  (1980). 

Key  words:  atomic  models;  flat-cone  geometry;  neutron 
diffraction;  protein  structure;  ribonuclease-A;  structure  re- 
finement. 

The  structure  of  monoclinic  bovine  ribonuclease-A  [P2i, 
a  =  30.18(12),  b  =  38.4(10),  c  =  53.32(15)  A,  y3  =  105.85(8)°]  has 
been  studied  by  a  combination  of  x-ray  and  neutron  diffraction 
techniques.  A  model  based  on  x-ray  data  to  2.5  A  resolution  has 
been  refined  by  restrained  least  squares,  with  a  final  R  =  25.2% 
for  951  nonhydrogen  atoms  and  one  phosphate  molecule.  Par- 
tially refined  coordinates  of  ribonuclease-S  were  initially  used. 
A  good  fit  between  the  model  and  difference  Fourier  maps  was 
obtained.  Several  maps  based  on  neutron  diffraction  intensities 
at  2.8  A  resolution  and  various  phasing  schemes  were  calculated 
and  they  are  discussed  in  terms  of  their  usefulness  in  further 
refinement  of  the  structure. 

19809.  Trevino,  S.  F.,  Rymes,  W.  H.,  A  study  of  methyl  reorien- 
tation in  solid  nitromethane  by  neutron  scattering,  J.  Chem. 
Phys.  73,  No.  6,  3001-3006  (Sept.  15,  1980). 

Key  words:  methyl  group;  molecular  reorientation;  neutron 
scattering;  nitromethane;  quantum  tunnelling;  x-ray  scatter- 
ing. 


The  geometrical  and  dynamical  properties  of  the  reorientation 
of  the  methyl  group  of  nitromethane  in  the  solid  state  have  been 
studied  by  inelastic  neutron  scattering.  Quasielastic  scattering 
spectra  have  been  obtained  for  several  values  of  momentum 
transfer  at  five  temperatures  between  50°  and  150  °K.  The 
spectra  are  shown  to  be  consistent  with  jumps  of  120°  about  an 
axis  coincident  with  the  C  — N  bond.  The  temperature  depend- 
ence of  the  residence  time  yields  a  barrier  of  234  cal/mole.  An 
inelastic  neutron  spectrum  obtained  at  4.2  °K  suggests  a  tunnel 
splitting  of  the  torsional  ground  state  of  0.045  ±  0.005  meV, 
which  is  consistent  with  the  derived  activation  energy.  Inelastic 
neutron  scattering  has  also  been  used  to  determine  the  energy  of 
the  tunnel  split  first  excited  state  which  in  CH3NO2  has  a  mean 
energy  of  7.4  meV  above  the  ground  state  and  is  split  by  1.8 
meV.  In  the  deuterated  compound,  the  first  excited  state  is  at 
5.3  meV  above  the  ground  state  and  its  splitting  is  less  than  the 
instrumental  resolution. 

19810.  Trevino,  S.  F.,  Prince,  E.,  Hubbard,  C.  R.,  Refinement  of 
the  structure  of  solid  nitromethane,  /  Chem.  Phys.  73,  No.  6, 
2996-3000  (Sept.  15,  1980). 

Key  words:  methyl  group;  molecular  reorientation;  neutron 
scattering;  nitromethane;  quantum  tunnelling;  x-ray  scatter- 
ing. 

The  complete  determination  of  the  crystal  structure  of  solid 
nitromethane  has  been  obtained  from  single  crystal  x-ray  diffrac- 
tion and  neutron  powder  diffraction  data.  The  structure  is  orth- 
orhombic,  space  group  Pl\2\l\  with  a  =  5.1832  A,  =  6.2357 
A,  c  =  8.5181  A  at  7"=  4.2  K,  and  Z  =  4.  Two  models  were 
used  to  describe  the  thermal  motion  of  the  methyl  group,  one 
with  anisotropic  temperature  factors  for  the  hydrogen  atoms 
constrained  to  correspond  to  a  threefold  rotation  around  the 
C  — N  bond,  and  the  other  treating  the  group  as  a  rigid  body, 
with  a  tortional  oscillation  about  the  C  — N  bond  axis. 

19811.  Glinka,  C.  J.,  Prask,  H.  J.,  Choi,  C.  S.,  Neutron  diffrac- 
tion and  small-angle  scattering  as  nondestructive  probes  of  the 
microstructure  of  materials,  (Proc.  Conf.  on  Mechanics  of 
Nondestructive  Testing,  Blacksburg,  VA,  Sept.  10-12,  1980), 
Paper  in  Mechanics  of  Nondestructive  Testing  (1980),  W.  W. 
Stinchcomb,  Ed.,  pp.  143-164  (Plenum  Publ.  Corp.,  New 
York,  NY,  1980). 

Key  words:  materials  microstructure;  neutron  scattering; 
new  instruments  and  methods;  nondestructive  testing;  resid- 
ual stress;  small-angle;  texture  determination. 

This  article  gives  a  brief  introduction  to  small-angle  and  wide- 
angle  neutron  scattering  methods  as  they  pertain  to  the  nondes- 
tructive evaluation  of  materials  properties.  Examples  are  pre- 
sented of  work  done  at  NBS  and  elsewhere  which  illustrate  the 
techniques  discussed. 

19812.  D'Antonio,  P.,  Santoro,  A.,  Powder  neutron  diffraction 
study  of  chemically  prepared  j3-lead  dioxide.  Acta  Cryst.  B36, 
2394-2397  (1980). 

Key  words:  isotropic  refinement;  neutron  diffraction;  octa- 
hedral distortions;  powder  method;  rutile-type  compounds; 
/8-Pb02. 

^  /8-Pb02,  tetragonal,  P^/mnm,  a  =  4.9578  (2),  c  =  3.3878  (2) 
A,  Z  =  2,  with  the  Pb  atoms  located  in  positions  2(a)  and  the  O 
atoms  in  positions  A(f).  The  structure  was  refined  with  the 
Rietveld  method  utilizing  powder  neutron  diffraction  data  col- 
lected with  a  multiple-channel  detector  up  to  sin  0/\  =  0.6  A~'. 
Anisotropic  thermal  parameters  were  included  in  the  refine- 
ment. The  O  positional  parameter  was  found  to  be  x  =  0.3067 
(2).  The  Pb  atoms  are  coordinated  by  six  O  atoms,  forming  an 
irregular  octahedron  in  which  the  four  equatorial  Pb— O  dis- 
tances are  2.1689  (7)  A  and  the  two  axial  distances  2.150  (1)  A. 
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19813.  Hill,  J.  E.,  Standard  procedures  for  collector  performance 
testing.  Chapter  1 5  in  Solar  Energy  Technology  Handbook.  Part 
A.  Engineering  Fundamentals.  Energy,  Power  and  Environment 
6,  W.  C.  Dickinson  and  P.  N.  Cheremisinoff,  Eds.,  pp.  457- 
480  (Marcel  Dekker,  Inc.,  New  York,  NY,  1980). 

Key  words:  solar  collector;  solar  heating  and  cooling; 
standards;  testing. 

The  use  of  solar  energy  for  space  heating,  cooling,  and  sup- 
plying domestic  hot  water  to  buildings  has  received  consider- 
able attention  over  the  past  several  years.  As  a  result,  a  solar 
heating  and  cooling  industry  has  emerged,  and  with  it  a  need 
for  both  performance  and  testing  standards.  This  paper  reviews 
the  basic  concepts  used  in  testing  solar  collectors  for  thermal 
performance  and  then  describes  in  detail  the  adopted  consensus 
standard  test  method,  ASHRAE  Standard  93-77.  It  presents 
typical  results  obtained  for  flat-plate  collectors  using  the  Stand- 
ard, how  the  method  can  be  used  for  concentrating  collectors, 
how  to  calculate  "cooling"  performance  for  a  collector  using 
the  test  results,  and  some  recent  developments  in  the  collector 
testing  field. 

19814.  Koch,  W.  P.,  The  value  of  the  Faraday  via  4-aniinopyri- 
dine,  (Proc.  Atomic  Masses  and  Fundamental  Constants,  East 
Lansing,  MI,  Sept.  18-21,  1979),  Paper  in  Atomic  Masses  and 
Fundamental  Constants,  J.  A.  Nolen,  Jr.,  and  W.  Beneson, 
Eds.,  6,  157-172  (Plenum  Publ.  Corp.,  New  York,  NY,  1980). 

Key  words:  coulometry;  Faraday  constant;  4-aminopyride. 

In  1833,  Michael  Faraday  of  the  Royal  Institution  in  London 
formulated  the  laws  of  electrolysis  revealing  the  relationship 
between  electric  current,  time,  and  chemical  equivalent  weight 
(mole).  Translated  into  mathematical  terms,  this  relationship  can 
be  expressed:  mole  =  (1/F)  /o'  i  dt.  The  constant  of  proportion- 
ality, F,  has  of  course  been  named  the  Faraday  constant  and  its 
value  is  the  subject  of  this  presentation. 

At  the  last  meeting  (AMCO-5),  preliminary  results  were  re- 
ported on  the  determination  of  the  Faraday  constant  by  way  of 
coulometric  titration  of  4-aminopyridine  performed  at  Iowa 
State  University.  Additional  titrations  of  the  same  material  have 
since  been  conducted  at  the  National  Bureau  of  Standards, 
taking  advantage  of  improved  standards  of  mass,  time,  voltage 
and  resistance.  A  reappraisal  of  the  error  analysis  has  also  been 
undertaken  in  light  of  further  evidence  and  is  reported  herein. 

Detailed  accounts  of  experimental  procedures,  instrumentation 
and  data  treatment  are  well  documented  and  need  not  be  repeat- 
ed here.  However,  a  brief  review  of  the  experiment  may  prove 
helpful  to  the  following  discussion. 

19815.  Kennish,  W.,  Ahmed,  M.,  McCabe,  M.,  McKinstry,  M., 
Determination  of  thermal  performance  characteristics  of  modu- 
lar passive  solar  storage  walls,  Proc.  American  Society  of  the 
Int.  Solar  Energy  Society  and  5th  Natl.  Passive  Solar  Conf. 
Annual  Tech.  Conf.  Passive  Systems  Div.,  University  of  Massa- 
chusetts, Amherst,  MA.  Oct.  19-26,  1980,  pp.  975-979  (Ameri- 
can Section,  ISES,  University  of  Delaware,  Newark,  DE 
19711,  Oct.  1980). 

Key  words:  finite-difference  computer  model;  passive  solar 
energy;  responsive  coefficients;  solar  storage  walls;  testing 
procedures;  thermal  performance. 

A  conceptual  study  of  testing  procedures  to  determine  ther- 
mal performance  characteristics  of  Trombe-Wall  type  passive 
solar  storage  wall  systems  has  been  performed.  In  the  study,  a 
finite-difference  thermal  model  of  a  passive  solar  storage  wall  in 
a  test  facility  was  used  to  predict  the  wall  thermal  performance 
in  a  particular  climatic  location.  The  simulated  test  results  were 
used  in  a  multiple  regression  analysis  to  characterize  the  thermal 
performance  of  test  wall.  These  characteristics  were  then  used 
in  a  simplified  calculation  procedure  to  predict  the  thermal 
performance  of  the  solar  storage  wall  in  different  climatic  re- 


gions. A  comparison  of  these  predictions  with  detailed  comput- 
er simulation  results  for  these  other  climatic  regions  show  that 
the  test  procedure  and  data  reduction  technique  provides  a 
simple  method  of  characterizing  the  passive  solar  storage  wall 
and  has  potential  wide  scale  applications  for  modular  passive 
components. 

19816.  Fassett,  J.  D.,  Kelly,  W,  R.,  Machlan,  L.  A.,  Moore,  L. 
J.,  Mass  spectrometric  isotope  metrology  of  uranium  on  resin 
beads,  (Proc.  ORNL  Conf  on  Analytical  Chemistry  in 
Energy  Technology,  Gatlinburg,  TN,  Oct.  8-12,  1979),  Paper 
in  Radioelement  Analysis  Progress  and  Problems,  W.  S.  Lyon, 
pp.  357-364  (Ann  Arbor  Press,  Ann  Arbor,  MI,  1980). 

Key  words:  errors;  isotope  ratios;  mass  spectroscopy;  pulse 
counting;  resin  beads;  thermal  ionization;  uranium. 

The  potential  for  making  high-precision,  high-accuracy  isoto- 
pic  ratio  measurements  on  submicrogram  amounts  of  uranium 
absorbed  on  anion-exchange  resin  beads  has  been  investigated 
utilizing  a  single  stage  thermal  ionization  mass  spectrometer 
with  pulse  counting  detection.  The  errors  inherent  in  this  mea- 
surement process  have  been  evaluated.  These  errors  include 
isobaric  interferences,  contamination,  ion  scattering  and  baseline 
correction,  mass  discrimination,  and  isotopic  fractionation.  A 
mass  spectrometric  procedure  for  loading  and  analyzing  beads 
has  been  developed.  A  single  bead  is  loaded  onto  a  rhenium  V- 
filament  wetted  with  cyclohexanone.  At  1660  °C  a  stable  U"^ 
signal  of  greater  than  100,000  counts  per  second  is  produced 
from  a  nanomole  of  uranium.  Analyses  of  the  NBS  SRM's  U- 
100  to  U-900  indicate  that  the  mass  spectrometric  errors  can  be 
minimized  and  fractionation  pattern  reproduced  such  that  the 
23SJJ/238JJ  p^jjQ  j,^^  measured  to  0.1  percent  (95%  confidence 
limit).  For  minor  isotopes  the  precision  is  counting  statistics 
limited. 

19817.  Coursey,  B.  M.,  Calhoun,  J.  M.,  Liquid  scintillation 
counting  of  inorganic  radiochemicals  in  high-efficiency  scintilla- 
tors, (Proc.  Int.  Conf  on  Liquid  Scintillation  Counting, 
Recent  Applications  and  Developments,  San  Francisco,  CA, 
Aug.  21-24,  1979),  Paper  in  Sample  Preparation  and  Applica- 
tions II,  19-29  (Academic  Press,  Inc.,  New  York,  NY,  1980). 

Key  words:  inorganic  radiochemical;  liquid  scintillator;  ra- 
dioactivity; sample  preparation;  scintillation  counting; 
solgel. 

Methods  of  incorporating  inorganic  radiochemicals  into  liquid 
and  solgel  scintillators  that  exhibit  high  scintillation  yield  are 
described.  Liquid-scintillation  measurements  have  been  made  at 
the  National  Bureau  of  Standards  on  31  different  radionuclides 
for  a  variety  of  application  in  radionuclide  metrology.  Sample 
preparation  techniques  are  described  for  a  number  of  radionu- 
clides that  differ  markedly  in  their  chemical  behavior  as  well  as 
in  their  nuclear-decay  characteristics.  Particular  emphasis  is 
given  to  radionuclides  such  as  ^Te  and  ^""^Pu  which  decay  be 
emission  of  low-energy  radiations. 

19818.  Burke,  R.  W.,  Mavrodineanu,  R.,  Assessment  of  the  accu- 
racy of  spectrophotometric  measurements  and  methodologies. 

Am.  Soc.   Test.  Mater  Spec.   Tech.  Publ.   708.  45-65  (1980). 

Key  words:  absorbance  accuracy;  instrumental  standards; 
method  accuracy;  multielement  analyses;  NBS  standard  ref- 
erence materials;  spectrophotometry;  systematic  errors; 
transmittance  accuracy. 

Modern  day  spectrophotometers  are  used  to  perform  both 
relative  and  absolute  transmittance  or  absorbance  measurements. 
In  order  to  discuss  these  two  distinct  functions,  this  paper  is 
divided  essentially  into  two  parts.  The  first  part  discusses  the 
instrumental  parameters  that  must  be  verified  in  order  to  assure 
that  the  measurement  is  accurate  and  outlines  the  several  types 
of  National  Bureau  of  Standards  (NBS)  standard  reference  mate- 
rials (SRM)  that  are  currently  available,  or  in  process,  for  per- 
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forming  these  verifications.  The  second  part  of  the  paper  focus- 
es on  analytical  method  accuracy  and  describes  a  number  of 
spectrophotometric  procedures  that  have  been  widely  used  at 
NBS  with  the  belief  that  they  produce  accurate  results.  In 
instances  where  sufficient  data  exist,  the  accuracy  of  these  pro- 
cedures is  reexamined  by  comparison  of  the  spectrophotometric 
values  with  those  obtained  by  the  accepted  definitive  isotope 
dilution-mass  spectrometric  method.  The  paper  concludes  with 
some  projections  on  the  possible  future  use  of  ultraviolet-visible 
absorption  spectrophotometry  as  a  practical,  multielement  tech- 
nique. 

19819.  McKinstry,  M.,  Richtmyer,  T.,  Ducas,  W.,  Performance 
evaluation  of  passive/hybrid  solar  heating  and  cooling,  Proc. 
American  Society  of  the  Int.  Solar  Energy  Society  and  5th  Natl. 
Passive  Solar  Conf.  Annual  Tech.  Conf.  Passive  Systems  Div., 
University  of  Massachusetts,  Amherst,  MA,  Oct.  19-26,  1980.  pp. 
346-350  (American  Section,  ISES,  University  of  Delaware, 
Newark,  DE  19711,  Oct.  1980). 

Key  words:  building  heat  transfer;  energy  conservation; 
passive  solar  heating,  cooling,  and  performance  monitoring. 

Two  levels  of  passive/hybrid  solar  heating  and  cooling  per- 
formance evaluation  are  discussed.  They  have  been  reviewed 
and  accepted  by  coordinating  committees  drawn  from  govern- 
ment organizations  and  universities,  as  technical  appendices  to 
the  U.S.  DoE  Program  Area  Plan,  "Performance  Evaluation  of 
Passive/Hybrid  Solar  Heating  and  Cooling,"  and  will  be  used  in 
the  U.S.  DoE  passive  performance  monitoring  program.  Both 
levels  use  a  subtractive  calculation  for  passive  heating  or  cool- 
ing used  by  the  building,  although,  with  the  more  detailed 
method,  heat  flux  to  or  from  primary  storage  elements  is  moni- 
tored so  that  an  approximate  additive  calculation  can  be  done. 

19820.  Ducas,  W.,  McCabe,  M.,  DeCorte,  K.,  Review  of  thermal 
performance  test  procedures  for  testing  passive/hybrid  solar 
components,  Proc.  American  Society  of  the  Int.  Solar  Energy 
Society  and  5th  Natl.  Passive  Solar  Conf  Annual  Tech.  Conf 
Passive  Systems  Div.,  University  of  Massachusetts,  Amherst,  MA, 
Oct.  19-26.  1980.  pp.  970-974  (American  Section,  ISES,  Uni- 
versity of  Delaware,  Newark,  DE  19711,  Oct.  1980). 

Key  words:  passive  product  types;  solar  calorimeter  tests; 
solar-optical  properties  tests;  solar  simulation;  thermal  per- 
formance test  procedures;  thermal  transmission  tests;  thin- 
film  resistance  heaters. 

Existing  test  methods  have  been  reviewed  for  their  applica- 
tion as  thermal  performance  test  procedures  for  modular  pas- 
sive/hybrid solar  components.  These  methods  cover  the  thermal 
performance  of  building  envelope  assemblies  such  as  walls  and 
windows,  and  tests  developed  for  thermal  storage  assemblies. 

A  classification  of  passive  components  is  identified,  recom- 
mendations are  made  for  testing  several  types  of  passive  compo- 
nents, and  recommendations  for  new  test  procedures  are  identi- 
fied. 

19821.  Ruthberg,  S.,  A  rapid  cycle  method  for  gross  leak  testing 
with  the  helium  leak  detector,  Proc.  1980  30th  Electronic  Com- 
ponents Conf,  San  Francisco,  CA,  Apr.  28-30,  1980,  pp.  128-134 
(Institute  of  Electrical  and  Electronics  Engineers,  New  York, 
NY,  1980). 

Key  words:  back  pressurization  hermetic  test;  helium  mass 
spectrometer  leak  test;  hermeticity;  hybrid  microcircuits; 
leak  testing;  semiconductor  device  packages. 

A  new  noncontaminating  dry  gas,  quantitative  test  method 
has  been  developed  that  permits  gross  leak  measurements  on 
hermetic  packages.  It  provides  rapid  testing  with  a  helium  leak 
detector  over  the  leak  size  range  of  less  than  1  X  10"^  to  more 
than  1  atm-cmVs  with  a  test  gas  of  ~1%  helium.  The  present 
limitation  on  dry  gas  procedures  results  from  the  rapid  depletion 
of  the  test  gas  from  the  package  interior  which  prevents  detec- 


tion of  the  larger  leaks.  The  rapid  cycle  method  attacks  this 
limitation  by  employing  either  a  rapid  transfer  of  the  test  pack- 
age or  a  rapid  gas  cycling  technique  for  extending  the  upper 
range  of  the  helium  leak  detector  procedure.  Theoretical  rela- 
tionships have  been  derived  based  on  viscous  flow  to  correlate 
the  leak  detector  reading  to  leak  size.  Experimental  apparatus  is 
described,  and  test  results  are  given  for  a  time  of  test  of  about  8 
s,  a  measurement  precision  of  15  to  35%,  and  a  correlation 
coefficient  between  theory  and  test  of  better  than  0.99.  The 
rapid  transfer  mode  of  operation  can  be  implemented  readily 
with  any  helium  leak  detector  equipped  for  fast  pump  down  and 
high  helium  flow  rate. 

19822.  Santoro,  R.  J.,  Semerjian,  H.  G.,  Emmerman,  P.  J., 
Goulard,  R.,  Shabahang,  R.,  Multiangular  absorption  meas- 
urements in  a  methane  diffusion  jet,  (Proc.  Symp.  of  the  178th 
Meeting  of  the  American  Chemical  Society,  Washington,  DC, 
Sept.  9-14,  1979),  Chapter  36  in  Laser  Probes  for  Combustion 
Chemistry.  D.  R.  Crosley,  Ed.,  ACS  Symp.  Series  134,  pp. 
427-433  (American  Chemical  Society,  Washington,  DC, 
1980). 

Key  words:  absorption  measurement;  combustion  meas- 
urements; convolution  algorithm;  diffusion  jet;  laser  diag- 
nostics; reconstruction  algorithm;  tomography. 

A  multiangular  absorption  approach  is  used  to  measure  the 
concentration  profile  of  methane  across  a  diffusion  jet.  The 
results  have  been  used  to  assess  the  applicability  of  tomography 
to  gas  phase  species  analysis.  Comparisons  of  the  center  line 
concentration  and  jet  position  have  shown  excellent  agreement 
with  the  known  experimental  values.  The  effect  of  the  number 
of  angles  for  which  data  is  obtained  has  also  been  addressed  and 
found  to  agree  with  previous  analytical  studies. 

19823.  Sabatiuk,  P.  A.,  McCabe,  M.,  Development  of  thermal 
performance  criteria  for  residential  passive  solar  buildings, 

Proc.  American  Society  of  the  Int.  Solar  Energy  Society  and  5th 
Natl.  Passive  Solar  Conf.  Annual  Tech.  Conf.  Passive  Systems 
Div..  University  of  Massachusetts.  Amherst,  MA,  Oct.  19-26, 
1980,  pp.  621-624  (American  Section,  ISES,  University  of 
Delaware,  Newark,  DE  19711,  Oct.  1980). 

Key  words:  depletable  energy;  HUD  Demonstration  Pro- 
gram; passive  solar  buildings;  performance  criteria;  statisti- 
cal evaluation;  thermal  analysis. 

In  support  of  the  development  of  thermal  performance  crite- 
ria for  residential  passive  solar  buildings,  thermal  design  charac- 
teristics and  anticipated  performance  for  266  projects  in  the 
HUD  Passive  Residential  Design  Competition  and  the  HUD 
Cycle  5  Demonstration  Program  were  analyzed.  These  passive 
residences  are  located  in  all  regions  of  the  United  States  requir- 
ing space  heating,  and  they  represent  a  variety  of  passive  solar 
system  types  including  direct  gain,  indirect  gain,  and  solarium 
(isolated  gain)  systems.  The  results  of  this  statistical  analysis  are 
being  used  to  develop  proposed  minimum  acceptable  levels  of 
thermal  performance  for  passive  solar  buildings  for  the  residen- 
tial performance  criteria. 

A  number  of  performance  measures  were  examined,  including 
net  solar  contribution,  solar  fraction,  and  auxiliary  energy  use. 
These  and  other  design  and  climate-related  parameters  were 
statistically  correlated  using  the  DATAPLOT  computer  pro- 
gram and  standard  statistical  analysis  techniques. 

19824.  Wiese,  W.  L.,  Martin,  G.  A.,  Atomic  transition  probabil- 
ities, Section  E  in  CRC  Handbook  of  Chemistry  and  Physics, 
61st  Edition,  R.  C.  Weast  and  M.  J.  Astle,  Eds.,  pp.  E-349— 
E-384  (CRC  Press,  Inc.,  Boca  Raton,  PL,  1980). 

Key  words:  atomic  oscillator  strengths;  compact  tabulation; 
critical  evaluation;  hydrogen  through  iron;  selected  transi- 
tion probabilities. 
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A  table  of  selected,  critically  evaluated  transition  probabilities 
is  presented,  which  comprises  about  4000  prominent  lines  of  the 
lighter  elements  from  hydrogen  through  iron.  For  the  sake  of 
convenience,  a  compact  handy  format  is  used  which  contains 
only  the  bare  minimum  of  information. 

19825.  Wood,  H.  M.,  A  survey  of  computer-based  password  tech- 
niques, Chapter  7  in  Advances  in  Computer  Security  Manage- 
ment. T.  A.  Rullo,  Ed.,  1,  140-145  (Heyden  &  Son,  Inc., 
Philadelphia,  PA,  1980). 

Key  words:  computer  networking;  computer  security;  con- 
trolled access;  identification;  passwords;  personal  authenti- 
cation. 

This  report  surveys  passwords  and  their  effective  application 
to  the  problem  of  controlling  access  to  computer  resources. 
After  describing  the  need  for  and  uses  of  passwords,  password 
schemes  are  categorized  according  to  selection  technique,  life- 
time, physical  characteristics,  and  information  content.  Pass- 
word protection,  both  in  storage  and  transmission,  is  dealt  with 
in  the  next  section,  followed  by  brief  sections  on  current  imple- 
mentations and  cost  considerations. 

19826.  Blau,  P.  J.,  Sliding  wear  of  metals,  Mater  Eng.  92,  No.  2, 
56-57  (Aug.  1980). 

Key  words:  copper  alloys;  friction;  metallic  materials;  mi- 
crostructure;  sliding  wear;  wear;  wear  models. 

This  paper  briefly  reviews  several  recent  models  for  sliding 
wear  of  metallic  materials.  These  include  a  systems  approach  to 
wear,  the  "delamination  theory,"  a  fracture  mechanics  ap- 
proach, an  oxidational  wear  model  and  a  crystal  plasticity 
model.  A  lack  of  clear  understanding  of  the  interrelationships 
among  wear  and  microstructural  properties  emphasizes  the  need 
for  further  research  in  this  area.  Preliminary  results  on  some 
effects  of  near  surface  microstructure  on  wear  and  friction  of 
copper  alloys  exemplifies  the  potential  of  the  microstructural 
approach  to  wear  control. 

19827.  Burstyn,  H.  C,  Esfandiari,  P.,  Sengers,  J.  V.,  Stokes- 
Einstein  diffusion  of  critical  fluctuations  in  a  fluid,  Phys.  Rev. 
A  22,  No.  1,  282-284  (July  1980). 

Key  words:  binary  liquids;  critical  fluctuations;  diffusion; 
light  scattering;  Stokes'  law;  viscosity. 

The  diffusion  coefficient  associated  with  the  order-parameter 
fluctuations  near  the  critical  point  of  fluids  is  expected  to  vanish 
asymptotically  as  Z)  =  RkT/6m]^,  where  tj  is  the  viscosity,  | 
the  correlation  length,  and  R  a  universal  constant.  Our  experi- 
ments, using  3-methylpentane-nitroethane,  yield 
R  =  1.02  ±  0.06,  in  agreement  with  the  mode-coupling  theory 
of  critical  fluctuations,  but  in  disagreement  with  the  value  R/ 
6n  =  1.2/677-  =  1/577,  recently  suggested  by  several  investiga- 
tors. 

19828.  Gadzuk,  J.  W.,  Hole  recoil,  vibrational  shakeup,  and  pho- 
toelectron  lineshapes,  (Proc.  Nobel  Symp.  46,  Many  Body 
Theory  of  Atomic  Systems,  Gothenburg,  Sweden,  June  11-16, 
1979),  Phys.  Scrip.  21,  570-575  (1980). 

Key  words:  hole  dynamics;  lineshapes;  photoelectron  spec- 
troscopy. 

The  general  problem  of  boson  renormalization  of  a  quasi- 
localised  hole  state  created  in  a  photo-ejection  process  from  a 
molecule  or  solid  is  considered.  A  quasi-localised  hole  can  hop 
from  the  initial  site  of  creation  and  this  introduces  the  possibility 
of  recoil  when  the  hole  interacts  with  the  boson  field. 

As  an  illustrative  example,  the  problem  of  the  photoionization 
spectrum  for  a  molecule  adsorbed  on  a  metal  surface  is  consid- 
ered. Hopping  from  the  admolecule  hole  state  into  the  substrate 
is  the  delocalization  mechanism  and  intra-molecular  vibrational 
modes  are  the  bosons.  Recoil  induced  interferences  between  the 


two  processes  lead  to  a  more  narrow  lineshape  than  would  be 
inferred  from  a  straightforward  convolution-of-independent- 
events  line. 

19829.  Boyd,  V.  L.,  Zon,  G.,  Himes,  V.  L.,  Stalick,  J.  K., 
Mighell,  A.  D.,  Secor,  H.  V.,  Synthesis  and  antitumor  activity 
of  cyclophosphamide  analogues.  3.  Preparation,  molecular  struc- 
ture determination,  and  anticancer  screening  of  racemic  cis-  and 
r/-an5-4-phenylcyclophosphamide,  J.  Med.  Chem.  23,  No.  4,  372- 
375  (1980). 

Key  words:  c/5-4-phenylcyclophosphamide;  cyclophospha- 
mide analogs;  in  vivo  anticancer  activity;  molecular  struc- 
ture determination;  single  crystal  x-ray  diffraction;  synthe- 
sis. 

Cyclization  of  racemic  3-amino-3-phenyl-l-propanol  with 
bis(2-chloroethyl)phosphoramidic  dichloride  gave  a  diastereo- 
meric  mixture  of  4-phenylcyclophosphamide  (3),  which  was 
chromatographically  separated  into  the  faster  and  slower  eluting 
components.  A  combination  of  'H/^'P  NMR  and  IR  spectral 
data  indicated  that  the  faster  and  slower  racemates  correspond 
to  cis-Z  (mp  129-130  °C)  and  trans-i  (mp  112-114.5  °C),  respec- 
tively. The  molecular  structure  of  the  former  compound  was 
determined  by  x-ray  crystallography  and  thereby  unambiguous- 
ly established  the  cis  relationship  between  equatorially  disposed 
phenyl  and  P  =  0  substituents  in  a  chair  conformation.  These 
results  confirm  the  stereochemical  assignments  for  cis-  and  trans- 
3  which  have  been  independently  deduced  by  Y.  E.  Shih,  J.  S. 
Wang,  and  C.  T.  Chen.  Anticancer  screening  tests  against 
L1210  lymphoid  leukemia  in  mice  have  revealed  that,  while 
both  diastereomers  of  3  afford  toxic  metabolites,  trans-3  led  to 
therapeutic  activity  and  cis-3  did  not.  The  relevance  of  these 
findings  to  results  reported  for  4-methylcyclophosphamide  and 
cyclophosphamide  is  briefly  discussed. 

19830.  Cahn,  J.  W.,  Surface  stress  and  the  chemical  equilibrium 
of  small  crystals — I.  The  case  of  the  isotropic  surface,  Acta 
Metall.  28,  No.  10,  1333-1338  (1980). 

Key  words:  interstitials;  melting;  small  particles;  solid  solu- 
tions; solubility;  surfaces;  thermodynamics;  vapor  pressure. 

The  equilibria  of  small  solid  solution  crystals  with  isotropic 
surfaces  in  contact  with  vapor  or  fluid  solutions  is  considered 
when  the  surface  stress  differs  numerically  from  the  surface  free 
energy.  The  interstitial  components  of  the  solid  are  shown  to 
have  a  constant  chemical  potential  throughout  the  system,  while 
the  chemical  potentials  of  the  substitutional  components  are  not 
constant  unless  the  magnitude  of  the  surface  stress  equals  the 
surface  free  energy.  Six  examples  are  given  to  illustrate  various 
equilibria.  Only  the  surface  stress  acts  on  the  interstitial  compo- 
nent, while  the  substitutional  components  are  affected  by  the 
surface  free  energy  and  in  most  circumstances  by  the  surface 
stress  as  well. 

19831.  Cavanagh,  R.  R.,  Yates,  J.  T.,  Jr.,  Infrared  spectra  of 
methyl  isocyanide  chemisorbed  on  rhodium,  Surf.  Sci.  99,  L381- 
L383  (1980). 

Key  words:  aluminium  oxide;  chemisorption;  infrared  spec- 
troscopy; isomerization;  methylisocyanide;  rhodium. 

The  chemisorption  of  CH3NC  on  dispersed  Rh  supported  on 
AI2O3  has  been  investigated  using  transmission  infrared  spectros- 
copy. Evidence  for  the  chemisorption  of  undissociated  CH3NC 
is  presented.  It  is  shown  that  at  300  K  the  isomerization  of 
CH3NC  to  CHsCN  does  not  occur  on  Rh.  The  spectra  obtained 
for  adsorbed  CH3NC  suggest  an  analogous  chemistry  of  the  Rh 
surface  sites  to  that  found  in  organometallic  chemistry. 

19832.  Mighell,  A.  D.,  Rodgers,  J.  R.,  Lattice  symmetry  determi- 
nation. Acta  Cryst  A36,  321-326  (1980). 

Key  words:  Bravais  lattice;  classification;  crystal  data;  re- 
duced forms;  space  group  frequency;  symmetry. 
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Transformation  matrices  required  to  obtain  a  conventional 
cell  (Crystal  Data  cell)  from  the  reduced  cell  have  been  applied 
to  47  000  crystalline  compounds  in  the  Crystal  Data  file.  For 
97%  of  the  compounds,  the  calculations  from  the  reduced  cells 
yield  conventional  cells  (lattice  parameters,  lattice  type,  and 
crystal  system)  that  are  entirely  consistent  with  those  reported 
in  the  original  literature.  In  a  few  instances  in  which  the  re- 
duced-cell matrix  indicated  a  higher  symmetry,  the  author  has 
often  noted  that  the  crystal  was  unusual  in  some  way  or  there 
was  an  error  in  the  reported  symmetry.  Some  implications  of 
the  results  of  this  survey  are:  (1)  metric  symmetry  as  determined 
from  the  reduced  cell  is  usually  identical  to  the  crystal-lattice 
symmetry;  (2)  determination  of  precise  cell  parameters  defining 
any  primitive  cell  of  the  lattice  is  valuable  because  from  them 
one  can  conveniently  determine  the  crystal  system  with  a  high 
degree  of  confidence  (the  results,  however,  should  still  be  veri- 
fied by  checking  equivalent  intensities  and  systematic  extinc- 
tions); (3)  if  the  metric  symmetry  obtained  from  the  reduced  cell 
and  the  symmetry  determined  by  other  techniques  do  not  agree, 
the  reason  should  be  sought  as  there  are  often  important  struc- 
tural implications;  (4)  the  sequence  of  steps  in  an  automatic 
procedure  for  the  determination  of  space  groups  could  be: 
primitive  cell,  reduced  cell,  lattice  metric  symmetry,  crystal- 
lattice  symmetry,  extinction  conditions. 

19833.  Young,  J.,  Ogburn,  F.,  Ballard,  D.,  Electroforming  a 
micrometer  scale  of  50  /im  (2  mil)  overall  length,  Met.  Finish., 
pp.  27-29  (Aug.  1980). 

Key  words:  electroforming;  electroplating;  micrometer 
scale;  scanning  electron  microscope. 

A  procedure  is  described  for  constructing  an  accurate  mi- 
crometer scale  by  electroplating  methods  to  form  alternate 
layers  of  nickel  and  gold  which  show  good  contrast  in  an 
electron  microscope.  The  nickel-gold  composite  is  sectioned, 
mounted  and  polished  using  metallographic  techniques  to  reveal 
thin  lines  of  gold  spaced  by  an  accurate  thickness  of  nickel.  It  is 
designated  as  NBS  SEM  magnification  standard  SRM  484. 

19834.  Akcasu,  A.  Z.,  Benmouna,  M.,  Han,  C.  C,  Interpretation 
of  dynamic  scattering  from  polymer  solutions,  Polymer  21,  866- 
890  (Aug.  1980). 

Key  words:  light  scattering;  neutron  scattering;  polymer 
solutions. 

The  theoretical  results  available  for  the  interpretation  of  the 
dynamic  scattering  from  polymer  solutions  have  been  re-exam- 
ined. The  scattering  law  S{q,  t)  is  formulated  using  the  eigen- 
function  expansion  method  and  the  linear  response  theory.  All 
previously  known  exact  expressions  of  S(q,  t)  for  a  single  unper- 
turbed Gaussian  chain  have  been  re-derived  using  the  first 
method  to  demonstrate  the  interrelationships  among  the  various 
approaches  to  calculation  of  S(g,  t).  The  results  are  cast  into 
new  forms  which,  in  many  cases,  are  more  convenient  for  both 
numerical  and  analytical  discussions.  The  infinite  chain  results 
are  obtained  from  the  exact  closed  expression  of  S{q,  t)  for  ring 
polymers  as  a  special  case  as  N-^  x.  Questions  like  the  effect 
of  the  draining  parameter  on  the  shape  of  S(q,  t),  the  positive 
definiteness  of  the  diffusion  tensor,  and  the  possibility  of  meas- 
uring the  eigenvalue  of  the  first  internal  mode  through  light 
scattering,  have  been  included  in  the  discussions. 

A  new  method  has  been  proposed  for  the  interpretation  of  the 
dynamic  scattering  experiments  in  terms  of  the  initial  slope,  ft, 
of  In  S{q,  t).  The  quantity  ft  can  also  be  identified  as  the  first 
cumulant  of  S(q,  t).  The  advantage  of  this  method  is  that  Viiq) 
can  be  calculated  for  all  q  values  as  a  function  of  temperature 
and  concentration  by  combining  the  linear  response  theory  and 
the  blob  model  of  chain  statistics.  Consequently,  one  is  not 
restricted  to  the  asymptotic  small-  and  intermediate-^  regions  in 
order  to  interpret  the  scattering  experiments.  The  analytical  and 
numerical  results  giving  under  various  conditions  have 


been  presented.  Using  infinite  chain  results  it  is  shown  that  ft 
acts  as  a  characteristic  frequency  in  the  sense  that  in  both  the 
small-  and  intermediate-^  regions,  In  S{q,  t)  can  be  scaled  to  a  q- 
independent  shape  function  when  time  is  expressed  as  ilt.  This 
property  facilitates  the  measurement  of  ft  from  S{(j,  r)-data  using 
a  known  shape  function.  The  feasibility  of  the  method  has  been 
demonstrated  using  light  scattering  data  on  polystyrene  in  to- 
luene in  the  transition  region  between  small-  and  intermediate  q- 
regions. 

19835.  Batts,  M.  R,  Russell,  L.  R.,  Simiu,  E.,  Hurricane  wind 
speeds  in  the  United  States,  ASCE  J.  Structural  Div.  106,  No. 
STIO,  2001-2016  (Oct.  1980). 

Key  words:  buildings  (codes);  climatology;  hurricanes;  sta- 
tistical analysis;  structural  engineering;  tropical  cyclones; 
wind  (meteorology). 

A  Monte  Carlo  simulation  technique  is  used  to  obtain  esti- 
mates of  hurricane  wind  speeds  in  the  Gulf  and  East  Coasts  of 
the  United  States.  The  paper  describes  the  sources  of  data,  the 
probabilistic  models  for  the  climatological  characteristics  of  hur- 
ricanes, and  the  physical  models  for  the  hurricane  wind  speed 
field  used  in  the  estimations.  Estimated  values  of  fastest-mile 
hurricane  wind  speeds  at  10  m  above  ground  in  open  terrain  at 
the  coastline  and  at  200  km  inland  are  given  for  various  mean 
recurrence  intervals.  The  estimated  hurricane  wind  speeds  were 
found  to  be  best  fitted  by  Weibull  distributions  with  tail  length 
parameters  y  >  4.  Estimates  are  given  of  various  errors  inherent 
in  the  estimated  values  of  the  hurricane  wind  speeds.  Owing  to 
uncertainties  with  respect  to  the  applicability  of  the  physical 
models  used  in  this  work  to  locations  north  of  Cape  Hatteras, 
estimated  hurricane  wind  speeds  given  for  these  locations 
should  be  viewed  with  caution. 

19836.  Ehrlich,  D.  J.,  Osgood,  R.  M.,  Jr.,  Turk,  G.  C,  Travis, 
J.  C,  Atomic  resonance-line  lasers  for  atomic  spectrometry. 

Anal.  Chem.  52,  No.  8,  1354-1356  (July  1980). 

Key  words:  atomic  resonance  laser;  atomic  resonance-line 
laser;  flame  spectrometry;  laser  enhanced  ionization;  opto- 
galvanic  effect;  photodissociation  laser. 

Atomic  resonance-line  lasers  based  on  photodissociation  of 
metal-halide  molecules  have  important  implications  for  spectro- 
chemical  analysis.  Analytical  curves  of  growth  and  limits  of 
detection  have  been  obtained  by  laser  enhanced  ionization  (LEI) 
for  two  (Tl  and  Na)  of  the  eight  atomic  resonance  line  lasers 
which  have  been  demonstrated  to  date.  The  fixed  frequency 
lasers  offer  a  significant  simplicity  advantage  over  tunable  dye 
lasers.  In  addition,  the  presence  of  additional  atomic  laser  lines 
permits  the  excitation  of  high  energy  electronic  levels  by  means 
of  sequential  excitation.  Such  two-wavelength  excitation  demon- 
strated by  the  Na  LEI  result  reported  here,  has  important  impli- 
cations for  both  selectivity  and  sensitivity.  Although  general 
applicability  will  depend  on  further  development  of  the  lasers, 
they  are  presently  appropriate  for  many  special,  dedicated  appli- 
cations. 

19837.  Gadzuk,  J.  W.,  Metiu,  H.,  Theory  of  electron-hole  pair 
excitations  in  unimolecular  processes  at  metal  surfaces.  I.  X-ray 
edge  effects,  Phys.  Rev.  B  22,  No.  6,  2603-2613  (Sept.  15, 
1980). 

Key  words:  electron-hole  pairs;  molecular  processes;  .sur- 
face reactions;  x-ray  edge. 

A  theory  of  the  dynamics  of  molecular  processes  at  solid 
surfaces  must  necessarily  deal  with  those  aspects  of  the  solid 
which  provide  dissipative  or  irreversible  reaction  channels,  thus 
giving  the  particular  process  a  direction  in  time.  While  the  heat- 
bath  aspects  of  the  solid  are  often  considered  from  the  phonon 
point  of  view,  there  is  increasing  speculation  that  the  substrate 
electron-hole  pair  excitations  may  be  a  significant  rate-determin- 
ing factor,  at  least  for  metals.  This  belief  is  supported  by  various 
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conclusions  which  have  emerged  from  theoretical  studies  of 
time-dependent  perturbations  acting  on  extended  Fermi  systems, 
as  physically  realized  in  core-level  spectroscopies  of  soiids.  We 
present  here  one  phase  of  a  study  of  surface  reaction  dynamics, 
focusing  on  the  irreversible  coupling  of  nuclear  motion  of  an 
incident  beam  of  atoms  or  molecules  with  the  substrate  elec- 
trons. For  the  cases  in  which  the  incident  particle  undergoes  a 
substrate-induced  diabatic  transition  in  its  internal  electronic 
state,  a  sudden  localized  perturbation  on  the  electrons  is  turned 
on.  In  analogy  with  the  x-ray  edge  problem,  an  infrared  diver- 
gent spectrum  of  electron-hole  pairs  is  created  which  could  give 
rise  to  irreversibility.  Specific  examples  are  considered  and  the 
ramifications  on  such  observable  quantities  as  sticking  coeffi- 
cients are  detailed. 

19838.  Kayser,  R.  F.,  Raveche,  H.  J.,  Emergence  of  periodic 
density  patterns,  Phys.  Rev.  B  22,  No.  1,  424-435  (July  1, 
1980). 

Key  words:  BBGKY  equation;  bifurcation;  direct  correla- 
tion function  equation;  freezing;  periodic  crystalline  solu- 
tions. 

Two  recent  statistical-mechanical  theories  for  the  periodic 
patterns  exhibited  by  the  local  density  pi(r5  as  a  uniform  fluid 
crystallizes  are  analyzed.  One  theory  is  based  on  the  direct 
correlation  function,  the  other  on  the  pair  correlation  function. 
In  the  absence  of  tractable  equations  for  the  angular  dependence 
of  these  functions  in  an  ordered  phase,  similar  assumptions  are 
made  in  both  theories  which  lead  to  similar  nonlinear  integral 
equations.  The  differences  between  investigating  the  local  stabil- 
ity of  the  fluid  in  contrast  to  the  global  stability  of  the  predicted 
ordered  phase  are  considered.  Calculations  are  given  for  the 
hard-sphere  interaction  in  one  and  three  dimensions  and  the 
global  predictions  for  pi(r)  and  the  thermodynamic  properties 
are  discussed  in  terms  of  the  underlying  structure  of  both  the 
exact  and  the  approximate  equations.  An  exact  treatment  of 
either  theory  for  an  infinite  system  with  no  constraints  excludes 
bifurcation.  In  light  of  this,  the  significance  of  bifurcation  in 
studying  phase  transitions  is  discussed. 

19839.  Ausloos,  P.,  Jackson,  J.  A.  A.,  Lias,  S.  G.,  Reactions  of 
benzyl  ions  with  alkanes,  alkenes,  and  aromatic  compounds,  Int. 
J.  Mass  Spectrom.  Ion  Phys.  33,  269-283  (1980). 

Key  words:  free  radicals;  heats  of  formation;  ion  cyclotron 
resonance  spectrometer;  ion-molecule  reactions;  ions;  rate 
constants. 

Biomolecular  chemical  reactions  of  benzyl  ions  with  hydro- 
carbons and  halogenated  hydrocarbons  have  been  examined  in 
an  ion  cyclotron  resonance  spectrometer.  Benzyl  ions  undergo 
hydride  transfer  reactions  with  linear,  branched,  and  cyclic  al- 
kanes. The  probability  that  a  collision  will  lead  to  reaction  is 
generally  low,  and  is  directly  dependent  on  the  exothermicity  of 
the  reaction.  Collision  of  the  benzyl  ion  with  an  olefin  leads  to 
condensation  followed  (under  the  conditions  of  this  study,  10~^- 
10"^  torr)  by  a  dissociation  to  form  a  lower  olefin.  Isotopic 
labelling  experiments  demonstrate  that  extensive  rearrangement 
occurs  in  the  condensation  ion  prior  to  dissociation,  even  when 
the  dissociation  regenerates  the  benzyl  ion.  Benzyl  ions  react 
with  alkylbenzenes  via  "CH2-transfer  reactions" 
(C6H5CH2''  -I-  Alkylbenzenes  -*  Alkylbenzyl*  -|-  CeHs)  as  well 
as  through  hydride  transfer  reactions  involving  the  side  chain; 
reaction  of  benzyl  ions  with  halogenated  toluenes,  however, 
yields  a  CH2-transfer  occasionally  at  the  site  of  the  halogen 
atom,  thereby  giving  a  neutral  CsHsX  product. 

19840.  Wolynec,  S.,  Escalante,  E.,  Determination  of  "true"  po- 
larization curves  for  corrosion  rate  measurements  of  steel  in 
NaCl  stagnant  solutions,  Corrosion-NACE  36,  No.  7,  327-334 
(1980). 

Key  words:  carbon  steel;  chronoamperometry;  corrosion 
rate  measurement;  polarization. 


Determination  of  corrosion  rate  for  carbon  steel  in  stagnant 
NaCl  solutions  was  attempted  by  the  linear  polarization  method, 
but  none  of  the  polarization  data  obtained  by  conventional  pro- 
cedures (potentiostatic  or  potentiodynamic)  gave  satisfactory  re- 
sults. It  was  shown  that  the  value  of  calculated  corrosion  rate  is 
affected  by  the  direction  in  which  the  polarization  is  undertak- 
en, by  the  scanning  rate  for  curves  determined  by  potentiodyna- 
mic technique,  and  by  the  time  interval  between  consecutive 
steps  for  curves  determined  by  potentiostatic  technique.  A  new 
method  for  obtaining  polarization  data  was  derived  from  chron- 
oamperometric  investigations.  This  method  is  similar  to  the  po- 
tentiostatic one,  with  two  differences:  (1)  The  polarization  po- 
tential is  switched  off  for  some  minutes  between  two  consecu- 
tive steps  so  as  to  allow  the  corroding  system  to  recover,  at 
least  partially,  the  conditions  observed  initially,  and  (2)  the 
current  is  determined  by  extrapolating  the  data  of  the  current 
decay  curves  to  infinite  time.  It  was  observed  that  in  those 
curves,  the  current  holds  an  exponential  relationship  to  the 
inverse  of  the  square  root  of  time.  The  data  generated  by  this 
method  is  in  good  agreement  with  weight  loss  and  corrosion 
potential  measurements  not  only  in  terms  of  corrosion  rate  but 
also  in  terms  of  Tafel  slopes. 

19841.  Wise,  S.  A.,  Chesler,  S.  N.,  Guenther,  F.  R.,  Hertz,  H. 
S.,  Hilpert,  L.  R.,  May,  W.  E.,  Parris,  R.  M.,  Interlaboratory 
comparison  of  determinations  of  trace  level  hydrocarbons  in 
mussels, /1«(2/.  Chem.  52,  No.  12,  1828-1833  (Oct.  1980). 

Key  words:  aliphatic  hydrocarbons;  aromatic  hydrocar- 
bons; gas  chromatography;  hydrocarbons;  interlaboratory 
comparison;  liquid  chromatography;  mass  spectrometry; 
mussels;  polycyclic  aromatic  hydrocarbons;  tissue  analyses. 

The  results  of  the  determination  of  trace-level  hydrocarbons 
in  mussel  tissue  homogenates  from  two  different  sites  are  com- 
pared among  eight  laboratories.  The  values  for  the  concentra- 
tions of  total  extractable  hydrocarbons,  total  hydrocarbons  in 
the  gas  chromatographic  elution  range,  and  individual  hydrocar- 
bon compounds  generally  differed  by  less  than  a  factor  of  four. 
Sample  inhomogeneity,  storage  instability  over  a  nine-month 
period,  and  analysis  uncertainty  contributed  to  an  observed  in- 
tralaboratory  precision  (lo^)  of  ±  40%.  The  results  are  dis- 
cussed with  regard  to  the  reliability  and  comparability  of  data 
currently  generated  in  environmental  monitoring  programs. 

19842.  Waxier,  R.  M.,  Feldman,  A.,  Piezooptic  coefficients  of 
four  neodymium-doped  laser  glasses,  Appl.  Opt.  19,  No.  IS, 
2481-2482  (Aug.  1,  1980). 

Key  words:  glass;  lasers;  photoelasticity;  piezooptic;  refrac- 
tive index. 

The  results  of  measurements  of  the  piezooptic  coefficients  of 
four  new  laser  glasses,  one  neodymium-doped  phosphate  glass 
and  three  neodymium-doped  fluorophosphate  glasses  are  report- 
ed. The  measurements  were  made  at  0.6328  /xm  and  1.15  [im, 
and,  in  general,  the  values  are  slightly  smaller  at  the  longer 
wavelength.  The  small  values  of  the  coefficients  at  both  wave- 
lengths for  certain  glasses  indicate  that  these  glasses  are  to  be 
preferred  for  laser  use. 

19843.  Thomson,  R.,  Theory  of  chemically  assisted  fracture.  Part 
1.  General  reaction  rate  theory  and  thermodynamics,  /  Mater. 
Sci.  15,  1014-1026  (1980). 

Key  words:  environmental  fracture;  fracture;  materials  fail- 
ure; reaction  rate  theory;  slow  crack  growth;  surface 
energy. 

In  this  first  of  a  two-paper  series,  we  develop  a  theoretical 
formulation  for  chemically  assisted  fracture  in  materials.  The 
external  environment  is  assumed  to  be  a  diatomic  gas,  and  the 
chemical  attack  is  at  the  crack  tip.  The  crack  is  presumed  to  be 
atomically  sharp,  and  the  adsorbing  chemical  species  lowers  the 
energy  of  bond  breaking  at  the  crack  tip.  The  formalism  is 
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couched  in  the  language  of  chemical  absolute  reaction  rate 
theory,  and  the  results  bear  a  close  resemblance  to  the  reaction 
rate  theory  of  atomic  diffusion  in  solids.  Expressions  are  derived 
for  thermally  activated  crack  growth.  The  thermodynamic  limit 
is  derived,  and  the  connection  made  to  previous  macroscopic 
mechanical  treatments.  A  qualitative  discussion  is  given  of  more 
complex  forms  of  fracture  chemistry.  General  conclusions  are 
that  atmospherically  assisted  fracture  should  be  associated  with 
changes  in  adsorbed  surface  energy;  that  details  of  kinetics  will 
vary  widely  from  one  chemical  system  and  material  to  another; 
and,  that  cleavage  experiments  should  be  a  quantitative  tool  for 
surface  and  interfacial  energy  measurements.  Finally,  bridging 
reactions  at  the  crack  tip  are  shown  to  lead  to  possibilities  for 
chemical  toughening  of  the  material. 

19844.  Salomone,  L.  A.,  The  effect  of  organization  culture  on 
managers,  Proc.  ASCE  Convention  and  Exposition,  Hollywood, 
FL.  Oct.  27-31,  1980.  pp.  1-13  (American  Society  of  Civil 
Engineers,  New  York,  NY,  1980). 

Key  words:  management  theory;  managers;  organizational 
development;  organization  culture;  strategic  model;  theories 
of  behavior. 

Systematic  examination  of  management,  with  few  exceptions, 
is  the  product  of  the  present  century  and  especially  of  the  past 
several  decades  although  most  students  of  management  would 
agree  that  problems  of  management  have  existed  since  the  dawn 
of  organized  life.  Changes  in  the  size,  diversity  and  complexity 
of  projects  have  reemphasized  the  need  for  developing  better 
and  more  effective  techniques  in  project  management.  In  addi- 
tion, the  unsettled  economic  environment  has  reduced  the 
number  of  new  projects,  and  as  a  result,  has  increased  the 
competition  in  private  industry  for  those  projects  which  are 
funded.  Likewise,  in  government,  similar  pressures  have  been 
created  because  of  efforts  to  decrease  or  hold  down  government 
spending. 

The  management  theory  which  is  assisting  the  National  Engi- 
neering Laboratory  of  the  National  Bureau  of  Standards  in 
Washington,  D.C.  and  its  managers  in  their  search  for  excel- 
lence is  presented,  and  the  effect  of  organization  culture  on 
managers  is  discussed.  Using  the  Managerial  Grid  developed  by 
Robert  R.  Blake  and  Jane  S.  Mouton,  the  perceptions  of  some 
government  employees  and  corporate  managers  regarding  the 
soundest  organization  culture  are  investigated.  Also,  results  of 
an  experiment  in  which  government  employees  were  asked  to 
rank  the  alternatives  to  questions,  designed  to  evaluate  organiza- 
tion culture,  based  on  how  their  organization  actually  operates 
are  presented. 

19845.  Prialnik,  D.,  Shaviv,  G.,  The  relationship  between  the 
envelope  composition  of  a  6  red-giant  model  and  its  future 
evolution,  Astron.  Astrophys.  88,  127-134  (1980). 

Key  words:  abundances;  evolution;  planetary  nebulae;  red 
giants. 

The  questions  regarding  the  maximum  mass  of  a  main-se- 
quence star  that  becomes  a  white-dwarf;  the  mass  of  single 
white  dwarfs;  the  enhanced  abundance  ratios  of  N/O  and  He/H 
in  planetary  nebulae  and  the  He^  abundance  in  planetaries  and 
in  the  interstellar  medium  are  shown  to  be  interrelated.  We  find 
that  a  model  star  of  6  A^on  the  main-sequence  develops  prior 
to  the  double-shell  source  phase  a  C  — O  core  of  0.82  Mq  an 
enrichment  of  27%  in  the  He/H  ratio  and  a  N/O  ratio  5.5  times 
higher  than  the  solar  value.  These  results  indicate  that  a  6 
star  is  a  plausible  planetary-nebula  progenitor. 

We  also  show  that  intermediate  mass  stars,  ejecting  most  of 
their  mass  during  the  red-giant  stage,  are  important  contributors 
of  C  and  O  isotopes  and  of  He^  to  the  interstellar  medium. 

19846.  Barkigia,  K.  M.,  Rajkovic-Blazer,  L.  M.,  Pope,  M.  T., 
Prince,  E.,  Quicksall,  C.  O.,  Molybdoarsinate  heteropoly  com- 
plexes. Structure  of  the  hydrogen 


tetramolybdodimethyIarsinate(2-)  anion  by  x-ray  and  neutron 
diffraction,  Inorg.  Chem.  19,  No.  9,  2531-2537  (1980). 

Key  words:  crystal  structure;  heteropoly  complexes;  hydro- 
gen bonds;  molybdoarsinate;  neutron  diffraction;  x-ray  dif- 
fraction. 

Seven  salts  of  the  heteropoly  molybdate  anions 
R2AsMo40i5H^  (R  =  CHs,  C2H5,  QHa)  have  been  synthesized 
and  characterized  by  spectroscopic  measurements.  The  structure 
of  [(CN3H6)2AsMo40i5H]-H20  (Pl,/c,  a  =  8.531  (2)  A, 
6  =  8.527  (2)  A,  c=  30.129  (5)  A,  /?  =  95.49  (2)°)  has  been 
determined  by  single-crystal  x-ray  and  neutron  diffraction  and 
refined  to  final  consistency  indices  R  and  Ru>  of  0.043  and  0.063 
for  the  x-ray  data  and  0.047  and  0.037  for  the  neutron  data.  The 
anion  may  be  viewed  as  a  ring  of  face-  and  edge-shared  MoOe 
octahedra  capped  by  the  tetrahedral  (CH3)2As02~  group.  At  the 
base  of  the  anion  is  an  oxygen  that  is  asymmetrically  shared  by 
all  four  Mo  atoms  (Mo-O  =  2.360-2.927  A).  The  single  an- 
ionic proton  required  by  the  stoichiometry  is  located  on  the 
basal  oxygen,  with  an  O  — H  bond  length  of  0.991  (5)  A.  The 
unique  hydrogen  participates  in  a  hydrogen  bond  to  a  water 
molecule  which  is  1.779  (5)  A  away  from  the  hydrogen. 

19847.  Behrens,  J.  W.,  Schrack,  R.  A.,  Bowman,  C.  D.,  Nondes- 
tructive examination  of  a  defective  silver  braze  using  resonance- 
neutron  radiography,  Nucl.  Technol.  51,  No.  1,  78-82  (Nov. 
1980). 

Key  words:  epithermal  neutrons;  neutron  radiography;  non- 
destructive assay;  nondestructive  evaluation;  position-sensi- 
tive proportional  counter. 

Resonance-neutron  radiography  is  being  developed  at  the  Na- 
tional Bureau  of  Standards  (NBS)  for  use  in  nondestructive 
evaluation  (NDE)  and  assay  (NDA)  applications.  To  illustrate 
the  method  we  determined  the  distribution  and  thickness  of 
silver  between  two  silver-brazed  metal  plates.  The  NBS  electron 
Linac  provided  a  pulsed  source  of  epithermal  neutrons.  Neutron 
energy  was  determined  using  the  time-of-flight  technique.  Neu- 
trons were  detected  using  a  one-dimensional  position-sensitive 
proportional  counter  containing  4  atm  ^e,  6  atm  argon,  and  0.5 
atm  CO2  and  having  a  spatial  resolution  of  5  mm.  Transmission 
values,  measured  over  the  5.2-eV  resonance  in  '"^Ag,  were  used 
to  locate  the  silver.  Simple  area  analysis  of  these  values  yielded 
the  amount  of  silver  that  was  present. 

19848.  Berman,  G.  A.,  ASTM  Committee  E-36:  Participation  in 
laboratory  evaluation  and  accreditation.  Am.  Soc.  Test.  Mater. 
Stand.  News  8,  No.  12,  8-10  (Dec.  1980). 

Key  words:  evaluation  criteria;  laboratory  accreditation; 
standards  committees. 

Laboratory  accreditation  is  widely  used  for  identifying  capa- 
ble testing  laboratories.  Over  70  formal  accreditation  systems 
currently  exist  in  the  United  States  which  are  sponsored  or 
operated  by  Federal,  State  and  local  governments,  trade  associ- 
ations, and  professional  societies.  Some  7000  laboratories  are 
evaluated  through  these  formal  systems.  It  is  estimated  that  up 
to  8000  private  less  formal  accreditation  systems  exist  which 
evaluate  some  50,000  laboratories  to  meet  contractural  require- 
ments of  the  Department  of  Defense,  National  Aeronautics  and 
Space  Administration,  the  Nuclear  Regulatory  Commission  and 
others. 

ASTM  Committee  E36  on  Criteria  for  the  Evaluation  of 
Testing  Laboratories  and  Inspection  Agencies  was  established  in 
1973  to  develop  generic  standards  which  could  be  used  by 
accreditors  as  a  basis  for  laboratory  evaluation.  The  Committee 
has  prepared  a  document,  E548,  "Standard  Practice  for  Use  in 
the  Evaluation  of  Testing  and  Inspection  Agencies"  which  pro- 
vides a  framework  for  information  disclosure  in  categories  of 
laboratory  organization,  management,  human  and  physical  re- 
sources, operational  procedures,  and  quality  assurances  prac- 
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tices.  While  this  standard  has  done  much  to  provide  a  basis  for 
information  disclosure  more  work  is  needed  to  provide  generic 
information  and  guidance.  To  this  end  the  committee  is  develop- 
ing criteria  for  accreditors  and  accreditation  systems. 

19849.  Blau,  P.  J.,  Use  of  a  two-diagonal  measurement  method  for 
reducing  scatter  in  Knoop  microhardness  testing,  Scr.  Metall. 
14,  719-724  (1980). 

Key  words:  brass;  copper;  hardness  testing;  Knoop;  micro- 
hardness;  nondestructive  testing. 

Knoop  indenter  microhardness  data  for  Cu  and  Cu-30 
wt%Zn  were  used  to  demonstrate  the  usefulness  of  a  two  inden- 
tation diagonal  measurement  method  for  reducing  data  scatter. 
Measuring  both  major  and  minor  diagonals  of  the  Knoop  inden- 
tations reduced  the  variability  of  the  microhardness  data  more 
for  the  large-grained  Cu  than  it  did  for  smaller-grained  brass; 
however,  there  was  a  noticeable  improvement  in  numerical  re- 
producibility in  both  materials.  The  two-diagonal  method  may 
be  most  useful  for  cases  where  large,  relatively  easy  to  measure 
indentations  are  produced  and/or  where  only  a  limited  sample 
of  material  is  available  and  large  numbers  of  microhardness  tests 
cannot  easily  be  performed. 

19850.  deCandia,  F.,  Russo,  R.,  Vittoria,  V.,  Peterlin,  A.,  Trans- 
port properties  of  annealed,  drawn  low-density  polyethylene 
(LDPE),  J.  Poly.  Sci.  Polym.  Phys.  Ed..  18,  2083-2096  (1980). 

Key  words:  annealing;  diffusion;  drawing;  low  density  poly- 
ethylene; sorption. 

The  specific  concentration  Ca  of  methylene  chloride,  the  zero- 
concentration  diffusion  coefficient  Do,  and  the  concentration 
coefficient  jd  of  the  diffusivity  in  drawn  and  annealed  LDPE 
were  measured.  The  influence  of  the  drawing  rate,  of  annealing 
with  the  ends  of  the  sample  free  and  fixed  and  the  effects  of 
time  of  standing  at  room  temperature  after  annealing  were  in- 
vestigated. The  observed  transport  properties  are  in  good  agree- 
ment with  the  microfibrillar  model  of  fibrous  structure,  its  relax- 
ation during  annealing,  and  the  slow  crystallization  of  relaxed 
tie-molecules  upon  standing  at  room  temperature. 

19851.  Cahn,  J.  W.,  Antiphase  domain  growth  in  CusAu,  Scr. 
Metall.  14,  No.  1,  93-94  (Jan.  1980). 

Key  words:  antiphase  domains;  copper  alloys;  diffusion; 
domain  growth;  gold  alloys;  ordered  alloys. 

Data  recently  published  on  domain  growth  in  CusAu  fit  my 
published  theory  better  than  one  the  authors  try  to  put  forth. 

19852.  Klose,  J.  Z.,  Bridges,  J.  M.,  Ott,  W.  R.,  The  use  of 
deuterium  lamps  as  radiometric  standards  between  115  nm  and 
350  nm,  (Extended  Abstract),  (Proc.  VI  Int.  Conf.  on  Vacuum 
Ultraviolet  Radiation  Physics,  University  of  Virginia,  Char- 
lottesville, VA,  June  2-6,  1980),  Paper  III-52  in  VUV  Lasers. 
Synchrotron  Radiation,  Atmospheric  <&  Space,  Instrumentation, 
and  Applications  III,  1-3  (U.S.  Naval  Research  Laboratory, 
Washington,  DC,  1980). 

Key  words:  deuterium  lamps;  radiometry;  spectral  irradi- 
ance;  standards;  vacuum  ultraviolet. 

The  spectrum  of  a  deuterium  lamp  has  been  investigated  at 
wavelengths  shorter  than  165  nm  for  use  as  a  radiometric  stand- 
ard. Applications  will  be  discussed. 

19853.  Egelhoff,  W.  F.,  Jr.,  Tibbetts,  G.  G.,  Photoemission  stud- 
ies of  a  mixed  valent  ytterbium  aluminum  alloy,  (Extended 
Abstract),  (Proc.  VI  Int.  Conf.  on  Vacuum  Ultraviolet  Radi- 
ation Physics,  University  of  Virginia,  Charlottesville,  VA, 
June  2-6,  1980),  Paper  1-20  in  VUV  Lasers,  Synchrotron  Radi- 
ation, Atmospheric  &  Space,  Instrumentation,  and  Applications 
III,  1-3  (U.S.  Naval  Research  Laboratory,  Washington,  DC, 
1980). 


Key  words:  Auger;  core-holes;  mixed-valence;  photoioniza- 
tion;  resonance;  ytterbium. 

A  valence  change  from  f to  f occurs  in  ytterbium  atoms  in 
a  mixed-valent  ytterbium-aluminum  alloy  during  autoionization 
and  Auger-electron  emission.  In  both  of  these  emission  process- 
es the  4f-shell  occupancy  increases  when  the  shell  becomes 
more  tightly  bound  under  the  influence  of  the  core  hole.  The 
quenching  of  the  core  hole,  which  terminates  the  process, 
occurs  after  the  valence  change,  so  that  the  f^^  initial  state  is  not 
manifest  in  the  spectra. 

19854.  Peterlin,  A.,  Chain  folding  in  lamellar  crystals,  Macromo- 
lecules  13,  No.  4,  777-782  (July-Aug.  1980). 

Key  words:  chain  folding  in  polymers;  crystal  amorphous 
complex;  lamellar  crystallization;  lamellar  morphology; 
polymer  crystallization. 

Small-angle  neutron  scattering  yields  a  gyration  radius  and  a 
segment  distribution  of  the  linear  polyethylene  molecule  which 
can  be  best  interpreted  by  a  model  based  on  the  original  sugges- 
tion by  Frank  and  the  analysis  by  Flory  of  chain  folding  on  the 
boundary  between  the  crystal  core  and  the  amorphous  surface 
layer.  In  order  to  provide  space  for  the  amorphous  chains  half 
the  stems  in  the  crystal  lattice  must  be  connected  by  regular 
loops  with  adjacent  reentry.  One  third  of  all  the  stems  must  be 
connected  by  random  loops  in  order  to  reproduce  the  small- 
angle  neutron-scattering  data  on  samples  quenched  from  the 
melt. 

19855.  Ellingson,  W.  A.,  Berger,  H.,  Three-dimensional  radio- 
graphic imaging.  Paper  in  Research  Techniques  in  Nondestruc- 
tive Testing  IV,  1-38  (Academic  Press  Inc.,  (London  Ltd.), 
London,  England,  1980). 

Key  words:  computerized  axial  tomography;  Fresnel  zone; 
holographic  reconstruction;  imaging;  laminagraphy;  nondes- 
tructive testing;  radiography;  three-dimensional  radiogra- 
phy; tomography;  x-ray  laser. 

In  this  chapter,  the  various  three-dimensional  imaging  meth- 
ods will  be  described,  with  selected  examples  of  NDT  applica- 
tions; also,  the  limitations  of  the  more  developed  methods  with 
respect  to  in-plane  and  plane-to-plane  resolution  will  be  pointed 
out.  Although  most  of  these  schemes  have  been  used  in  a 
limited  way  as  compared  to  conventional  NDT  methods,  the 
availability  of  new  devices,  techniques,  and  knowledge  may 
make  any  or  all  of  the  three-dimensional  methods  more  widely 
applicable  to  NDT  in  the  future. 

19856.  Linsky,  J.  L.,  Stellar  chromospheres  and  coronae.  Trans. 
lAU  (Report  of  Commission  36  on  Theory  of  Stellar  Atmos- 
pheres). XVIIA,  Pt.  2,  197-203  (1979). 

Key  words:  spectroscopy,  ultraviolet;  spectroscopy,  visible; 
stars,  chromospheres;  stars,  coronae;  stars,  emission  line; 
stars,  late-type. 

Important  advances  have  been  made  recently  in  this  field  due 
to  the  development  of  spectroscopic  diagnostics  and  the  growth 
of  ultraviolet  and  x-ray  data  from  space.  These  data  lead  to 
estimates  of  physical  properties  in  chromospheres  and  coronae 
of  individual  stars,  and  to  a  first  generation  of  models.  In  some 
cases  crude  estimates  of  radiative  losses  have  been  made;  these 
pose  tests  of  theoretical  estimates  of  nonradiative  heating  rates. 

19857.  Vreeland,  R.  G.,  Levin,  B.  M.,  Psychological  aspects  of 
firesetting.  Chapter  3  in  Fires  and  Human  Behaviour,  D. 
Canter,  Ed.,  pp.  31-46  (John  Wiley  &  Sons  Ltd.,  New  York, 
NY,  1980). 

Key  words:  arson;  behavior  disorder;  fire;  firesetters;  mo- 
tives; psychiatry;  psychopathic  personality;  psychopathol- 

ogy. 
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The  purpose  of  this  chapter  is  to  examine  some  of  the  psycho- 
logical factors  involved  in  firesetting  and  arson.  Although  arson 
is  a  major  problem  and  has  been  an  area  of  behavioral  research 
for  over  a  century,  we  still  know  very  little  about  its  etiology 
and  even  less  about  its  treatment.  This  paper  summarizes  the 
research  literature  and  discusses:  1)  types  and  motives  of  fireset- 
ters,  2)  intellectual  and  academic  performance  of  firesetters;  3) 
psychopathology  of  firesetting;  and  4)  treatment. 

19858.  Penn,  D.  R.,  Mean  free  paths  of  very-low-energy  elec- 
trons: The  effects  of  exchange  and  correlation,  Phys.  Rev.  B  22, 
No.  6,  2677-2682  (Sept.  15,  1980). 

Key  words:  exchange  and  correlation;  low  energy  elec- 
trons; mean  free  path. 

The  mean  free  paths  of  low-energy  electrons  in  a  free-elec- 
tron-like material  are  calculated  using  a  screened  electron-elec- 
tron interaction  which  is  antisymmetrized  for  the  case  of  paral- 
lel-spin electrons.  Calculations  are  carried  out  for  several  differ- 
ent approximations  of  the  screening  function:  Fermi-Thomas, 
Lindhard,  Singwi,  and  Kukkonen-Overhauser.  The  first  three 
yield  mean  free  paths  that  agree  to  within  10%,  while  the 
Kukkonen-Overhauser  screening  yields  mean  free  paths  that  are 
roughly  half  those  given  by  the  other  approximations.  The 
effect  of  the  Pauli  principle  in  all  cases  is  that  the  scattering 
between  antiparallel-spin  electrons  is  roughly  three  to  ten  times 
stronger  than  between  parallel-spin  electrons. 

19859.  Ogburn,  F.,  Ballard,  D.,  Thickness  of  gold  coating  meas- 
ured with  a  calibrated  SEM,  Plating  Surf.  Finish.  67,  No.  4,  49- 
53  (Apr.  1980). 

Key  words:  gold  coating  cross  section;  magnification  cali- 
bration; SEM;  thickness  measurement;  video  waveform. 

The  thickness  of  gold  coatings  can  be  measured  in  a  metallo- 
graphic  cross  section  by  examination  with  a  scanning  electron 
microscope  (SEM).  The  SEM  magnification  is  calibrated  with  a 
stage  micrometer  scale  and  measurements  made  on  conventional 
photomicrographs  or,  for  improved  accuracy,  measurements  are 
made  on  photos  of  the  SEM  video  waveform  signal.  The  uncer- 
tainty of  coating  thickness  measurements  at  10,000  magnification 
is  about  0.06  /j.m  (2.4  microinches). 

19860.  Madey,  T.  E.,  The  role  of  steps  and  defects  in  electron 
stimulated  desorption:  Oxygen  on  stepped  W(llO)  surfaces, 

Surf.  Sci.  94,  483-506  (1980). 

Key  words:  adsorption;  chemisorption;  electron  stimulated 
desorption;  ion  angular  distribution;  oxygen;  stepped  sur- 
faces; surface  bonding;  tungsten. 

In  order  to  examine  the  role  of  atomic  steps  and  defects  on 
electron  stimulated  desorption  (ESD)  phenomena,  we  have  stud- 
ied the  adsorption  of  oxygen  on  a  polyhedral  tungsten  crystal 
containing  a  W(llO)  flat  and  4  fiats  having  orientations  6°  and 
10°  off  the  (110)  plane  with  rows  of  steps  parallel  to  the  [100] 
and  [110]  directions.  Upon  adsorption  at  300  K,  there  is  little  or 
no  ESD  O^  emission  from  the  oxygen-covered  (110)  plane.  In 
contrast,  the  stepped  surfaces  yield  intense  O*  emission  normal 
to  the  terraces  and  in  "downstep"  directions,  as  seen  using 
electron  stimulated  desorption  ion  angular  distributions 
(ESDIAD).  The  presence  of  atomic  steps  has  a  major  influence 
on  sticking  probability,  saturation  oxygen  coverage  and  the 
ESDIAD  patterns  at  all  adsorption  temperatures  in  the  range 
100  K  to  >  1400  K.  Adsorption  at  low  coordination  sites  ap- 
pears to  be  a  key  factor  in  producing  high  ESD  ion  yields. 

19861.  Lias,  S.  G.,  Shold,  D.  M.,  Ausloos,  P.,  Proton-transfer 
reactions  involving  alkyi  ions  and  alkenes.  Rate  constants,  iso- 
merization  processes,  and  the  derivation  of  thermochemical 
data,  J.  Am.  Chem.  Soc.  102,  No.  8,  2540-2548  (Apr.  9,  1980). 


Key  words:  aromatic  molecules;  benzyl  ions;  hydride  ion 
transfer;  ion  cyclotron  resonance  spectrometer;  ion-mole- 
cule reactions;  rate  constant. 

Rate  constants  and  mechanisms  have  been  determined  for 
proton  transfer  reactions  of  the  type  AH"^  +  M-^-MH"*^  -|-  A, 
where  A  is  propylene,  isobutene,  trans-2-butene,  cyclopentene 
and  cyclohexene.  In  order  to  avoid  competing  side  effects  the 
AH*  reactant  ions  are  generated  in  alkanes  and  alkylhalides. 

It  is  observed  that  the  rate  constants  for  exothermic  direct 
proton  transfer  reactions,  from  AH"^  to  M  or  from  MH"^  to  A, 
are  equal  to  the  collision  rate  only  when  the  total  rotational, 
vibrational  and  electronic  entropy  change  associated  with  the 
reaction  is  positive,  and  when  the  exothermicity  of  the  reaction 
exceeds  2-4  kcal/mole.  On  the  basis  of  rate  constants  in  the 
forward  and  reverse  direction  for  multiple  reaction  pairs,  inter- 
nally consistent  values  are  obtained  for  the  proton  affinities  of 
propylene,  isobutene  and  cyclopentene. 

Protonation  of  tr-2-C4H8  by  H3O+  (AHfl„  =  - 10  kcal/mole) 
yields  sec-C4H9'^  exclusively.  However,  carbon  skeletal  rearran- 
gement to  the  t-C4H9*  configuration  becomes  important  when 
the  AH  of  the  proton  transfer  is  <  10  kcal/mole.  The  experi- 
mental evidence  indicates  that  the  isomerization  occurs  before 
departure  of  C4H9'^  from  the  reaction  complex.  Taking  a  maxi- 
mum value  AH/(t-C4H9*)  =  164.2  ±1.5  kcal/mole,  the  values 
derived  for  the  heats  of  formation,  in  kcal/mole,  are:  sec-CsH?*, 
185.7  ±2.1;  C-C5H9+,  185.5  ±1.9;  sec-C4H9*,  178.5  ±  2.9;  c- 
CeHii"',  171  ±  3;  c-aHsCHi-',  166.3  ±  1.7;  t-CsHi,*, 
156.7  ±2.0;  c-C«HloCH3^  154.8  ±  1.7;  t-C6Hl3^  150.6  ±1.8 
(the  last  four  from  an  analysis  of  data  from  the  literature). 

19862.  Kusuda,  T.,  Silberstein,  S.,  McNall,  P.  E.,  Jr.,  Modeling 
of  radon  and  its  daughter  concentrations  in  ventilated  spaces,  /. 

Air  Pollut.  Control.  Assoc.  30,  No.  11,  1201-1207  (Nov.  1980). 

Key  words:  energy  conservation;  indoor  air  quality;  radio- 
activity; radon;  ventilation. 

In  order  to  predict  indoor  radiation  levels  due  to  radon 
daughters  at  low  building  ventilation  and  air  leakage  rates,  dif- 
ferential equations  governing  the  decay  and  venting  of  radon 
(Rn-222)  and  its  daughters  were  used.  A  computer  program 
based  on  the  equations  was  written  to  predict  radon  and  daugh- 
ter concentrations,  total  potential  alpha  energy  concentration 
and  equilibrium  factor.  The  program  can  account  for  time  de- 
pendence of  ventilation  and  emanation  rates  and  is  readily  used 
by  building  designers. 

Sample  calculations  using  the  program  showed  that  potential 
alpha  energy  levels  in  tightened  buildings  can  commonly  reach 
about  0.01  working  level  (WL),  a  level  more  than  twice  as  high 
as  concentrations  currently  found  in  most  houses. 

19863.  Kuriyama,  M.,  Boettinger,  W.  J.,  Burdette,  H.  E.,  Basic 
limits  in  real-time  industrial  radiographic  systems,  (Proc. 
Symp.  on  Real-Time  Radiologic  Imaging,  Philadelphia,  PA, 
Sept.  1980),  Paper  in  Am.  Soc.  Test.  Mater.  Spec.  Tech.  Publ. 
STP  716.  113-127  (1980). 

Key  words:  background  scattering;  collimation;  high  reso- 
lution; image  intensifier;  image  signals;  microradiography; 
monochromatic  radiography;  real-time  radiography;  x-ray 
image  magnifier. 

Industrial  applications  of  radiography  presently  demand  im- 
provements in  resolution  when  radiographic  images  are  viewed 
on  a  real-time  basis.  Unlike  medical  applications  (radiology),  the 
dosage  of  incoming  X-rays  or  gamma-rays  does  not  impose 
serious  restrictions  in  industrial  applications.  In  addition,  many 
advances  in  the  area  of  computer-assisted  intensification  of 
image  signals  allow  us  to  reexamine  the  present  techniques  of 
radiography  from  a  fresh  viewpoint.  As  a  consequence,  we  may 
be  able  to  make  a  major  advance  in  the  improvement  of  resolu- 
tion in  real-time  radiography.  In  this  paper,  we  discuss  (1) 
collimation  of  primary  radiation,  including  apparent  size  of 
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sources,  (2)  monochromatic  radiography  to  obtain  true  signals, 
(3)  resolution  improvement  by  a  magnification  of  X-ray  images 
before  the  radiation  reaches  the  detecting  (or  viewing)  system 
and,  briefly,  (4)  intensification  of  signals  when  crystal  collima- 
tion  is  used. 

19864.  Kranbuehl,  D.  E.,  Verdier,  P.  H.,  Monte  Carlo  studies  of 
polymer  chain  dynamics:  Lattice  dependence,  Polymer  Preprints 
21,  No.  2,  195-196  (Aug.  1980). 

Key  words:  computer  simulation;  end-to-end  length;  entan- 
glement effects;  excluded  volume  effects;  lattice-model 
polymer  chains;  polymer  chain  dynamics;  random-coil  poly- 
mer chains;  relaxation  times;  self-entanglement  effects. 

The  effects  of  excluded  volume  interactions  upon  the  limiting 
long-time  relaxation  behavior  of  vector  end-to-end  length  have 
been  obtained  by  direct  computer  simulation  for  lattice-model 
chains  on  simple  cubic,  body-centered  cubic,  and  face-centered 
cubic  lattices.  Results  have  been  obtained  for  chains  employing 
single-bead  moves,  double-bead  moves,  and  a  mixture  of  both 
types  of  move.  The  chain-length  dependence  of  the  lengthening 
of  the  longest  relaxation  times  by  excluded  volume  appears  to 
be  very  similar  for  all  three  lattices.  For  models  employing  only 
single-bead  or  only  double-bead  move  rules,  the  lengthening  is 
proportional  to  about  the  6/5  power  of  chain  length;  for  models 
employing  a  mixture  of  both  types  of  move,  the  lengthening  is 
proportional  to  about  the  3/5  power  of  chain  length.  At  a  given 
chain  length,  the  lengthening  of  the  longest  relaxation  times  by 
excluded  volume  decreases  with  increasing  lattice  coordination 
number. 

19865.  Kirkpatrick,  D.,  Horlick,  J.,  Proficiency  testing:  An  essen- 
tial element  of  laboratory  accreditation,  Am.  Soc.  Test.  Mater 
Stand.  News  8,  No.  12,  14-17,  48  (Dec.  1980). 

Key  words:  laboratory  accreditation;  laboratory  evaluation; 
laboratory  performance;  proficiency  testing;  thermal  insula- 
tion. 

TTie  National  Voluntary  Laboratory  Accreditation  Program 
(NVLAP)  is  a  laboratory  performance  evaluation  program  op- 
erated by  the  Department  of  Commerce  which  currently  ac- 
credits, upon  request,  laboratories  that  test  thermal  insulation 
materials,  carpets,  and  freshly  mixed  field  concrete.  Decisions  to 
accredit  laboratories  are  based  on  a  three  part  approach  to 
laboratory  evaluation  which  includes  questionnaires,  on-site  ex- 
amination and  proficiency  testing.  Thus,  proficiency  testing  is  an 
essential  element  of  the  NVLAP  accreditation  process.  Al- 
though a  laboratory  may  have  the  facilities,  equipment  and 
personnel  to  meet  NVLAP  criteria,  it  is  of  the  utmost  impor- 
tance to  the  users  of  a  testing  laboratory's  services  that  the 
laboratory  consistently  provide  reliable  testing  results.  The 
actual  ability  of  a  laboratory  to  produce  reliable  testing  results 
can  only  be  verified  by  an  analysis  of  its  performance.  This 
analysis  is  accomplished  through  proficiency  testing. 

The  first  year's  proficiency  testing  program  showed  that  the 
combination  of  the  laboratories,  the  test  materials,  and  the 
standard  test  methods  lead  to  acceptable,  well-behaved  statisti- 
cal results  which  allowed  for  the  comparison  of  testing  labora- 
tories. It  should  be  noted  that  due  to  the  limited  nature  of  the 
testing,  the  identification  of  outliers  did  not  necessarily  mean 
that  those  laboratories  would  not  receive  accreditation. 

19866.  Kincaid,  J.  M.,  Kayser,  R.  F.,  Jr.,  Kinetic  perturbation 
theory  for  dilute  gases,  Phys.  Lett.  78A,  No.  3,  215-216  (Aug. 
1980). 

Key  words:  Boltzmann  equation;  collision  integral;  dilute 
gas;  kinetic  perturbation  theory;  kinetic  theory;  nonequili- 
brium  perturbation  theory;  perturbation  theory;  soft 
spheres;  transport  coefficients. 

We  prove,  for  two  classes  of  smooth,  repulsive  interparticle 
potentials  <{)(r)  =  «J)o(r)  +  X<J>i(r),  that  the  collision  integrals  of 


the  linearized  Boltzmann  equation  are  analytic  functions  of  \  in 
the  neighborhood  of  X  =  0.  It  then  follows,  for  example,  that 
the  first  Enskog  approximation  for  the  transport  coefficients  can 
be  represented  by  a  power  series  in  \. 

19867.  Myklebust,  R.  L.,  Newbury,  D.  E.,  Small,  J.  A.,  Backs- 
catter  loss  in  the  x-ray  continuum,  (Proc.  15th  Annual  Conf. 
Microbeam  Analysis  Society,  Reno,  NV,  Aug.  4-8,  1980), 
Paper  in  Microbeam  Analysis — 1980,  D.  B.  Wittry,  Ed.,  pp.  49- 
50  (San  Francisco  Press,  Inc.,  CA,  1980). 

Key  words:  backscattered  electrons;  continuum  x-ray  loss; 
electron  probe;  Monte  Carlo  method  for  electron  trajector- 
ies; particle  analysis;  quantitative  analysis;  x-ray  continuum. 

The  continuum  x-ray  loss  due  to  backscattered  electrons, 
R(continuum)  has  been  computed  for  a  large  number  of  ele- 
ments with  the  NBS  Monte  Carlo  program  for  predicting  elec- 
tron trajectories  in  solids.  The  results  compare  favorably  with 
other  determinations  of  R(continuum)  appearing  in  the  litera- 
ture. An  empirical  expression  has  been  fitted  to  the 
R(continuum)  values  as  a  function  of  atomic  number  and  over- 
voltage  that  predicts  R(continuum)  with  better  than  2%  accura- 
cy. 

19868.  McCoubrey,  A.  O.,  Metric  system.  Article  in  Academic 
American  Encyclopedia  13,  345-347  (Arete  Publ.  Co.,  Inc., 
Princeton,  NJ,  Aug.  1980). 

Key  words:  measurements;  metric;  metrology;  SI;  stand- 
ards; units. 

The  article  reviews  the  historical  development  of  the  Metric 
System  of  measurements,  the  basis  for  its  structure  and  trends 
for  the  future. 

19869.  Newbury,  D.  E.,  Report  on  the  U.S.-Japan  cooperative 
analysis  of  glasses  by  secondary  ion  mass  spectrometry,  Proc. 
Secondary  Ion  Mass  Spectrometry  Seminar,  Tokyo,  Japan,  Oct. 
23-27,  1978,  pp.  52-74  (1980). 

Key  words:  glasses;  ion  microprobe  mass  analysis;  microan- 
alysis; quantitative  analysis;  secondary  ion  mass  spectrom- 
etry; surface  analysis. 

Measurements  of  two  glasses  by  secondary  ion  mass  spec- 
trometry (SIMS)  have  been  made  by  twenty-two  laboratories  in 
the  United  States,  Japan,  and  Europe.  Spectral  intensities  for 
positive  ions  normalized  to  the  ion  emission  for  silicon  are 
reported  for  each  laboratory.  The  normalized  secondary  ion 
yields  are  found  to  vary  by  as  much  as  a  factor  of  fifty  when 
the  data  of  all  investigators  is  compared.  For  a  particular  type 
of  instrument,  the  range  is  reduced  to  a  factor  of  five.  The 
range  in  the  normalized  yields  does  not  arise  because  of  vari- 
ation in  a  single  parameter  such  as  primary  ion  energy.  The 
results  imply  that  quantitative  analysis  schemes  in  SIMS  must 
rely  on  local  measurements  of  relative  sensitivity  variations. 

19870.  Overton,  R.  L.,  Cassel,  D.  E.,  McCabe,  M.  E.,  Evalua- 
tion of  a  proposed  modiHcation  to  the  f-chart  method  to  include 
collector  array  air  leakage,  Proc.  Winter  Annual  Meeting  Solar 
Energy  Division,  American  Society  of  Mechanical  Engineers, 
Chicago,  IL.  Nov.  16-21,  1980,  Paper  80  WA/Sol-12,  pp.  1-10 
(American  Society  of  Mechanical  Engineers,  New  York,  NY, 
1980). 

Key  words:  air  leakage;  f-chart  method;  flat-plate  solar  col- 
lectors; solar  energy  system;  TRNSYS  computer  program. 

Field  measurements  of  air  leakage  reported  for  a  number  of 
residential  and  commercial  solar  air  heating  systems  suggests 
that  air  leakage  occurs  in  most  collector  arrays.  However, 
standard  analytical  techniques  to  predict  solar  energy  system 
performance  such  as  the  f-chart  method  do  not  consider  the 
effects  of  air  leakage  on  system  thermal  performance.  A  pro- 
posed method  for  incorporating  collector  array  leakage  consid- 
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erations  into  the  f-chart  method  of  system  evaluation  was  deter- 
mined to  be  effective.  Using  modified  collector  parameters  ac- 
counting for  collector  array  leakage  and  the  FCHART  comput- 
er program,  the  annual  thermal  performance  of  a  solar  space 
heating  system  in  Madison,  Wisconsin  was  compared  with  de- 
tailed TRNSYS  computer  program  results  based  on  explicit 
modeling  of  system  air  leakage.  The  modified  f-chart  method 
produced  annual  thermal  performance  predictions  that  agreed 
within  five  percent  of  the  TRNSYS  simulation  results  when  air 
leakage  rates  were  less  than  50  percent  of  the  collector  design 
flow  rate. 

19871.  Pella,  P.  A.,  The  development  of  potential  thin  standards 
for  calibration  of  x-ray  fluorescence  spectrometry.  Office  of 
Environmental  Engineering  and  Technology  Paper  EPA-600/7- 
80-123,  48  pages  (Available  from  the  National  Technical  In- 
formation Service,  Springfield,  VA  22161,  1980). 

Key  words:  calibration  standards;  focused-ion  beam  sputter- 
ing; thin  films;  x-ray  fluorescence  spectrometry. 

Thin  films  containing  known  concentrations  of  metals  are 
important  for  the  calibration  of  x-ray  fluorescence  spectrometry 
(XRF),  especially  for  the  analysis  of  collected  airborne  particu- 
late matter.  A  focused  ion-beam  sputtering  technique  has  been 
investigated  as  a  candidate  method  for  fabricating  thin  glass 
films  containing  known  concentrations  of  metals  on  polycarbon- 
ate substrates.  Glass  targets  were  fabricated  at  NBS  for  these 
studies,  and  parameters  such  as  ion-acceleration  voltage  and  ion- 
current  were  systematically  varied  to  determine  any  changes  in 
film  composition.  It  was  found  that  rather  severe  changes  in 
instrumental  parameters  do  not  affect  the  elemental  composition 
of  the  films  appreciably.  Up  to  eight  substrates  were  coated  at 
one  time  and  the  compositional  reproducibility  as  measured  by 
XRF  for  Si,  Ca,  Zn,  and  Pb  for  13  samples  was  within  5% 
relative  standard  deviation  at  mass  loadings  of  glass  from  160- 
190  mg/cm^.  Glass  films  containing  phosphorous  and  sulfur 
were  also  prepared  to  demonstrate  the  feasibility  of  preparing 
glass  films  containing  such  elements  of  low  atomic  number. 
Additional  studies  consisted  of  the  deposition  of  finely  ground 
synthetic  glasses  on  membrane  filters,  and  the  characterization 
of  some  selected  commercial  thin  films  prepared  by  thermal 
evaporation. 

19872.  Reinhold,  T.  A.,  Sparks,  P.  R,,  The  influence  of  wind 
direction  on  the  response  of  a  square-section  tall  building,  Proc. 
Fifth  Int.  Conf.  on  Wind  Engineering,  Ft.  Collins,  CO,  July  8- 
14,  1979,  I,  Sessions  I-V,  VI-3-1— VI-3-14  (Pergamon  Press, 
Elmsford,  NY,  1980). 

Key  words:  aerodynamics;  boundary  layers;  dynamic  re- 
sponse; influence  of  wind-direction;  tall  buildings;  wind 
loads;  wind  tunnels. 

This  paper  describes  a  wind-tunnel  study  to  determine  the 
effect  of  wind-direction  on  the  response  of  a  square-section  tall 
building  with  an  8.33  to  1  aspect  ratio.  Rigid  models  instrument- 
ed with  pressure  transducers  were  used  to  determine  the  modal 
forces  for  the  fundamental  translational  and  torsional  modes  of 
the  building.  Using  these  forces  and  typical  stiffness  and  damp- 
ing values,  the  influence  of  wind-direction  on  the  response  of  a 
500:1  scale  prototype  building  was  estimated.  The  maximum 
response  was  generally  found  to  occur  when  the  wind  was 
blowing  onto  a  face  of  the  building.  Comparisons  are  made 
between  predicted  response  levels  of  the  prototype  building, 
based  on  experimental  results  on  the  one  hand,  and  on  current 
design  procedures  on  the  other  hand. 

19873.  Rubin,  R.  J.,  Energy  flow  and  thermal  conductivity  in  one- 
dimensional,  harmonic,  isotopically  disordered  crystals.  Chapter 
7  in  Perspectives  in  Statistical  Physics,  H.  J.  Raveche,  Ed.,  pp. 
112-122  (North-Holland  Publ.  Co.,  Amsterdam,  The  Nether- 
lands, Nov.  1980). 


Key  words:  energy  current;  isotopic  disorder;  nonequili- 
brium;  one-dimensional  harmonic  crystal;  random  matrix 
products;  steady  state;  thermal  conductivity. 

Rubin  and  Greer  established  that  as  the  number  of  defect 
particles  increases,  the  thermal  conductivity  increases  at  least  as 
fast  as  A''"'  ^.  Subsequently,  Verheggen  established  that  the  limit- 
ing dependence  is  exactly  A^''^.  It  appears  from  the  Monte 
Carlo  calculations  plotted  in  fig.  2  for  the  fixed  boundary  model 
that  the  thermal  conductivity  decreases  with  increasing  A'^  for 
A'^  >  800.  However,  no  well-defined  power  law  dependence  on 
N  is  evident  in  the  range  800  <N  <  3200— it  is  definitely  not 
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A  number  of  interesting  questions  meriting  further  work  are 
raised  by  the  results  reported  here:  (1)  If,  in  the  fixed  boundary 
model,  the  Hmiting  power-law  dependence  is  N~^'^,  why  is  the 
approach  to  the  limiting  law  so  slow?  (2)  If  a  second  fixed- 
boundary  spring  is  added  at  the  other  end  of  the  disordered 
section  of  particles,  is  there  a  significant  change  in  behavior?  (3) 
What  is  the  limiting  power-law  dependence  in  the  one  and  two 
fixed  boundary  models? 

19874.  Ruff,  A.  W.,  Debris  analysis  of  erosive  and  abrasive  wear, 

Proc.  Int.  Conf.  on  the  Fundamentals  of  Tribology,  Massachu- 
setts Institute  of  Technology,  Cambridge,  MA,  June  19-22,  1978, 
pp.  877-885  (1980). 

Key  words:  abrasive  particles;  electron  microscopy;  erosive 
wear;  impact;  steel;  wear;  wear  debris. 

Debris  particles  have  been  recovered  from  dry  abrasion  and 
erosion  studies  of  AISI  1015  steel  specimens.  The  size  and 
morphology  of  the  debris  particles  have  been  related  to  the 
worn  surface  topography.  In  both  cases  it  appears  that  the 
principal  wear  mechanism  involves  removal  of  plastically  de- 
formed, exposed  material  from  the  lips  of  impact  craters  (ero- 
sion) or  surface  grooves  (abrasion).  Theoretical  models  that 
consider  cutting  processes  on  flat  surfaces  do  not  appear  to 
properly  consider  the  steady  state  morphology  actually  in- 
volved. The  advantage  of  obtaining  information  from  studies  of 
both  worn  surfaces  and  debris  particulates  has  been  demonstrat- 
ed. 

19875.  Tipson,  R.  S.,  Parker,  F.  S.,  Infrared  spectroscopy,  Chap- 
ter V  in  The  Carbohydrates:  Chemistry  and  Biochemistry,  2d 
Edition,  W.  Pigman  and  D.  Horton,  Eds.,  IB,  1394-1436  (Aca- 
demic Press  Inc.,  New  York,  NY,  1980). 

Key  words:  attenuated  total  reflection;  determination  of 
structure  of  carbohydrates;  infrared  spectra  of  carbohy- 
drates; interpretation  of  infrared  spectra;  plane-polarized  ra- 
diation; Raman  spectra. 

A  survey  has  been  made  of  the  literature  on  the  infrared 
spectroscopy  of  carbohydrates,  in  which  all  of  the  important 
work  in  this  field  has  been  collected  and  systematized.  This  was 
needed  because  previous  articles  in  the  literature  were  either  out 
of  date  or  not  sufficiently  comprehensive,  and  certain  statements 
that  had  been  made  were  subject  to  misinterpretation.  The  pres- 
ent article  discusses  principles  and  instrumentation,  sampling 
techniques,  comparison  of  samples,  interpretation  of  spectra, 
functional  groups  of  carbohydrates  and  their  derivatives,  corre- 
lations for  the  fingerprint  region  and  beyond,  and  conforma- 
tional studies.  In  addition,  examples  are  discussed  of  the  use  of 
infrared  spectra  for  quantitative  and  qualitative  purposes  and  in 
the  determination  of  structure.  Special  techniques  are  briefly 
described,  including  use  of  plane-polarized  radiation,  the  tech- 
nique of  attenuated  total  reflection,  and  Raman  spectra. 

19876.  Ott,  W.  R.,  Bridges,  J.  M.,  Klose,  J.  Z.,  The  use  of  gas 
discharges  as  ultraviolet  radiometric  standards,  (Proc.  Int. 
Conf  on  Phenomena  in  Ionized  Gases,  Grenoble,  France, 
July  9-13,  1979),  J  Phys.  40,  Suppl.  7,  C7-803— C7-804  (July 
1979). 
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Key  words:  arc;  calibrations;  irradiance;  radiance;  sources; 
ultraviolet. 

19877.  Koukhar,  V.  A.,  Maksimov,  A.  A.,  Berger,  H.,  A  com- 
parison of  NDT  standards  in  the  US  and  USSR,  Proc.  Ninth 
World  Conf.  on  Non-Destructive  Testing,  Melbourne,  Australia, 
Nov.  18-23.  1979.  6-3,  9  pages  (1979). 

Key  words:  calibration;  image  quality  indicator;  nondes- 
tructive testing;  radiography;  sensitivity;  standards;  ultra- 
sonics. 

An  initial  comparison  and  analysis  is  given  for  several  radio- 
graphic and  ultrasonic  standards  of  the  US  (ASTM)  and  the 
USSR  (GOST).  This  study  is  part  of  a  joint  US/USSR  project 
on  automated  information  systems  in  standardization.  Differ- 
ences between  standards  are  pointed  out. 

19878.  Bertocci,  U.,  Detection  and  analysis  of  electrochemical 
noise  for  corrosion  studies,  Proc.  7th  Int.  Conf.  on  Metallic 
Corrosion,  Rio  de  Janeiro,  Brazil,  Oct.  4-11,  1978,  pp.  2010- 
2020  (ABRACO,  Rio  de  Janeiro,  Brazil,  1979). 

Key  words:  aluminum;  corrosion;  electrochemical  noise;  in- 
strumentation; iron;  nickel;  potentiostat. 

This  paper  describes  the  work  done  at  NBS  for  the  study  of 
the  fluctuations  in  current  and  potential  of  electrochemical  sys- 
tems, commonly  referred  to  as  electrochemical  noise. 

In  order  to  keep  unwanted  noise  caused  by  the  testing  circuit 
to  a  minimum,  a  battery-operated  potentiostat  was  developed, 
with  a  special  amplifier  for  the  detection  of  the  current  fluctu- 
ations. The  results  of  the  testing  of  such  an  instrument  show 
that  the  instability  of  the  control  voltage  generates  a  signal  of 
the  order  of  5-10"*  Vv'Hz,  while  the  amplifying  system  contrib- 
utes a  noise  current  of  3-10""  A/v'Hz. 

Two  different  experimental  arrangements  are  described.  With 
one  of  them,  noise  lower  than  that  generated  by  the  instrumen- 
tation can  be  measured. 

A  number  of  electrochemical  reactions  was  investigated,  such 
as  the  electrodeposition  of  nickel.  In  this  case,  the  noise  detect- 
ed apparently  was  related  to  the  change-transfer  process. 

Two  systems  of  interest  to  corrosion  science  have  been  inves- 
tigated, iron  and  aluminum,  both  in  neutral  solution.  It  is  shown 
that  anodic  polarization  above  the  pitting  potential  increases  the 
noise  generated  by  a  Fe  electrode.  In  the  case  of  Al,  addition  of 
small  amounts  of  chlorides  was  found  to  enhance  the  noise 
current  by  two  orders  of  magnitude. 

19879.  Berger,  H.,  National  and  international  standards  for  NDT: 
To  achieve  improved  repeatability  and  measures  related  to  per- 
formance, Proc.  Ninth  World  Conf.  on  Non-Destructive  Testing, 
Melbourne,  Australia.  Nov.  18-23,  1979,  6-3,  12  pages  (1979). 

Key  words:  calibration;  international;  nondestructive  test- 
ing; radiography;  standards  and  ultrasonics. 

Nondestructive  testing  (NDT)  standards  provide  a  practical 
procedure  to  bring  some  measure  of  reproducibility  to  NDT 
measurements.  Nevertheless,  better  standards  are  needed  both  to 
improve  reproducibility  and  to  provide  quantitative  data  for 
performance-related  analyses. 

19880.  Gadzuk,  J.  W.,  Metiu,  H.,  Aspects  of  reaction  dynamics  at 
metal  surfaces,  (Proc.  Fourth  Int.  Conf  on  Solid  Surfaces  and 
the  Third  European  Conf  on  Surface  Science,  Cannes, 
France,  Sept.  22-26,  1980),  Supplement  a  la  Revue,  Le  Vide, 
les  Couches  Minces.  No.  201,  II,  168-171  (1980). 

Key  words:  molecular  processes;  reaction  dynamics;  surface 
reactions. 

Key  features  are  presented  of  a  theory  of  chemical  reaction 
dynamics  at  metal  surfaces  which  include:  i)  diabatic  electronic 
transitions  between  internal  states  of  an  incident  beam  of  atoms 
or  molecules;  ii)  irreversibility  and  dissipation  through  substrate 


electron-hole  pair  excitation,  iii)  quantum  modifications  to  classi- 
cal trajectories  via  appropriate  Franck-Condon  factors. 

19881.  Schwarz,  F.  P.,  Measurement  of  the  solubilities  of  slightly 
soluble  organic  liquids  in  water  by  elution  chromatography, 

Anal.  Chem.  52,  10-15  (1980). 

Key  words:  elution  chromatography;  liquid  chromato- 
graphy; organic  solution. 

A  simple  method  based  on  liquid  phase  elution  chromato- 
graphy is  presented  for  determining  the  solubilities  of  organic 
liquids  in  water.  An  inert  solid  support  in  a  transparent  tube  is 
coated  with  the  organic  liquid.  As  this  solute  is  eluted  with 
water,  a  solute  depleted  zone  develops  which  is  different  in 
color  than  that  of  the  remainder  of  the  support.  Measurement  of 
the  rate  of  progress  of  the  boundary  of  this  zone,  the  flow  rate 
of  water,  and  the  mass  of  solute  coated  on  the  support  are 
sufficient  to  determine  the  solubility.  The  method  has  been 
tested  by  measuring  the  solubilities  of  benzene,  cyclohexene, 
cyclohexane,  2-heptene,  toluene,  iodopropane,  w-dichloroben- 
zene,  1,1,1-trichloroethane,  1,1,2,2-tetrachloroethane,  and  dibu- 
tylphthalate  in  water  at  23.5  ±  1.5  °C.  These  solubility  meas- 
urements cover  a  range  from  0.296  wt  %  (1,1,2,2-tetrachloroeth- 
ane) to  0.00150  wt  %  (2-heptene)  with  an  accuracy  independent 
of  the  solubility  of  the  solute. 

19882.  Bur,  A.  J.,  Impregnation  and  void  filling  of  porous  poly- 
mer tapes  with  dielectric  oil,  (Proc.  Conf  on  Electrical  Insula- 
tion and  Dielectric  Phenomena,  Pocono-Hershey,  White 
Haven,  PA,  Oct.  21-25,  1979),  Proc.  1979  Annual  Report,  S.  A. 
Boggs,  C.  M.  Cooke,  R.  J.  Densley,  E.  Sacher,  and  J.  E. 
West,  Eds.,  pp.  382-388  (Washington  Academy  of  Sciences, 
Washington,  DC,  1979). 

Key  words:  buoyant  force;  dielectric  insulation;  oil  perme- 
ation; porous  polymers;  specific  volume;  void  filling;  void 
volume. 

Porous  polymer  tapes  are  viewed  as  alternatives  to  paper  tape 
presently  used  in  the  tape-oil  insulation  system  of  high-voltage 
transmission  cables.  We  have  recently  completed  a  study  which 
defines  the  physical  property  criteria  for  porous  polymer  tapes 
and  describes  the  experimental  tests  for  measuring  these  proper- 
ties. One  of  these  tests,  the  degree  of  void  filling  test,  was 
developed  in  our  laboratory  for  the  purpose  of  measuring  the 
amount  of  void  volume  in  a  tape  specimen  which  remains  un- 
filled by  the  dielectric  oil. 

19883.  Cunningham,  W.  C,  Etz,  E.  S.,  Zoller,  W.  H.,  Raman 
microprobe  characterization  of  South  Pole  aerosol,  (Proc.  14th 
Annual  Conf  of  the  Microbeam  Analysis  Society,  San  Anto- 
nio, TX,  Aug.  13-17,  1979),  Paper  in  Microbeam  Analysis — 
7979,  D.  E.  Newbury,  Ed.,  pp.  148-154  (San  Francisco  Press, 
Inc.,  San  Francisco,  CA,  1979). 

Key  words:  airborne  particles;  atmospheric  aerosol;  atmos- 
pheric sulfate  environmental  pollution;  microsampling;  mo- 
lecular microanalysis;  particle  microanalysis;  Raman  micro- 
probe;  Raman  spectra;  Raman  spectroscopy;  South  Pole 
atmosphere. 

The  NBS  laser-Raman  microprobe  has  been  applied  to  the 
study  of  the  major  molecular  species  present  in  particulate 
matter  from  the  South  Pole  atmosphere.  Aerosol  samples  were 
collected  by  ground-based  equipment  for  characterization  by 
optical  microscopy,  SEM/x-ray  microanalysis  and  micro-Raman 
spectroscopy.  Most  of  the  aerosol  is  of  submicrometer  size  and 
shows  high  concentrations  of  sulfur.  Raman  microprobe  meas- 
urements were  made  on  individual  particles  (>  1  \im)  and  on 
microscopic  regions  (6-20  |Lim  diameter  spots)  of  dense  aerosol 
collections.  The  Raman  spectra  of  these  samples  show  various 
crystalline  sulfates  as  dominant  consitituents,  with  ammonium 
sulfate  as  the  major  pure  component.  Other  sulfates  appear  to 
have  a  more  complex  composition.  Chemical  reactivity  of  the 
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aerosol  is  indicated  by  its  interaction  with  lithium  fluoride  sub- 
strates used  in  the  impactor-collection  of  these  samples.  It  is 
inferred  from  the  spectroscopic  results  that  some  fraction  of  the 
aerosol  also  existed  in  the  form  of  sulfuric  acid  at  the  time  of 
sampling.  These  results  are  the  first  direct  indication  of  acid 
sulfate  species  in  the  Antarctic  atmospheric  aerosol  and  support 
the  indirect  identifications  of  these  compounds  made  by  other 
workers. 

19884.  Molino,  B.  B.,  Special  features  of  NBS's  Omnidata  system 
applicable  to  the  retrieval,  analysis,  and  dissemination  of  chemi- 
cal data,  (Division  of  Chemical  Information  Symp.  on  Tech- 
niques and  Problems  in  Retrieval  of  Numerical  Data,  178th 
National  Meeting,  American  Chemical  Society,  Washington, 
DC,  Sept.  12,  1979),  /  Chem.  Inf.  Comput.  Sci.  20,  136-138 
(Aug.  1980). 

Key  words:  computer  programs;  data  analysis;  data  base 
management;  data  retrieval;  information  retrieval;  MIS;  on- 
line retrieval. 

Omnidata  is  an  interactive,  general-purpose  system  for  data 
retrieval,  data  analysis,  and  file  maintenance,  developed  at  NBS. 
The  system  allows  individuals  with  little  background  in  comput- 
ers to  search  and  analyze  data  files  and  prepare  reports.  In 
addition  to  the  "typical"  searching,  reporting,  sorting,  and  up- 
dating, there  are  roughly  30  modules  providing  statistical  and 
graphical  analysis,  data  manipulation,  and  file  management. 
Many  are  specifically  designed  and  have  unique  features  to  aid 
the  chemist  in  the  retrieval,  analysis,  and  dissemination  of  data. 
Some  of  these  are  discussed  and  illustrated  on  files  of  chemical 
data. 

19885.  Berger,  H.,  Nondestructive  testing  of  railroad  rail,  Trans- 
portation Res.  Record  744,  22-26  (1980). 

Key  words:  coupling;  magnetic  inspection;  nondestructive 
testing;  pulsed  mode;  rail  test  car;  railroad  rail;  sensitivity; 
ultrasonic  inspection. 

Techniques  of  nondestructive  testing  (NDT)  of  railroad  rail  in 
service  are  reviewed  with  the  aim  of  assessing  the  state  of  the 
art  and  future  needs.  The  contributions  to  the  industry  of  the 
primary  NDT  methods — ultrasonic  and  magnetic  inspection — 
are  noted,  and  their  limitations  are  examined.  The  limitations  of 
ultrasonic  inspection  include  ensuring  the  coupling  of  the  ultra- 
sonic signal  into  and  out  of  the  rail,  setting  the  sensitivity  level 
of  the  inspection  system  reproducibly,  and  relating  the  ampli- 
tude of  the  return  ultrasonic  signal  to  the  size  of  the  defect. 
Magnetic  inspection  is  generally  limited  to  the  railhead.  The 
two  systems  used  together  provide  the  most  reliable  inspection, 
the  magnetic  system  providing  special  assistance  with  defects 
located  near  the  edges  of  the  railhead.  Recommendations  for 
improving  rail  NDT  include  greater  use  of  these  two  comple- 
mentary systems  (now  available  on  only  about  50  percent  of 
U.S.  rail  test  cars),  greater  attention  to  operator  training  and 
characteristics  and  to  the  inspection  of  new  rail  before  installa- 
tion, and  changes  in  government  regulations  that  will  lead  to 
more  effective  use  of  rail  test  cars.  In  addition,  research  is 
needed  to  relate  defect  growth  to  rail  service  conditions  so  that 
realistic  decisions  can  be  made  about  leaving  defective  rail  in 
use.  Developments  leading  to  improved  technology  are  also 
discussed. 

19886.  Bernstein,  B.,  Kearsley,  E.  A.,  A  theory  of  the  effects  of 
pressure  on  finite  elastic  shear,  (Proc.  VIII  Int.  Congress  on 
Rheology,  Naples,  Italy,  Sept.  1-5,  1980),  Paper  in  Rheology. 
G.  Astarita,  G.  Marrucci,  and  L.  Nicolais,  Eds.,  1,  305-311 
(Plenum  Publ.  Corp.,  New  York,  NY,  1980). 

Key  words:  bulk  modulus;  compressibility;  finite  elasticity; 
modulus;  rubber;  shear. 

Often  the  theory  of  finite  deformations  of  an  elastic  medium  is 
used  with  the  added  restriction  of  incompressibiiity  of  the 


medium.  This  restriction  makes  possible  the  solution  of  several 
classes  of  problems  in  terms  of  an  unspecified  strain-energy 
potential,  however,  it  excludes  the  possibility  that  the  elastic 
material  properties  depend  on  pressure.  In  this  paper,  a  general 
theory  of  materials  whose  mechanical  properties  depend  on 
pressure  will  be  derived  from  the  unrestricted  theory  and  the 
condition  for  incompressibiiity  of  the  medium  will  be  added  as 
an  approximation. 

19887.  Broadhurst,  M.  G.,  Edelman,  S.,  Davis,  G.  T.,  Piezoelec- 
tric and  pyroelectric  applications  of  plastics,  (Proc.  Division  of 
Organic  Coatings  and  Plastics  Chemistry,  American  Chemical 
Society  179th  National  Meeting,  Houston,  TX,  Mar.  23-28, 
1980),  Paper  in  Organic  Coatings  and  Plastics  Chemistry  42, 
241-245  (American  Chemical  Society,  Washington,  DC, 
1980). 

Key  words:  applications;  piezoelectric;  polymers;  pyroelec- 
tric transducer. 

Synthetic  polymeric  materials  can  have  large  and  durable 
electric  dipole  polarization.  This  polarization  varies  linearly 
with  small  applied  stresses  such  as  electric  fields,  mechanical 
stress  and  temperature  change,  and  this  sensitivity  renders  them 
useful  as  piezoelectric  and  pyroelectric  transducers.  That  is, 
they  can  be  used  to  provide  an  analog  electrical  signal  to  moni- 
tor mechanical  and  thermal  signals,  and  inversely,  can  provide 
mechanical  motion  and  changes  in  heat  content  in  response  to 
applied  electric  fields. 

19888.  Tilford,  C.  R.,  Wood,  S.  D.,  Lundquist,  A.  J.,  Survey  of 
altimeter  calibration  accuracy,  (Proc.  1980  Air  Data  Systems 
Conf.,  U.S.  Air  Force  Academy,  Colorado  Springs,  CO,  May 
5-8,  1980),  SRDS  Tech.  Letter  Report  No.  RD-80-6-LR,  6 
pages  (U.S.  Department  of  Transportation,  Federal  Aviation 
Administration,  Systems  Research  &  Development  Service, 
Washington,  DC  20590,  May  8,  1980). 

Key  words:  altimetry;  altimetry  accuracy;  aviation  safety; 
pressure  measurement;  pressure  transducers. 

Limited  data  exist  from  which  to  determine  what  altimeter 
accuracies  are  actually  achieved  in  field  use.  In  order  to  acquire 
some  information  about  altimeter  accuracy  and,  in  particular,  to 
evaluate  whether  or  not  adequate  pressure  measurement  accura- 
cy is  available  to  the  aviation  community,  a  limited  measure- 
ment survey  of  altimeter  repair  and  calibration  shops  has  been 
performed. 

A  commercial  transfer-standard  quality  pressure  transducer 
was  modified  for  field  use.  It  was  repeatedly  calibrated  in  the 
field  using  a  portable  calibration  unit.  This  equipment  and  cali- 
bration procedures  were  able  to  maintain  an  uncertainty  of  .001" 
Hg  -I-  .01%  of  reading  for  the  transfer  standard.  Several  instru- 
ment repair  shops  were  then  asked  to  calibrate  the  transfer 
standard  in  the  same  manner  they  would  an  altimeter.  The 
results  of  these  comparisons  and  the  details  and  performance  of 
the  equipment  used  are  discussed. 

19889.  Wood,  S.  D.,  Tilford,  C.  R.,  Survey  report— altimeter 
setting  indicators,  (Proc.  1980  Air  Data  Systems  Conf.,  U.S. 
Air  Force  Academy,  Colorado  Springs,  CO,  May  5-8,  1980), 
SRDS  Tech.  Letter  Report  No.  RD-80-6-LR,  17  pages  (U.S. 
Department  of  Transportation,  Federal  Aviation  Administra- 
tion, Systems  Research  &  Development  Service,  Washington, 
DC  20590,  May  8,  1980). 

Key  words:  altimeter  setting  indicator;  aviation  instrumen- 
tation; aviation  safety;  barometry;  pressure. 

The  accurate  altimetry  required  for  landing  approaches  and 
terrain  avoidance  necessitates  that  reliable  altimeter  settings  be 
available  to  compensate  for  changes  in  the  local  barometric 
pressure.  The  procedures  and  equipment  used  to  provide  altim- 
eter settings  and  maintain  their  accuracy  vary  widely.  In  order 
to  determine  the  accuracy  actually  found  in  the  field  a  limited 
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survey  of  altimeter  setting  indicators  and  some  associated  equip- 
ment was  conducted  at  several  locations.  The  results  of  that 
survey  are  presented. 

19890.  Menis,  O.,  Mackey,  J.  A.,  Gam,  P.  D.,  A  study  of 
particulates  of  environmental  interest  by  differential  thermal 
analysis,  Proc.  Thermal  Analysis  Symp.,  Rappersville,  Switzer- 
land, Apr.  18-30,  1979.  pp.  321-332  (1979). 

Key  words:  alpha-quartz  particulate;  chrysotile  asbestos 
particulate;  differential  thermal  analysis;  environmental  par- 
ticulates; thermal  analytical  methods. 

In  this  presentation  we  describe  our  current  progress  using 
thermoanalytical  methods  to  study  particulates  of  interest  in 
environmental  problems.  The  topics  included  are:  (1)  differential 
thermal  analysis  (DTA)  of  current  NBS  Standard  Reference 
Material  (SRM)  1645,  River  Sediment  and  NBS  SRM  1648, 
Urban  Particulate  Matter;  (2)  studies  of  a  suitable  crystalline 
silica  (a-quartz  and  cristobalite)  as  a  potential  SRM;  (3)  prepara- 
tion of  mixtures  of  chrysotile  asbestos  and  quartz  in  a  suitable 
matrix,  and  (4)  a  modified  DTA  apparatus  including  a  design  of 
a  DTA  cell  for  rapid  sample  changing  and  operation  under 
regulated  steam  pressure. 

19891.  Boettinger,  W.  J.,  Biancaniello,  F.  S.,  Kalonji,  G.  M., 
Cahn,  J.  W.,  Eutectic  solidification  and  the  formation  of  metal- 
lic glasses,  Proc.  Second  Int.  Conf.  on  Rapid  Solidification  Proc- 
essing: Principles  and  Technologies.  Reston,  VA,  Mar.  23-26, 
1980.  6  pages  (Claitor's  Publ.  Div.,  Baton  Rouge,  LA,  1980). 

Key  words:  amorphous  alloys;  coupled  growth;  eutectic 
solidification;  metallic  glasses;  palladium-copper-silicon 
alloys;  rapid  solidification. 

The  relationship  between  eutectic  solidification  and  the  ease 
of  formation  of  metallic  glasses  is  investigated.  For  many  sys- 
tems, crystallization,  including  partitionless  crystallization,  of 
alloys  into  a  single  phase  solid  is  impossible  over  a  wide  range 
of  composition  near  stable  or  metastable  eutectics.  This  fact 
forces  alloys  to  crystallize  into  two-phase  solids.  Because  of  the 
need  for  diffusional  sorting  of  the  components  and  creation  of 
solid-solid  surfaces,  the  kinetics  of  eutectic  crystallization  are 
relatively  slow  and  may  be  closely  related  to  the  ease  of  glass 
formation  of  these  alloys. 

Experiments  are  reported  on  the  directional  solidification  of 
Pd-6  at  %  Cu-17  at  %  Si  alloys  which  show  the  evolution  of 
microstructure  as  a  function  of  interface  velocity.  A  structure  of 
dendrites  and  interdendritic  eutectic  at  low  velocity  (<  0.25 
mm/s)  becomes  a  fine  eutectic-like  structure  at  intermediate 
velocities  (~  1  mm/s)  and  finally  the  alloy  forms  glass  when 
crystallization  is  attempted  at  velocities  greater  than  2.5  mm/s. 

19892.  Interrante,  C.  G.,  Needed:  A  fracture  mechanics  vocabu- 
lary, Am.  Soc.  Test.  Mater.  Stand.  News  7,  No.  4,  22-24  (1979). 

Key  words:  definitions;  fracture  testing;  nomenclature;  sym- 
bols; terminology;  terms. 

Words,  after  all,  are  the  single  most  important  tool  for  ASTM 
activities,  and  the  importance  of  precisely  defined  and  clearly 
understood  technical  terminology  cannot  be  overrated.  In  this 
article,  the  chairman  of  E-24's  terminology  subcommittee  details 
the  group's  history,  present  activities,  and  future  plans,  lingering 
over  some  of  the  more  interesting  battles  that  have  developed  in 
fracture  mechanics  terminology. 

19893.  Rabolt,  J.  F.,  Block,  S.,  Piermarini,  G.  J.,  The  character- 
ization of  polymers  under  high  pressure  using  Raman  spectros- 
copy, (Proc.  Sixth  AIRAPT  Conf.,  University  of  Colorado, 
Boulder,  CO,  July  25-29,  1977),  Paper  in  High-Pressure  Science 
and  Technology,  Vol.  1,  Physical  Properties  and  Material  Synthe- 
sis, K.  D.  Timmerhaus  and  M.  S.  Barber,  Eds.,  pp.  478-481 
(Plenum  Press,  New  York,  NY,  1979). 


Key  words:  diamond  anvil  cell;  high  pressure  physics;  per- 
fiuoro  n-alkanes;  phase  transition;  polytetrafluoroethylene; 
Raman  spectroscopy. 

The  high  pressure  phase  of  nC2oF42,  polytetrafluoroethylene 
(PTFE)  and  a  random  copolymer  of  tetrafluoroethylene  and 
hexafluoropropylene  (TFE-HFP)  has  been  investigated  using 
Raman  spectroscopy.  All  of  these  materials  transform  to  the 
planar  zig  zag  form  (as  evidenced  by  the  appearance  of  the  625 
cm"'  band)  in  the  7-9  Kbar  range.  It  was  observed  that  the  peak 
intensity  ratio  (PIR)  of  the  285  to  395  cm"'  bands,  taken  as  a 
qualitative  measure  of  pressure  induced  deformation,  increased 
significantly  in  PTFE  in  the  15-30  Kbar  range.  This  behavior  of 
the  PIR  with  pressure  was  markedly  different  from  that  ob- 
served in  nC2oF42  and  the  TFE-HFP  copolymer.  This  variation 
in  PIR  in  PTFE  has  been  correlated  with  a  change  in  sample 
crystallinity.  Morphological  differences  between  the  three  mate- 
rials studied  suggest  that  the  deformation  mechanism  at  high 
pressures  which  results  in  an  increase  in  PTFE  crystallinity 
could  be  one  of  pressure  induced  nucleation  or  pressure  driven 
crystal  thickening. 

19894.  Hastings,  J.  R.,  Sengers,  J.  M.  H.  L.,  Balfour,  F.  W.,  The 
critical-region  equation  of  state  of  ethene  and  the  effect  of 
small  impurities,  /  Chem.  Thermodyn.  12,  No.  11,  1009-1045 
(Nov.  1980). 

Key  words:  Burnett  method;  coexistence  curve;  critical  ex- 
ponents; critical  isochore;  critical  parameters;  equation  of 
state;  ethylene;  impurities;  isochores;  scaling  laws. 

Accurate  measurements  are  reported  of  the  equation  of  state 
of  ethene  on  16  isochores  within  ±  40  per  cent  of  the  critical 
density  and  at  temperatures  from  220  to  303  K.  Two  samples, 
one  of  99.993  and  one  of  99.999  moles  per  cent  C2H4,  have  been 
used.  The  principal  source  of  experimental  error  is  found  to  be 
impurity.  A  model  for  predicting  the  effect  of  known  small 
impurities  is  developed  and  used  to  explain  qualitatively  the 
observed  differences  between  the  results  for  our  two  samples  as 
well  as  those  between  our  own  and  other  recently-reported 
accurate  measurements.  A  scaled  fundamental  equation,  incor- 
porating Ising-like  asymptotic  behavior,  revisions  of  and  correc- 
tions to  scaling,  has  been  fitted  to  the  results  for  the  99.993 
moles  per  cent  pure  sample.  The  equation,  with  nine  adjustable 
parameters,  represents  the  measured  values  to  within  an  estimat- 
ed uncertainty  of  5  X  lO""*  K  in  temperature,  5  X  10"^  MPa  in 
pressure,  and  0.003  mol  dm"^  in  amount-of-substance  density. 
The  critical-point  parameters  resulting  from  the  fit  are  present- 
ed. Comparisons  are  made  with  two  other  sets  of  measurements 
recently  published.  The  agreement  is  generally  satisfactory. 

19895.  Rabolt,  J.  F.,  Fanconi,  B.,  Longitudinal  acoustic  mode  in 
helical  polymers:  Poly(oxymethylene)  and  isotactic  polypropy- 
lene. Polymer  Lett.  15,  121-127  (1977). 

Key  words:  longitudinal  acoustic  mode;  polyoxymethylene; 
polypropylene;  Raman  spectroscopy;  Young's  modulus. 

A  longitudinal  acoustic  mode  (LAM)  characteristic  of  poly- 
mer crystalline  lamellae  has  been  observed  in  the  low  frequency 
Raman  spectra  of  melt  crystallized  polyoxymethylene  and  iso- 
tactic polypropylene.  The  shift  in  peak  frequency  of  the  LAM  is 
correlated  with  an  increase  in  lamella  thickness  resulting  from 
annealing.  Assuming  the  applicability  of  the  uniform  elastic  rod 
model  to  helical  polymers,  values  of  the  elastic  modulus  are 
derived  and  found  to  be  much  larger  than  those  obtained  from 
x-ray  measurements.  The  possible  origins  of  this  discrepancy  are 
discussed. 

19896.  Polvani,  R.  S.,  Christ,  B.  W.,  Microcreep  of  instrument 
grade  beryllium,  SAMPE  Quart.  10,  No.  4,  37-41  (July  1979). 

Key  words;  beryllium;  creep;  dimensional  instability;  iner- 
tial  guidance;  microcreep;  optical  mirrors. 
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Inertial  guidance  system  gyroscopes  and  optical  mirrors  are 
designed  to  be  dimensionally  stable  to  better  than  1  microinch 
over  long  times.  New  gyroscope  designs  require  still  better 
stability,  0.01  microinch.  Uniaxial  microcreep  experiments  at 
elevated  temperature  show  instrument  grade  beryllium  deforms 
in  excess  of  both  design  limitations.  However,  a  microstrain 
hardening  process  was  observed  that  seems  a  possibility  for 
improving  microcreep  strength.  Performing  these  experiments 
required  development  of  a  test  system  with  better  than  0.1 
microinch  resolution,  less  than  0.01  microinch  thermal  noise  in 
the  signal  at  144  °F,  and  typically,  sample  misalignment  of  about 
10"^  radians. 

19897.  Choi,  C.  S.,  Prask,  H.  J.,  Prince,  E.,  Phase  transitions  in 
ammonium  nitrate,  /.  Appl.  Cryst.  13,  403-409  (1980). 

Key  words:  ammonium  nitrate;  crystal  structure;  hydrogen 
bonding;  neutron  diffraction;  phase  transitions;  x-ray  dif- 
fraction. 

The  phases  of  ammonium  nitrate,  NH4NO3,  doped  with  small 
amounts  of  NiO  or  CuO  have  been  studied  by  x-ray  and  neu- 
tron diffraction  at  various  temperatures  from  80  to  423  K. 
NH4NO3  with  metal-oxide  additives,  which  are  believed  to  form 
complexes,  exists  as  a  solid  solution.  Phase  IV  is  stable  down  to 
140  K  in  the  NiO-doped  samples  and  210  K  in  the  CuO-doped 
sample.  The  thermal  expansion  of  this  phase  is  extremely  aniso- 
tropic, with  the  b  axis  expanding  rapidly  with  increasing  tem- 
perature while  the  a  axis  contracts  slightly.  At  higher  tempera- 
tures the  doped  samples  transform  directly  from  phase  IV  to 
phase  II,  bypassing  phase  III,  starting  at  about  328  K.  The 
structure  of  phase  II,  which  is  disordered,  was  refined  in  the 
space  group  PA/mbm.  The  structure  of  phase  III  contains  hy- 
drogen-bonded chains  parallel  to  the  b  axis. 

19898.  Deslattes,  R.  D.,  The  Avogadro  constant,  Ann.  Rev.  Phys. 
Chem.  31,  435-461  (1980). 

Key  words:  atomic  masses;  fundamental  constants;  mole; 
precision  measurement. 

This  review  of  the  Avogadro  Constant  is  prepared  in  re- 
sponse to  an  invitation  from  the  Editor  of  the  Annual  Reviews 
of  Physical  Chemistry.  It  attempts  to  deal  with  some  aspects  of 
the  history  in  this  field  of  certain  conceptual  problems  and  the 
present  state  of  experimental  measurement. 

19899.  Cohen,  A.,  Hertz,  H.  S.,  Schaffer,  R.,  Sniegoski,  L.  T., 
Sun,  T.,  White,  E.,  The  accurate  determination  of  cholesterol 
in  serum  by  isotope  dilution  gas  chromatography/mass  spec- 
trometry, (Extended  Abstract),  Proc.  26th  Conf.  on  Mass  Spec- 
trometry and  Applied  Optics,  St.  Louis,  MO,  May  28-June  2, 
1978.  pp.  298-300  (American  Society  for  Mass  Spectrometry, 
Bethesda,  MD,  1978). 

Key  words:  cholesterol;  gas  chromatography/mass  spec- 
trometry; isotope  dilution;  serum. 

A  method  for  the  accurate  measurement  of  total  cholesterol 
in  serum  has  been  developed  to  give  values  against  which  the 
accuracy  of  clinically  appropriate  reference  methods  can  be 
judged.  Labelled  cholesterol  (25, 26,26,26,27, 27,27-d7)  was  added 
to  serum  and  the  mixture  subjected  to  alkaline  hydrolysis.  Cho- 
lesterol was  isolated  by  extraction  and  converted  to  the  TMS 
ether.  An  observed  ratio  of  labelled  to  unlabelled  cholesterol 
was  obtained  for  each  sample  by  summing  over  the  GC  peak 
the  signal  generated  by  selected  ion  monitoring  (SIM)  of  the 
molecular  ions  utilizing  magnetic  beam  switching  coupled  with 
continuous  viewing  of  the  m/e  peaks.  The  observed  ratio  for 
each  sample  was  converted  to  a  weight  ratio  by  linear  interpola- 
tion between  standard  mixtures  which  bracketted  each  sample  in 
both  time  and  in  ratio.  The  eight  measurements  obtained  on  five 
different  serum  pools  (1.3  to  3.4  mg  cholesterol  per  ml  serum) 
had  an  overall  relative  standard  deviation  of  0.33%. 


19900.  Unassigned. 

19901.  Peterlin,  A.,  Molecular  model  of  fracture  of  fibrous  poly- 
meric material,  (Proc.  4th  Int.  Conf  on  Fracture,  Waterloo, 
Canada,  June  19-24,  1977),  Fracture  1,  No.  ICF4,  471-485 
(1977). 

Key  words:  crystalline  polymer;  elastic  modulus;  fibrils; 
fibrous  structure;  fracture;  load-elongation  curve;  microfi- 
brils; point  defects  of  microfibrillar  structure;  ruptured 
chains;  strength;  tie  molecules. 

The  fibrillar  model  of  fibrous  structure  assumes  a  dense  pack- 
ing of  long  and  narrow  microfibrils  into  spindle  shaped  slightly 
skewed  fibrils.  The  ends  of  microfibrils  located  mainly  on  the 
outer  boundary  of  the  fibrils  represent  an  interruption  of  the 
massive  axial  connection  by  taut  tie  molecules.  They  are  prime 
candidates  for  microcrack  formation  upon  tensile  loading  which 
deforms  the  sample  by  shear  displacement  of  adjacent  fibrils  and 
microfibrils.  The  axial  and  radial  growth  of  microcracks  rup- 
tures the  tie  molecules  in  its  path.  The  sample  fails  as  soon  as 
one  of  cracks  reaches  critical  dimensions.  The  rest  of  the  sample 
in  a  new  loading  run  exhibits  a  lower  load-elongation  curve  but 
practically  the  same  or  even  higher  strength  because  the  reopen- 
ing of  old  microcracks  is  easier  than  their  initial  formation  while 
the  growth  of  microcracks  beyond  the  limits  of  the  first  run 
requires  an  increased  load. 

19902.  Madey,  T.  E.,  Goodman,  D.  W.,  Fisher,  G.  B.,  Yates,  J. 
T.,  Jr.,  Structure  and  l(inetics  of  surface  species,  Proc.  Fourth 
Symp.  on  Fluid/Solid  Surface  Interactions,  National  Bureau  of 
Standards,  Gaithersburg,  MD,  Oct.  18-20,  1978,  pp.  239-243 
(Commanding  Officer,  Naval  Research  Laboratory,  Code 
6170,  Washington,  DC  20375,  1980). 

Key  words:  catalysis;  catalytic  methanation;  electron  stimu- 
lated desorption;  surface  kinetics;  surface  structure. 

The  ONR-supported  research  in  the  Surface  Science  Division 
at  the  National  Bureau  of  Standards  has  been  concentrated  in 
two  areas:  (a)  the  characterization  of  the  structure  of  adsorbed 
species  using  the  Electron  Stimulated  Desorption  Ion  Angular 
Distribution  (ESDIAD)  method,  and  (b)  kinetic  and  spectrosco- 
pic studies  of  surface  species,  with  particular  emphasis  on  mo- 
lecular species  of  catalytic  interest.  Examples  from  each  of  these 
efforts  will  be  discussed. 

19903.  Peterlin,  A.,  Mechanical  properties  of  fibrous  structure, 

(Proc.  Mechanical  Structure  Ultrahigh  Modulus  Polymers 
Symp.,  Santa  Margherita  Ligure,  Italy,  May  23-27,  1977), 
Chapter  10  in  Ultra-High  Modulus  Polymers,  A.  Ciferri  and  I. 
M.  Ward,  Eds.,  pp.  279-320  (Applied  Science  Publ.  Ltd., 
Essex,  England,  1979). 

Key  words:  annealing;  crystalHzation;  elastic  modulus;  fi- 
brils; fibrous  structure;  microfibrils;  superdrawing;  Taut  tie 
molecules. 

The  drawing  of  a  more  or  less  isotropic  semicrystalline  poly- 
mer solid  usually  produces  a  fibrous  material  with  high  aniso- 
tropy  of  physical  properties,  e.g.,  elastic  modulus  E,  strength 
{cTy  =  stress-to-yield,  crt  =  stress-to-break,  tb  =  strain-to-break), 
diffusivity  (diffusion  coefficient).  This  anisotropy  is  closely  con- 
nected with  the  orientation  of  chains  in  crystalline  and  amor- 
phous regions  and  with  the  direction  in  which  the  two  regions 
alternate.  The  former  effect  shows  up  in  wide-angle  x-ray  scat- 
tering (WAXS)  and  infrared  dichroism,  the  latter  in  small-angle 
x-ray  scattering  (SAXS).  At  small  draw  ratios  already,  the 
chains  in  the  crystal  lattice  are  almost  completely  oriented  in 
the  draw  (or  fibre  or  axial)  direction.  The  orientation  only 
slightly  increases  with  further  drawing.  In  amorphous  regions, 
the  chain  orientation  is  much  less  perfect  but  increases  steadily 
over  the  whole  range.  The  crystalline  regions,  separated  by 
amorphous  layers,  are  oriented  more  or  less  perpendicular  to 
the  fibre  direction.  It  is  worth  while  to  mention  that  the  long 
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period  L  of  the  crystalline-amorphous  alternation  is  a  unique 
function  of  the  temperature  of  drawing  with  a  slight  influence 
of  drawing  rate,  but  completely  independent  of  the  long  period 
of  the  isotropic  starting  material. 

19904.  Peterlin,  A.,  Crystallization  phenomena,  (Proc.  Symp.  on 
Flow-Induced  Crystallization,  Midland  Macromolecular  Insti- 
tute, Midland,  MI,  Aug.  22-26,  1977),  Int.  J.  Polym.  Mater.  7, 
1-28  (1979). 

Key  words:  crystallization  temperature;  melting  tempera- 
ture; row  nucleation;  stirred  solution;  strained  melt. 

The  minimum  requirement  of  the  free  enthalpy  increase  for 
the  formation  of  any  type  of  critical  size  nucleus  determines  the 
probability  for  the  nucleation  from  supercooled  melt  or  solution 
and  for  the  subsequent  crystal  growth.  The  minimum  demand 
decreases  as  the  inverse  square  of  the  supercooling.  This  yields 
a  rapid  increase  of  the  nucleation  and  growth  rate  with  decreas- 
ing temperature.  On  the  other  hand,  the  viscous  resistance  of 
the  melt  or  solution  to  the  chain  transfer  from  the  liquid  to  the 
crystalline  phase  increases  with  the  temperature  approaching 
that  of  the  glass  transition.  Both  effects  together  yield  a  maxi- 
mum of  the  nucleation  and  growth  rates  at  a  finite  supercooling 
with  a  subsequent  drastic  drop  at  a  higher  supercooling.  The 
extension  and  alignment  of  the  polymer  chains  in  the  liquid  by 
applied  mechanical  forces  lowers  the  entropy  and  to  some 
extent  also  the  enthalpy  of  the  liquid  state,  thus  raising  the 
equilibrium  melting  temperature  of  the  system  and  increasing 
the  effective  supercooling.  As  a  consequence  the  rate  of  nuclea- 
tion and  crystal  growth  is  drastically  increased.  Moreover,  the 
shape  of  the  primary  nuclei  becomes  substantially  linear  with 
orientation  in  the  main  strain  direction.  Since  these  linear  ele- 
ments carry  most  of  the  applied  load  or  stress,  the  rest  of  the 
liquid  can  relax  to  such  an  extent  that  by  epitaxial  overgrowth 
the  macromolecules  are  able  to  be  deposited  in  more  or  less 
conventional  lamellae  perpendicular  to  the  stress.  This  yields  the 
shish-kebab  structure  in  the  stirred  or  sonicated  solutions  and 
the  cylindritic  structure  in  hard  elastomers  solidified  from  the 
extruded  melt. 

19905.  Berger,  P.  W.,  Tucker,  J.  C,  Standards  and  guidelines  for 
data,  Chapter  8  in  Data  Handling  for  Science  and  Technology, 
S.  A.  Rossmassler  and  D.  G.  Watson,  Eds.,  pp.  93-113 
(North-Holland  Publ.  Co.,  Amsterdam,  The  Netherlands, 
1980). 

Key  words:  engineering  standards;  information  interchange; 
measurement  systems;  product  standards;  standard  reference 
data;  standard  reference  materials. 

Measurements  are  made  to  establish  hypotheses,  control  in- 
dustrial processes,  aid  health  care,  and  set  standards.  These 
measurements  must  be  precise  and  must  also  be  compatible. 
Standard  reference  data  systems  provide  critically  evaluated  nu- 
merical values  of  physical  and  chemical  properties.  Standard 
reference  materials  with  accurately  assessed  properties  provide 
means  for  comparison  of  instruments  and  methods.  Engineering 
and  product  standards  are  written  by  national  and  international 
organizations  to  assure  quality  and  compatibility  of  industrial 
output.  Finally,  major  international  attention  has  been  focused 
on  standardization  of  information  processing.  In  addition  to  de- 
scribing these  levels  of  standardization,  the  chapter  describes 
some  of  the  standards  organizations  in  various  countries  and 
gives  an  extensive  bibliography. 

19906.  Zupancic,  I.,  Lahajnar,  G.,  Blinc,  R.,  Reneker,  D.  H., 
Peterlin,  A.,  NMR  study  of  diffusion  of  butane  in  linear  poly- 
ethylene, J.  Polymer  Sci:  Polymer  Phys.  Ed.  16,  1399-1407 
(1978). 

Key  words:  butane;  diffusion;  experimental  methods;  migra- 
tion; molecular  transport;  nuclear  magnetic  resonance;  poly- 
mers. 


The  diffusion  coefficient  of  butane  in  linear  polyethylene  at 
room  temperature  as  a  function  of  the  vapor  pressure  of  butane 
was  measured  by  the  spin-echo  method  with  a  pulsed  magnetic 
field  gradient.  For  the  special  morphology  of  randomly  oriented 
stacks  of  parallel  lamellas  the  detour  factor  is  1/3.  As  long  as 
the  blocking  factor  and  migration  through  the  lamellas  can  be 
neglected,  the  local  diffusion  coefficient  Da  of  the  small  mole- 
cules through  the  amorphous  layers  in  the  direction  parallel  to 
the  lamellas  is  three  times  the  apparent  diffusion  coefficient  D 
derived  from  the  decay  of  the  amplitude  of  the  spin  echo  under 
the  assumption  of  an  infinitely  extended  homogeneous  medium. 
The  diffusion  coefficient  and  the  spin-spin  relaxation  time  both 
increase  exponentially  with  increasing  pressure,  i.e.,  butane  con- 
centration in  the  polymer,  while  the  spin-lattice  relaxation  time 
is  pressure  independent  and  seems  to  be  determined  by  interac- 
tions with  the  amorphous  polyethylene  matrix. 

19907.  Ziff,  R.  M.,  Kincaid,  J.  M.,  The  virial  series  of  the  ideal 
Hose  gas,  /  Math.  Phys.  21,  No.  1,  161-165  (Jan.  1980). 

Key  words:  Bose  gas;  fugacity  expansion;  Pade  approxi- 
mants;  phase  transitions;  virial  coefficients;  virial  series. 

The  radius  of  convergence  pR  of  the  virial  series  of  the  d- 
dimensional  ideal  Bose  gas  is  estimated  by  the  method  of  Pade 
approximants,  using  at  least  thirty  virial  coefficieTits,  which 
were  numerically  determined.  A  finite  p«  is  found  for  d  =  1  and 
2,  even  though  no  phase  transition  occurs  for  these  d.  For 
d  =  3,  pK  is  consistent  with  Fuchs'  analytical  bounds,  and  for 
d  =  A,  5,  and  6,  pn  is  equal  to  the  critical  density  pc.  These 
findings  are  supported  by  some  analytic  results  for  the  equation 
of  state. 

19908.  Zalewski,  E.  F.,  Preliminary  results  of  the  interlaboratory 
comparison  of  detector  spectral  response  transfer  capabilities, 

Proc.  Electro-Optics/ Laser  79  Conf.  &  Exposition,  Anaheim, 
CA.  Oct.  23-25.  1979.  pp.  414-419  (1979). 

Key  words:  absolute  spectral  response;  detector  intercom- 
parison;  optical  radiation  measurements;  photodetector; 
photometry;  radiometry. 

As  part  of  the  NBS  detector  spectral  response  calibration 
program,  participating  laboratories  were  asked  to  report  the 
results  of  several  diagnostic  and  response  transfer  simulation 
experiments.  The  diagnostic  tests  probed  for  wavelength  inaccu- 
racies and  stray  light  problems.  In  the  response  transfer  simula- 
tion experiments  the  participants  measured,  on  the  basis  of  the 
absolute  spectral  responsivity  supplied  with  the  detector,  alter- 
native spectral  response  functions  generated  by  absorbing  glass 
filters  placed  in  front  of  the  detector.  The  results  of  these 
measurements  are  an  assessment  of  the  state  of  the  art  of  detec- 
tor spectral  response  calibrations  among  the  laboratories  partici- 
pating in  this  program.  This  paper  describes  the  results  of  the 
diagnostic  and  intercomparison  measurements  in  the  visible 
spectral  region. 

19909.  Zalewski,  E.  F.,  Geist,  J.,  Willson,  R.  C,  Cavity  radiome- 
ter reflectance,  (Proc.  23d  Annual  Int.  Tech.  Symp.  of  the 
SPIE,  San  Diego,  CA,  Aug.  27-30,  1979),  Paper  in  Meas- 
urements of  Optical  Radiations,  H.  P.  Field,  E.  F.  Zalewski, 
and  F.  Zweibaum,  Eds.,  196,  152-158  (Society  of  Photo-Opti- 
cal Instrumentation  Engineers,  Bellingham,  WA,  1979). 

Key  words:  absolute  radiometry;  cavity  absorptance;  cavity 
refiectance;  electrically  calibrated  radiometer;  pyrohelio- 
metry;  solar  constant. 

The  evolution  of  absorbing  surfaces  for  electrically  calibrated 
radiometers,  and  techniques  for  measuring  their  absorptance  (re- 
flectance) are  described.  A  new  refiectometer  for  cavity  reflec- 
tance measurements,  which  is  based  on  a  ring-shaped  silicon 
photodiode,  is  described.  The  results  of  reflectance  meas- 
urements on  a  series  of  cavities  which  represent  the  evolution  of 
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cavity  technology  are  presented,  and  the  significance  of  the 
results  for  future  research  are  discussed. 

19910.  Yates,  J.  T.,  Jr.,  Duncan,  T.  M.,  Vaughan,  R.  W.,  In- 
frared spectroscopic  study  of  activated  surface  processes:  CO 
chemisorption  on  supported  Rh,  /  Chem.  Phys.  71,  No.  10, 
3908-3915  (Nov.  15,  1979). 

Key  words:  carbon  monoxide;  chemisorption;  infrared  spec- 
troscopy; isotopic  exchange;  rhodium. 

The  infrared  spectrum  of  CO  chemisorbed  on  alumina-sup- 
ported Rh  surfaces  has  been  studied  following  chemisorption  at 
cryogenic  temperatures.  Major  differences  are  observed  in  the 
distribution  and  spectroscopic  character  of  chemisorbed  CO 
species  produced  at  low  temperatures  (110-170  K)  compared  to 
chemisorbed  CO  species  produced  on  Rh  at  295  K.  It  has  been 
found  that  the  species  Rh(CO)2,  formed  on  isolated  Rh  sites,  is 
produced  rapidly  via  an  activated  chemisorption  process  above 
~200  K.  On  more  "crystalline"  Rhr  sites,  containing  chemis- 
orbed CO,  an  activated  CO  adsorbate-conversion  process  has 
been  detected  in  which 'fco  decreases  by  —50  cm"'  on  warming 
the  adsorbed  layer  above  ~265  K.  Isotopic  exchange  between 
^KX>{g)  and  '^O(ads)  has  been  shown  to  occur  rapidly  at  low 
temperature  (~200  K)  for  Rh(CO)2  species,  whereas  Rhr(CO) 
species  exchange  rapidly  only  at  higher  temperatures  (>  250  K). 
These  results,  taken  together,  serve  to  confirm  a  model  in  which 
isolated  Rh  sites  coexist  on  the  alumina  support  with  crystalline 
Rhr  sites;  the  two  kinds  of  sites  are  separable  on  the  basis  of  the 
spectroscopic  character  of  the  chemisorbed  CO  species  they 
adsorb  as  well  as  by  means  of  their  chemical  properties. 

19911.  Yagi,  K.,  Roth,  R.  S.,  Electron-microscope  study  of  crys- 
tal structures  of  mixed  oxides  in  the  systems  Rb20-Ta205, 
Rb20-Nb205  and  K20-Ta205  with  composition  ratios  near  1:3. 
II.  Various  intergrowth  phases  and  two-dimensional  ordering  of 
pentavalent  ions,  Acta  Cryst.  A34,  773-781  (1978). 

Key  words:  crystal  structure;  electron  microscope;  lattice 
images;  niobates  and  tantalates;  rubidium  and  potassium 
oxides;  two-dimensional  ordering. 

In  part  I,  the  preceding  paper,  structural  models  were  pro- 
posed on  the  basis  of  high-resolution  electron  microscopy  for 
phases  previously  designated  as  \\L,  9L  and  16L,  which  were 
found  to  exist  in  the  title  systems.  Two  types  of  blocks  were 
found,  which  are  composed  of  five  and  six  layers  of  octahedra. 
In  the  present  paper,  various  intergrowth  phases  which  are 
composed  of  the  two  types  of  blocks  are  described.  A  new 
notation  is  proposed  to  denote  these  intergrowth  phases  as  well 
as  the  IIL,  9L  and  16L  structures.  Two-dimensional  ordering  of 
pentavalent  ions  in  the  six-layer  block  is  found,  giving  rise  to 
diffuse  scattering  in  electron  diffraction  patterns.  Two-dimen- 
sional images,  calculated  on  the  basis  of  the  proposed  model,  are 
found  to  reproduce  the  observed  images. 

19912.  Watters,  R.  L.,  Jr.,  Norris,  J.  A.,  Factors  influencing 
precision  and  accuracy  of  analysis  with  inductively  coupled 
plasmas,  Proc.  Eastern  Analytical  Symp.,  New  York,  NY,  Nov. 
31 -Dec.  2,  1977,  pp.  65-81  (Franklin  Inst.  Press,  Philadelphia, 
PA,  1978). 

Key  words:  emission  spectroscopy;  inductively  coupled 
plasma;  instrumental  control;  multi-element  analysis;  plasma 
system;  trace  element  analysis. 

In  order  to  analyze  Standard  Reference  Materials  for  certifi- 
cation, it  is  necessary  to  establish  which  instrumental  factors 
contribute  to  the  errors  of  the  analysis  technique.  The  first  step 
is  to  attain  adequate  control  of  the  random  errors  in  the  entire 
measurement  process.  Once  this  is  achieved  it  becomes  possible 
to  evaluate  the  magnitude  of  the  error  and  thereby  to  properly 
estimate  accuracy. 

This  paper  describes  some  of  the  problems  encountered  in 
realizing  adequate  control  of  the  random  errors  associated  with 


the  Inductively  Coupled  Plasma.  The  effects  of  some  important 
instrumental  parameters  on  the  precision  of  the  analytical  signal 
will  be  described.  Preliminary  analysis  data  will  be  presented  to 
demonstrate  the  possible  magnitude  of  systematic  errors  which 
arise  from  instrumental  sources. 

19913.  Wasik,  S.  P.,  Brown,  R.  L.,  Analysis  of  complex  aromatic 
hydrocarbon  mixtures  with  solid  silver  nitrate  columns.  Anal. 
Chem.  48,  No.  14,  2218-2220  (Dec.  1976). 

Key  words:  aromatic  hydrocarbons;  gas-solid  chromato- 
graphy; silver  nitrate. 

A  highly  efficient  chromatographic  column  consisting  of  glass 
beads  coated  with  solid  silver  nitrate  and  modified  by  water 
vapor  in  the  carrier  gas  can  be  used  at  room  temperature  to 
analyze,  in  a  reasonable  time,  mixtures  containing  aromatic  hy- 
drocarbons having  boiling  points  up  to  180  °C.  The  construction 
of  this  column  is  described  and  its  properties  discussed.  Its 
efficiency  is  compared  with  conventional  gas-liquid  chromato- 
graphic columns. 

19914.  Wasik,  S.  P.,  Determination  of  transition  temperatures  on 
sodium  stearate  using  gas  chromatography,  /.  Chromatogr.  Sci. 
14,  516-518  (Nov.  1976). 

Key  words:  gas  chromatography;  sodium  stearate;  transi- 
tion temperatures. 

A  gas  chromatographic  method  is  presented  for  detecting 
structural  changes  in  a  solvent  by  observing  the  solubility  be- 
havior of  a  "probe"  solute  molecule.  The  transition  tempera- 
tures of  solid  and  liquid  sodium  stearate  were  determined  at  this 
point  on  the  log  Vg  vs  1/T  plot  where  the  slope  changes 
abruptly.  The  observed  transition  temperatures  were  compared 
with  differential  scanning  calorimetry  measurements  on  the 
same  compound  and  the  results  of  other  investigators  using 
different  physical  methods. 

19915.  Hahn,  T.  A.,  Thermal  expansion  of  single  crystal  sapphire 
from  293  to  2000  K  Standard  Reference  Material  732,  Proc. 
Int.  Symp.  on  Thermal  Expansion,  Hecla  Island,  Manitoba, 
Canada,  Aug.  29-31,  1977,  No.  6,  11  pages  (Plenum  Press  Inc., 
New  York,  NY,  Aug.  1977). 

Key  words:  high  temperature;  interferometer;  sapphire- 
AI2O3;  standard  reference  material;  tele-microscope;  ther- 
mal expansion. 

This  single  crystal  sapphire  is  the  fifth  Standard  Reference 
Material  (SRM)  to  be  certified  from  thermal  expansion  by  the 
National  Bureau  of  Standards.  Expansion  measurements  to  1000 
K  on  three  samples  indicate  that  the  stock  of  material  is  of 
consistent  quality  suitable  for  certification.  In  the  temperature 
range  from  293  to  1000  K  measurements  were  made  using  an 
interferometer  apparatus  resulting  in  (Liooo  — L293)/ 
(L293)  =  5500  X  10"*  with  a  standard  deviation  of  5  X  10"*. 
Above  1000  K  length  measurements  were  made  using  twin  tele- 
microscopes  with  the  sample  heated  in  a  tungsten  mesh  furnace. 
From  293  to  2000  K  (L2ooo-L293)/(L293)  =  15700  X  10"*  with  a 
standard  deviation  of  25  X  10"*.  Measurements  were  made  par- 
allel to  the  rod  axis  which  is  oriented  59°  from  the  c-axis  of  the 
crystal.  Smoothed  values  of  the  expansion  and  coefficients  of 
expansion  were  obtained  by  fitting  the  expansion  with  a  vari- 
ation of  Griineisen's  equation. 

Final  values  of  the  four  parameters  were  obtained  by  mini- 
mizing the  standard  deviation  in  a  least-squares  analysis.  The 
results  of  this  study  are  generally  in  good  agreement  with  ex- 
pansion values  found  in  the  literature.  Major  differences,  how- 
ever, are  observed  in  the  comparison  with  x-ray  diffraction 
studies  and  with  extrapolated  data  appearing  in  the  literature. 
No  systematic  deviations  of  the  data  from  the  final  equation 
were  observed.  A  comparison  of  the  results  of  this  study  with 
data  found  in  the  literature  will  be  presented. 
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19916.  Turk,  G.  C,  Travis,  J.  C,  DeVoe,  J.  R.,  O'Haver,  T.  C, 
Analytical  flame  spectrometry  with  laser  enhanced  ionization, 

Anal.  Chem.  50,  No.  6,  817-820  (1978). 

Key  words:  atomic  absorption;  atomic  detection  limits; 
flame  spectrometry;  laser  enhanced  ionization;  laser  spec- 
trometry; tunable  laser. 

A  new  flame  spectrometric  technique  using  laser-enhanced 
ionization  is  described.  The  method  is  based  on  the  increase  in 
flame  conductivity  resulting  from  the  enhanced  thermal  ioniza- 
tion of  an  element  following  the  absorption  of  laser  radiation  at 
a  transition  wavelength  for  that  element. 

Detection  limits  are  reported  for  Cu,  Mg,  Mn,  Na  and  Pb.  In 
most  cases  the  detection  limits  are  comparable  or  better  than  the 
best  reported  values  for  other  flame  spectrometric  techniques. 

Also  discussed  is  the  unique  ability  of  laser-enhanced  ioniza- 
tion to  use  nonresonance  or  weak  resonance  lines,  often  with 
sensitivity  comparable  or  better  than  the  traditional  lines  used  in 
other  flame  spectrometric  techniques. 

19917.  Tsong,  T.  T.,  Yee,  S.  N.,  Melmed,  A.  J.,  ToF  atom-probe 
mass  spectra  of  GaAs,  Surf.  Sci.  Lett.  11,  L187-L192  (1978). 

Key  words:  field  evaporation;  molecular  ions;  semiconduc- 
tor mass  analysis. 

Time-of-flight  mass  analysis  is  applied  to  GaAs.  Analyses  are 
done  in  the  presence  of  hydrogen  and  argon,  as  well  as  in 
vacuum.  Significant  differences  are  found  in  the  spectra  ob- 
tained under  these  conditions.  Particularly  interesting  is  the  ap- 
parent specificity  of  hydrogen  to  react  with  As  compared  to 
Ga.  The  existence  of  the  molecular  ion  As2*  is  established. 

19918.  Travis,  J.  C,  Turk,  G.  C,  Green,  R.  B.,  Laser-enhanced 
ionization  for  trace  metal  analysis  in  flames,  (Proc.  ACS  Divi- 
sion of  Analytical  Chemistry  at  the  175th  Meeting  of  the 
American  Chemical  Society,  Anaheim,  CA,  Mar.  14-15, 
1978),  Paper  No.  6  in  New  Applications  of  Lasers  to  Chemistry, 
G.  M.  Hieftje,  Ed.,  ACS  Symp.  Series  85,  pp.  91-101  (Ameri- 
can Chemical  Society,  Washington,  DC,  1978). 

Key  words:  atomic  spectrometry;  flame  spectrometry;  laser 
enhanced  ionization;  laser  spectrometry;  opto-galvanic 
effect;  trace  metal  analysis. 

A  new  laser-based  flame  analytical  method,  requiring  no  opti- 
cal detection,  promises  to  outperform  traditional  methods  in 
many  applications.  Detection  is  based  on  the  enhanced  flame 
ionization  of  analyte  atoms  maintained  in  an  excited  state  by  a 
laser  tuned  to  the  desired  electrical  probes  located  at  the  outer 
edges  of  the  flame.  This  configuration  yields  ng/ml  detection  of 
Cr,  Fe,  Ga,  In,  K,  Mg,  Mn,  Na,  Pb,  and  Tl,  with  negligible 
probe  deterioration  over  days  of  operation.  Less  impressive  re- 
sults for  the  few  remaining  elements  studied  to  date  are  attribut- 
ed to  the  role  of  the  ionization  potential,  and  more  appropriate 
transitions  are  being  explored. 

Both  precision  and  accuracy  may  be  affected  by  the  presence 
of  large  excesses  of  easily  ionized  species  in  the  sample.  Oper- 
ational procedures  to  minimize  and/or  correct  for  such  interfer- 
ences are  being  developed  in  conjunction  with  studies  of  the 
basic  mechanisms  of  ionization  from  excited  states,  recombina- 
tion, and  electron  transport  in  flames. 

Advantages  existing  or  foreseen  are:  high  sensitivity,  no  opti- 
cal detection,  Doppler-limited  spectral  resolution,  and  additional 
useful  atomic  transitions. 

19919.  Staples,  B.  R.,  Correlation  of  thermodynamic  properties  of 
aqueous  polyvalent  electrolytes,  (Proc.  9th  Int.  Conf  on  the 
Properties  of  Steam,  Technische  Universitat,  Munchen,  'Ger- 
many, Sept.  10-14,  1979),  Paper  in  Water  and  Steam.  Their 
Properties  and  Current  Industrial  Applications,  J.  Straub  and  K. 
Scheffler,  Eds.,  pp.  608-615  (Pergamon  Press,  Oxford,  Eng- 
land, 1979). 


Key  words:  activity  coefficient;  correlation;  critical  evalua- 
tion; electrolyte  theories;  excess  Gibbs  energy;  models;  os- 
motic coefficient;  polyvalent  electrolytes;  solutions;  thermo- 
dynamic properties. 

The  techniques  used  in  the  critical  evaluation  and  correlation 
of  thermodynamic  properties  of  aqueous  polyvalent  electrolytes 
will  be  described.  The  Electrolyte  Data  Center  at  the  U.S. 
National  Bureau  of  Standards  is  engaged  in  the  correlation  of 
activity  and  osmotic  coefficients,  enthalpies  of  dilution  and  solu- 
tion, heat  capacities,  and  ionic  equilibrium  constants  for  aqueous 
salt  solutions. 

The  substances  include  all  inorganic  salts  for  which  data  are 
available.  The  range  of  concentrations  extend  from  very  dilute 
to  saturation.  The  Debye-Hiickel  theoretical  slopes  are  used  as 
the  basis  of  correlations  in  the  very  dilute  region  and  an  empiri- 
cal equation  in  powers  of  m''^  is  used  to  extend  the  correlating 
equation  to  high  concentrations. 

Current  results  for  about  100  correlations  will  be  compared 
and  observed  periodic  trends  and  trends  according  to  charge- 
type  will  be  discussed. 

19920.  Staples,  B.  R.,  Electrolyte  Data  Center,  SSIE  Sci.  News- 
lett.  VIII,  No.  6,  5  (Apr.  1979). 

Key  words:  aqueous  electrolytes;  electrolyte  data  center; 
evaluations;  reviews;  solutions;  thermodynamic  properties. 

A  short  description  of  the  activities  and  kinds  of  output  of  the 
Electrolyte  Data  Center,  NBS,  is  provided. 

19921.  Small,  J.  A.,  Heinrich,  K.  F.  J.,  Newbury,  D.  E.,  Mykle- 
bust,  R.  L.,  Progress  in  the  development  of  the  peak-to-back- 
ground method  for  the  quantitative  analysis  of  single  particles 
with  the  electron  probe.  Scanning  Electron  Microsc.  II,  807-816 
(1979). 

Key  words:  electron  probe  microanalysis;  glass  particles; 
mineral  particles;  Monte  Carlo  methods;  particle;  peak-to- 
background  ratios;  quantitative  analysis;  x-ray  microanaly- 
sis. 

A  method  is  described  for  the  quantitative  analysis  of  parti- 
cles with  electron  excitation.  For  this  method,  the  ratios  of  the 
characteristic  x-ray  intensities  to  the  continuous  x-ray  intensities 
of  the  same  energy  are  used  to  eliminate  major  particle  effects. 
The  procedure  consists  of  scaling  the  peak  intensity  of  the 
particle  up  to  a  value  appropriate  to  a  bulk  material.  The  scaled 
intensity  can  then  be  compared  to  a  standard  and  the  concentra- 
tion determined  by  a  ZAF  routine. 

In  order  to  use  the  analytical  procedure  it  is  necessary  to 
calculate  a  value  of  the  continuous  x-ray  intensity  for  a  hypo- 
thetical bulk  material  with  the  same  composition  as  the  un- 
known. To  date,  two  methods  have  been  used  to  calculate  this 
value.  The  first  method  uses  Kramers'  law  with  Green's  correc- 
tiorjs  to  Kramers'  constant.  The  results  from  the  analysis  of  both 
glass  and  talc  particles  with  this  version  of  the  program  are  in 
good  agreement  with  the  actual  concentrations.  The  second 
method  uses  an  empirical  equation  derived  at  NBS  to  calculate 
the  continuous  x-ray  intensity  of  the  bulk.  The  results  on  FeS2 
particles  with  this  version  of  the  program  decrease  the  relative 
error  in  the  Fe  concentration  from  19  percent  for  Kramers' 
equation  to  six  percent. 

In  addition  to  calculating  the  values  for  the  hypothetical  bulk 
material,  work  is  also  being  done  with  a  Monte  Carlo  program 
in  an  effort  to  identify  those  conditions  under  which  the  corre- 
spondence of  the  peak-to-background  ratio  between  particles 
and  bulk  material  of  the  same  composition  breaks  down.  Calcu- 
lations show  that  there  is  a  significant  deviation  in  the  peak-to- 
background  ratios  from  particles  compared  to  bulk  due  to  two 
effects:  1)  the  anisotropy  of  the  generation  of  the  continuous  x- 
radiation  and  2)  differences  in  the  energy  dependence  of  the 
cross-section  for  characteristic  and  continuous  x-radiation  coup- 
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led  with  differences  in  the  energy  distribution  of  electrons 
backscattered  from  bulk  and  particle  targets. 

19922.  Madey,  T.  E.,  Yates,  J.  T.,  Jr.,  The  adsorption  of  cyclo- 
paraffins  on  Ru(OOl)  as  studied  by  temperature  programmed 
desorption  and  electron  stimulated  desorption,  Surf.  Sci.  76, 
397-414  (1978). 

Key  words:  adsorption;  angular  distribution;  cyclohexane; 
cyclooctane;  cyclopropane;  desorption;  electron  stimulated 
desorption;  ethane. 

The  adsorption  of  CsHe,  and  the  cycloparaffins  CsHe,  CeHia, 
and  CgHie  on  Ru(OOl)  at  80  K  has  been  studied  using  LEED, 
temperature  programmed  desorption,  and  ESDIAD  (Electron 
Stimulated  Desorption  Ion  Angular  Distributions).  An  aim  of 
these  studies  has  been  to  examine  the  relationship  between 
ESDIAD  ion  desorption  angles  and  bond  angles  in  weakly 
adsorbed  species  having  known  internal  structure.  Fractional 
monolayers  of  C2H6  and  CaHe  both  yield  ESDIAD  patterns  due 
to  ions  desorbed  in  wide  cones  centered  on  the  surface 
normal,  consistent  with  adsorption  into  mobile,  disordered 
layers.  In  contrast,  a  fractional  monolayer  of  C6H12  yields  a 
hexagonal  ESDIAD  pattern.  These  results  indicate  the  azi- 
muthal  orientation  of  the  C  — H  bonds  and  are  consistent  with  a 
simple  model  of  C6H12  adsorption.  In  thermal  desorption  stud- 
ies, the  weakly  adsorbed  layer  in  contact  with  the  substrate  is 
easily  distinguished  from  condensed  multilayers.  Mass  analysis 
of  ESD  ions  reveals  that  the  only  ESD  ion  product  is  for 
hydrocarbon  coverages  <  I  monolayer.  For  multilayers  of  ad- 
sorbed C6H12  and  CsHie,  the  ESD  ion  products  have  a  mass 
distribution  similar  to  the  gas  phase  mass  spectrometer  cracking 
pattern.  For  all  these  fragments,  the  ESD  cross  sections  are 
>  2  X  10""  cm^. 

19923.  Arens,  E.,  Gonzalez,  R.,  Berglund,  L.,  McNall,  P.  E., 
Zeren,  L.,  A  new  bioclimatic  chart  for  passive  solar  design, 

Proc.  American  Society  of  the  Int.  Solar  Energy  Society  and  5th 
Natl.  Passive  Solar  Conf.  Annual  Tech.  Conf.  Passive  Systems 
Div.,  University  of  Massachusetts,  Amherst,  MA,  Oct.  19-26, 
1980,  pp.  1202-1206  (American  Section  ISES,  University  of 
Delaware,  Newark,  DE  19711,  Oct.  1980). 

Key  words:  bioclimatic  chart;  human  comfort;  indoor  envi- 
ronment; outdoor  environment;  thermal  comfort. 

This  paper  presents  a  substantially  revised  version  of  the 
original  bioclimatic  chart  developed  by  Olgyay  and  Yaglou  in 
the  1950s,  incorporating  recent  research  results.  A  thermophy- 
siological  model  developed  at  the  J.  B.  Pierce  Foundation  Labo- 
ratory was  used  to  simulate  the  thermal  behavior  and  resulting 
comfort  sensation  of  an  individual  at  two  clothing  levels,  and  a 
rate  of  activity  typical  of  office  work,  house  work,  or  shopping. 
The  criteria  for  the  boundaries  of  the  comfort  zone  are  based  on 
the  ASHRAE  Standard  55-74,  as  currently  being  proposed  for 
revision.  Examples  of  the  chart  are  presented,  in  both  the  origi- 
nal format  and  in  the  format  of  the  psychrometric  chart. 

19924.  Madey,  T.  E.,  The  geometry  of  CO  on  Ru(OOl):  Evidence 
for  bending  vibrations  in  adsorbed  molecules,  Surf.  Sci.  79,  575- 
588  (1979). 

Key  words:  carbon  monoxide;  chemisorption;  electron  stim- 
ulated desorption;  ion  angular  distribution;  nitric  oxide; 
ruthenium;  surface. 

As  a  test  of  the  utility  of  the  ESDIAD  method  (Electron 
Stimulated  Desorption  Ion  Angular  Distributions)  in  studies  of 
the  geometry  of  adsorbed  molecules,  the  chemisorption  of  CO 
on  Ru(OOl)  has  been  examined.  Data  previously  reported  using 
UPS  (ultraviolet  photoemission  spectroscopy)  and  EELS  (elec- 
tron energy  loss  spectroscopy)  have  indicated  that  CO  is  termi- 
nally bonded  to  the  Ru  surface  through  the  C  atom,  with  the 
CO  axis  perpendicular  to  the  surface.  The  ESDIAD  results  for 
CO  confirm  this  orientation;  for  all  CO  coverages  in  the  tem- 


perature range  90  K  to  ~350  K,  the  angular  distributions  of  O"^ 
and  CO"^  ESD  ions  are  centered  about  the  surface  normal.  The 
widths  of  the  ion  beams  are  temperature  dependent;  for  both  O* 
and  CO^,  the  half  widths  at  half  maximum,  a,  of  the  ion  cones 
are  -16°  at  300  K,  and  -12°  at  90  K,  This  temperature  de- 
pendence, coupled  with  a  simple  model  calculation,  indicates 
that  the  dominant  factors  contributing  to  the  width  of  the  ESD 
ion  beams  are  the  CO  surface  bending  vibrations,  i.e.,  initial 
state  effects.  Thus,  the  data  suggest  that  both  the  directions  and 
widths  of  ESDIAD  beams  are  determined  largely  by  the  struc- 
ture and  dynamics  of  the  initial  adsorbed  state. 

19925.  Munro,  R.  G.,  On  a  parametrization  for  solids  under 
hydrostatic  pressures,  Phys.  Lett.  66A,  No.  5,  392-394  (June  12, 
1978). 

Key  words:  anomalous  behavior;  frequency  shifts;  hydro- 
static pressure;  Knight  shift;  scaling  theory;  solids;  Van 
Vleck  susceptibility. 

A  newly  developed  parametrization  successfully  used  to  cal- 
culate the  hydrostatic  pressure  dependence  of  the  Cr^*  spectra 
of  ruby  is  shown  to  be  useful  also  for  describing  some  cases  of 
hydrostatic  pressure  shifts  of  Van  Vleck  susceptibilities  and 
Knight  shifts. 

19926.  Krishnamurthy,  T.,  Wasik,  S.  P.,  Fluorometric  determina- 
tion of  partition  coefficients  of  naphthalene  homologues  in  oc- 
tanol-water  mixtures,  /  Environ.  Sci.  Health  A13,  No.  8,  595- 
602  (1978). 

Key  words:  fluorimetry;  naphthalene  homologues;  octanol/ 
water;  organic  pollutants;  partition  coefficients. 

The  octanol/water  partition  coefficients  of  12  naphthalene 
homologues  have  been  measured  using  a  newly  developed  fluor- 
ometric technique.  The  log  P  values  of  alkyl  substituents  ob- 
tained by  this  method  were  found  to  be  in  reasonable  agreement 
with  the  literature  values. 

19927.  Lashmore,  D.,  Melmed,  A.  J.,  Field  ion  microscopy  of 
polycrystalline  iron  whiskers,  J.  Appl.  Phys.  49,  No.  8,  4586- 
4587  (Aug.  1978). 

Key  words:  chemical  vapor  deposition;  field  ion  micros- 
copy; iron  carbides;  microstructure;  polycrystalline  iron 
whiskers;  whiskers. 

Field  ion  micrographs  of  polycrystalline  iron  (steel)  whiskers 
are  presented.  These  micrographs  indicate  that  the  whiskers 
examined  here  possess  a  two-phase  structure  consisting  of  an 
ordered  iron  phase  and  a  randomly  imaging  phase  interpreted  to 
be  the  iron  carbide,  FeaC.  The  iron  image  indicates  not  only  a 
high  defect  density  but  also  the  presence  of  twins. 

19928.  Linsky,  J.  L.,  On  the  differences  at  chromospheric  levels 
between  RS  CVn-type  binaries,  active  and  quiet  chromosphere 
single  stars,  and  active  and  quiet  regions  in  the  sun,  (Proc-. 
Joint  Meeting  of  Close  Binaries  and  Stellar  Activity,  Montre- 
al, Canada,  Aug.  18,  1979),  Paper  in  Highlights  of  Astronomy, 
P.  A.  Wayman,  Ed.,  pp.  861-862  (D.  Reidel,  Dordrecht,  The 
Netherlands,  1980). 

Key  words:  binary  stars;  chromospheres,  stellar;  chromos- 
phere, sun;  ultraviolet  spectra. 

This  paper  summarizes  the  differences  in  the  properties  of 
active  chromospheres  compared  with  quiet  chromospheres  by 
comparing  active  and  quiet  regions  on  the  Sun,  active  and  quiet 
chromosphere  stars,  and  the  very  active  chromospheres  seen  in 
close  binary  systems  with  chromospheres  of  single  stars.  In 
particular  the  chromospheres  of  the  RS  CVn-type  binary  sys- 
tems UX  Arietis  and  HR  1099  and  the  chromosphere  of  UX 
Arietis  during  a  flare  are  modeled. 
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19929.  Stone,  J.,  Thiele,  E.,  Goodman,  M.  F.,  Stephenson,  J.  C, 
King,  D.  S.,  Collisional  effects  in  the  multiphoton  dissociation 
of  CF2CFCI,  J.  Chem.  Phys.  73,  No.  5,  2259-2270  (Sept.  1, 
1980). 

Key  words:  laser  chemistry;  laser  induced  fluorescence; 
molecular  spectroscopy;  multiphoton  chemistry;  unimolecu- 
lar  reactions;  vibrational  energy  transfer. 

We  report  results  of  a  combined  experimental  and  theoretical 
study  of  the  effects  of  collisions  with  an  inert  buffer  gas,  on  the 
CO2  laser  induced  MPD  of  CF2CFCI  to  form  CF2  and  CFCl. 
Rates  of  formation  of  the  primary  product  CF2  have  been  deter- 
mined, in  real  time  using  the  laser  excited  fluorescence  tech- 
nique, at  four  IR  laser  intensities  (\max  =  35,  47,  73,  220  MW/ 
cm'^  and  a  range  of  argon  buffer  gas  pressures  (0  <  Vat  <  500 
Torr).  The  experimental  data  clearly  show  the  effects  of  colli- 
sional hole  filling  at  low  pressures  and  V-T  collisional  deactiva- 
tion at  higher  (>  100  Torr)  pressures.  We  present  a  generally 
applicable  theoretical  model  for  collisional  effects  in  MPD,  in 
which  two  parameters  (1/t,  AE)  specify  the  collisional  deacti- 
vation, two  parameters  (s,  <  co  >)  specify  the  density  of  states 
of  the  absorber,  two  parameters  (A.,Eoc()  specify  the  microscop- 
ic reaction  rates  and  one  parameter  (S)  specifies  the  radiative 
pumping  rates.  In  applying  this  model  to  CF2CFCI  five  of  these 
seven  parameters  are  readily  estimated  from  independent  kinetic 
or  spectroscopic  data.  Treating  only  the  remaining  two  param- 
eters AE  and  6  as  adjustable,  an  excellent  theoretical  fit  of  the 
high  pressure  experimental  data  is  obtained.  In  this  fit  a  value 
(AE  =  2.6  kcal/mole)  is  found  for  the  mean  energy  transferred 
per  collision  to  the  buffer  gas  molecules.  This  value  lies  within 
the  range  expected  for  AE  on  the  basis  of  chemical  activation 
studies.  The  overall  closeness  of  fit  confirms  the  basic  soundness 
of  the  "single  quantum  exchange"  model  for  T2  relaxation,  from 
which  expressions  are  derived  for  the  microscopic  radiative 
pumping  rates.  Using  only  parameters  determined  in  the  MPD 
fit,  we  predict  as  a  function  of  laser  intensity  and  buffer  gas 
pressure  the  energy  absorbed  from  the  light  field.  This  predic- 
tion can  be  tested  in  an  experiment  that  measures  absorbed 
energy  by  the  acousto-optic  technique. 

19930.  Sieck,  L.  W.,  Fingerprinting  and  partial  quantification  of 
complex  hydrocarbon  mixtures  by  chemical  ionization  mass 
spectrometry,  Anal.  Chem.  51,  No.  1,  128-132  (Jan.  1979). 

Key  words:  analysis;  chemical  ionization;  hydrocarbons; 
ion-molecule  reactions;  mass  spectrometry;  photoionization. 

A  modification  of  chemical  ionization  mass  spectrometry, 
which  involves  photoionization  and  cyclohexane  as  the  source 
of  the  reagent  ion,  has  been  used  to  develop  a  technique  for 
discriminatory  "fingerprinting"  of  neat  liquid  fossil  fuels.  The 
method  provides  a  2-min  turn-around  time  between  samples  and 
batch  intrCi'uction,  with  no  requirements  for  prior  separation  or 
fractionatioi, .  Depending  upon  the  conditions  chosen,  the  tech- 
nique may  also  be  extended  to  the  partial  quantification  of 
aromatic  and  olefinic  sample  components. 

19931.  Shold,  D.  M.,  Ausloos,  P.  J.,  The  photochemistry  of  ethyl 
chloride,/.  Photochem.  10,  237-249  (1979). 

Key  words:  ethyl  chloride;  halocarbons;  photochemistry. 

Ethyl  chloride  and  deuterium-labelled  ethyl  chlorides  have 
been  photolyzed  at  184.9,  163.3,  147.0  and  123.6  nm  in  the  gas 
phase  and  at  163.3  and  147.0  nm  in  the  liquid  phase.  The  use  of 
NO,  O2  and  HI  as  radical  scavengers  has  permitted  a  determina- 
tion of  the  quantum  yields  of  primary  photodecomposition  proc- 
esses as  a  function  of  wavelength.  At  low  energies,  excitation  of 
an  electron  into  an  antibonding  cr*  orbital  leads  primarily  to 
C  — CI  bond  cleavage,  while  at  higher  energies  this  process  is 
largely  replaced  by  loss  of  HCl  and  hydrogen.  Both  1,1-  and 
1,2-HCl  eliminations  are  observed.  The  absence  of  significant 
amounts  of  hydrogen  atom  production  at  163.3  nm  and  at  low 


pressures  suggests  that  one  excited  state  may  be  responsible  for 
HCl  elimination  and  a  second  for  chlorine  atom  loss,  in  agree- 
ment with  the  mechanism  of  Ichimura  et  al. 

19932.  Sengers,  J.  M.  H.  L.,  Liquidons  and  gasons;  controversies 
about  the  continuity  of  states,  Physica  98A,  363-402  (1979). 

Key  words:  Andrews;  condensation;  critical  point;  diffu- 
sion; gaseous;  history  of  science;  Kamerlingh  Onnes;  liqui- 
dons; liquids;  mixtures;  van  der  Waals;  vapors. 

Two  basic  ideas  about  the  nature  of  the  gas-liquid  transition 
were  voiced  around  1870:  that  in  the  supercritical  state,  vapor 
and  liquid  are  indistinguishable  (Andrews),  and  that  condensa- 
tion and  critical  behavior  can  be  understood  on  the  basis  of  a 
simple  assumption  about  molecular  interaction  (Van  der  Waals). 
For  many  scientists  at  the  time,  however,  the  notion  of  continu- 
ity of  states  was  almost  inconceivable.  The  older  ideas,  that 
liquid  and  gas  molecules  were  different  from  each  other,  and 
that  the  liquid  "dissolves"  in  the  vapor  at  the  critical  point, 
survived  for  a  long  time.  Unfamiliarity  with  the  implications  of 
Gibbs'  thermodynamics  in  Europe  helped  to  keep  the  older 
ideas  alive.  This  paper  describes  the  controversies  that  raged 
between  proponents  and  opponents  of  the  Andrews-Van  der 
Waals  view  between  1880  and  1907,  and  how  they  were  fanned 
by  erroneous  or  incorrectly  interpreted  experiments  carried  out 
all  over  Europe.  Kamerlingh  Onnes  and  his  staff  in  Leiden 
repeated  a  number  of  the  controversial  experiments  in  the 
period  1892-1907  and  discovered  that  impurity  was  by  far  the 
largest  source  of  error.  By  1907  the  controversy  was  unequivo- 
cally decided  by  the  Leiden  group  in  favor  of  the  Andrews- Van 
der  Waals  view.  A  replay  of  the  old  controversy  took  place  in 
the  period  1933-1952. 

19933.  Schwarz,  F.  P.,  Braun,  W.,  Wasik,  S.  P.,  Oscillating  slit 
mechanism  for  the  determination  of  hydrogen  isotope  ratios  in  a 
microwave  induced  plasma,  Anal.  Chem.  50,  1903-1905  (Nov. 
1978). 

Key  words:  deuterium;  gas  chromatography;  hydrogen;  iso- 
tope dilution;  microwave  plasma;  oscillating  slit  mechanism. 

A  low  pressure  microwave  discharge  through  deuterated  and 
hydrogenated  hydrocarbon  mixtures  eluting  from  a  gas  chroma- 
tograph  results  in  fragmentation  of  the  hydrocarbons  and  gen- 
eration of  intense  atomic  hydrogen  emission  at  6562.8  A  and 
atomic  deuterium  emission  at  6561.0  A.  By  replacing  the  exit  slit 
mechanism  of  the  monochromator  viewing  the  emissions  with 
an  oscillating  slit  mechanism  (OSM),  the  hydrogen  emission  is 
measured  alternately  with  the  deuterium  emission.  The  oper- 
ation of  the  OSM  is  based  on  oscillating  mechanically  the  exit 
slit  aperture  twice  across  the  hydrogen  line  and  once  across  the 
deuterium  line  during  one  cycle  of  oscillation.  Two  lock-in 
amplifiers  resolve  the  modulated  emissions  into  a  hydrogen  and 
a  deuterium  signal.  The  ratio  of  the  two  signals  is  a  linear 
function  of  the  atomic  hydrogen  isotope  ratio  in  the  isotope 
hydrocarbon  mixtures  over  one  order  of  magnitude. 

19934.  Schwarz,  F.  P.,  Characterization  of  the  emission  from 
atomic  hydrogen  in  a  microwave  induced  plasma.  Anal.  Chem. 
51,  1508-1512  (Aug.  1979). 

Key  words:  hydrogen  emission;  microwave  induced  plasma 
detector. 

Microwave  induced  plasma  detectors  (MPD)  are  typically 
operated  with  small  amounts  of  oxygen  added  to  the  helium  or 
argon  plasma  gas  in  order  to  keep  the  plasma  cell  walls  clean.  It 
is  shown,  however,  that  the  presence  of  oxygen  in  the  plasma 
gas  causes  a  nonlinear  response  in  the  hydrogen  emission  de- 
pendence on  concentration,  as  well  as  the  enhancement  of  the 
hydrogen  background  emission  upon  passage  of  deuterium 
through  the  MPD.  Both  effects  diminish  with  increasing  plasma 
pressure  and  disappear  in  the  absence  of  oxygen.  A  kinetic 
scheme,  based  on  radiative  charge  recombination  between  pro- 
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tons  and  electrons  and  generation  of  the  protons  and  electrons 
via  energy  transfer  from  the  metastable  He  2s^  state,  is  present- 
ed to  account  for  these  effects.  It  is  suggested  that  oxygen 
affects  the  hydrogen  emission  through  a  charge  transfer  reaction 
between  protons  and  molecular  oxygen. 

19935.  Schaefer,  A.  R.,  Measurement  of  synchrotron  radiation 
from  the  NBS  SURF  II  using  a  silicon  radiometer,  (Proc.  23d 
Annual  Int.  Tech.  Symp.  of  the  SPIE,  San  Diego,  CA,  Aug. 
27-30,  1979),  Paper  in  Measurements  of  Optical  Radiations,  H. 
P.  Field,  E.  F.  Zalewski,  and  F.  Zweibaum,  Eds.,  197,  84-89 
(Society  of  Photo-Optical  Instrumentation  Engineers,  Belling- 
ham,  WA,  1979). 

Key  words:  radiometry;  silicon  photodetector;  storage  ring; 
synchrotron  radiation. 

A  project  is  described  in  which  the  synchrotron  radiation 
output  from  the  NBS  storage  ring  known  as  SURF  II,  will  be 
measured  using  a  well  characterized  silicon  based  radiometer. 
The  radiometer  consists  of  a  silicon  photodiode  coupled  with 
two  interference  filters  to  restrict  the  spectral  response  to  a 
finite  and  convenient  spectral  region  for  the  measurement.  Con- 
siderations required  for  the  characterization  of  the  radiometer 
will  be  discussed.  The  absolute  radiant  flux  from  the  storage 
ring  is  also  calculable  from  various  machine  parameters.  A  mea- 
surement of  the  number  of  circulating  electrons  will  be  derived 
from  electron  counting  techniques  at  low  levels.  This  will  yield 
an  important  intercomparison  between  two  entirely  different 
determinations  of  the  synchrotron  radiant  flux. 

19936.  Ruff,  A.  W.,  Introductory  remarks  on  erosion,  Proc. 
NACE  Conf.  on  Corrosion/ Erosion  of  Coal  Conversion  System 
Materials,  Berkeley,  CA,  Jan.  24-26.  1979,  pp.  383-392  (Nation- 
al Association  of  Corrosion  Engineers,  Houston,  TX  77084 
1979). 

Key  words:  deformation;  erosion;  impact;  metals;  surfaces. 

The  status  of  the  science  of  solid  particle  erosion  of  materials 
is  reviewed  briefly.  Examples  of  recent  studies  of  single  particle 
and  also  multiple  particle  exposures  are  given.  Suggestions  of 
critical  needs  in  the  field  are  presented. 

19937.  Peterlin,  A.,  Accordion-type  laser-Raman  (ALR)  oscilla- 
tions in  crystalline  polymers,  /  AppL  Phys.  50,  No.  2,  838-844 
(Feb.  1979). 

Key  words;  accordion  type  oscillation;  coupled  rod  oscilla- 
tion; crystalline  polymers;  elastic  modulus;  helical  chains; 
inelastic  neutron  scattering;  laser-Raman  scattering;  poly- 
ethylene; polyethyleneoxide;  polyhexafluoropropylene;  po- 
lyoxymethylene;  polypropylene;  polytetrafluoroethylene. 

If  one  interprets  the  ALR  absorption  lines  of  crystalline  poly- 
mers in  terms  of  oscillating  elastic  rods  of  length  equal  to  the 
thickness  L  of  the  crystalline  lamellae,  or  the  thickness  D  of  the 
crystalline  core  of  the  lamellae,  one  obtains  for  the  elastic  mo- 
dulus of  these  rods  values  which  are  substantially  higher  than 
the  axial  elastic  modulus  Ec  of  the  crystal  lattice.  The  effect  is 
particularly  conspicuous  with  polymers  which  in  the  crystalline 
state  exhibit  a  helical-chain  conformation.  The  explanation  of 
this  effect  seems  to  be  the  elastic  coupling  of  longitudinal  oscil- 
lations of  chain  stems  of  subsequent  lamellae  by  the  intervening 
amorphous  layers.  The  apparent  increase  of  the  ALR  oscillation 
frequency  by  such  coupling  is  particularly  large  if  the  elastic 
modulus  Ea  of  the  amorphous  layers  is  equal  or  even  higher 
than  that  of  the  crystal  lattice.  The  high  value  of  Ea  derived 
from  such  an  analysis  is  a  consequence  of  the  very  high  ALR 
frequency  (~0.3  THz),  which  makes  the  amorphous  layer  react 
as  a  rigid  glass. 

19938.  Peterlin,  A.,  Elastic  modulus  and  strength  of  fibrous  mate- 
rial, Polym.  Eng.  ScL  19,  No.  2,  118-124  (Feb.  1979). 


Key  words:  elastic  modulus;  extruded  semicrystalline  poly- 
mers; fibrous  materials;  polymers;  strength. 

As  a  rule,  the  large  increase  of  elastic  modulus  with  increas- 
ing draw  ratio  obtainable  in  highly-drawn  or  extruded  semicrys- 
talline polymers  is  not  reflected  in  a  similarly  large  increase  of 
strength.  This  is  closely  connected  with  the  well-known  fact 
that  with  increasing  plastic  deformation  one  obtains  fibrous  ma- 
terial with  decreasing  strain  to  break.  The  axial  elastic  modulus 
is  mainly  caused  by  the  taut  tie  molecules  which  bridge  the 
amorphous  layers  between  consecutive  crystal  blocks  and  thus 
provide  an  efficient  axial  force  transmission  through  the  sample. 
The  defects  at  the  ends  of  microfibrils  interrupt  this  transmission 
because  they  contain  few  if  any  taut  tie  molecules  connecting 
the  end  of  microfibril  with  adjacent  fibrillar  elements.  As  a 
consequence  of  the  small  number  of  such  ends,  they  only  mar- 
ginally reduce  the  elastic  modulus.  But  as  the  mechanically 
weakest  areas  of  the  fibrous  material,  they  drastically  depress 
the  strength.  They  fail  as  soon  as  the  strain  concentration  upon 
them  reaches  their  strain  to  break.  The  growth  and  coalescence 
of  resulting  microcracks  finally  lead  to  bulk  fracture  as  the 
growing  crack  reaches  critical  dimensions. 

19939.  Page,  S.  W.,  Mazzola,  E.  P.,  Himes,  V.  L.,  Mighell,  A. 
D.,  Hubbard,  C.  R.,  Structure  of  (3-chloro-2-hyroxy-5-nitro- 
phenyl)-(2'-chlorophenyl)iodonium  hydroxide  inner  salt,  /  Am. 
Chem.  Soc.  101,  No.  19,  5858-5860  (Sept.  12,  1979). 

Key  words:  inner  salt;  iodonium  compound;  reaction  mech- 
anism; synthetic  intermediate;  x-ray  structure  determination; 
zwitterion. 

C12H6NO3CI2IG  MW  =  409.98;  monoclinic,  P2i/n; 
a  =  15.928(9);  b  =  18.271(6);  c  =  4.623(2)A,  7  =  105.58°;  Z  =  4; 
Dc  =  2.106  g  cm-3;  Dm  =  2.11  (floatation);  final  =  0.060 
(1787  observed  reflections).  The  molecule  exists  as  a  zwitterion 
with  an  intramolecular  I—O  distance  of  2.768(8)A.  The  I-C 
bond  distances  were  found  to  be  2.08(1)  and  2.11(1)A,  with  a  C- 
I-C  angle  of  97.8(4)°.  Intermolecular  ionic  attraction  between  I 
and  O  causes  the  formation  of  infinite  chains  along  the  z-axis  of 
the  cell.  This  zwitterion  is  the  first  reported  example  of  a 
phenoxide-iodonium  betaine.  The  title  compound  is  a  key  inter- 
mediate in  the  synthesis  of  O-diphenyl  ethers.  A  reaction  mech- 
anism based  on  the  zwitterion  formation  is  proposed. 

19940.  Melmed,  A.  J.,  Tung,  R.  T.,  Graham,  W.  R.,  Smith,  G. 
D.  W.,  Evidence  for  reconstructed  yOOLy  tungsten  obtained  by 
field-ion  microscopy,  Phys.  Rev.  Lett.  43,  No.  20,  1521-1524 
(Nov.  12,  1979). 

Key  words;  atomic  surface  structure;  field-ion  microscopy; 
surface  physics;  surface  reconstruction. 

New  results  have  been  obtained,  by  field-ion  microscopy, 
relating  to  the  atomic  structure  of  clean  FDOIXW.  The  evidence 
supports  a  reconstruction  model  with  periodic  displacements  of 
atoms  having  vertical  components.  The  reconstructed  atomic 
configuration  prevails  over  the  entire  temperature  range  of  this 
investigation  (—15  —  460  K),  suggesting  that  no  phase  transition 
may  be  needed  to  account   for  the  structural   features  of 

yooiJirw. 

19941.  Ives,  L.  K.,  Ruff,  A.  W.,  Electron  microscopy  study  of 
erosion  damage  in  copper.  Am.  Soc.  Test.  Mater.  Spec.  Tech. 
Publ.  664.  pp.  5-35  (1979). 

Key  words;  copper;  electron  microscopy;  erosion;  impinge- 
ment erosion;  metal  erosion;  wear. 

Solid-particle  erosion  data  have  been  reported  for  many  mate- 
rials. The  mechanics  of  the  impact  process  has  also  been  exam- 
ined. However,  relatively  little  effort  has  been  expended  in 
studying  the  microstructural  aspects  of  material  response  to 
erosion.  Effects  such  as  deformation  hardening,  plastic  flow,  and 
particle  embedding  are  recognized  as  being  important  but  have 
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not  been  subjected  to  careful  study.  Understanding  the  erosion 
mechanism  at  large  attack  angles  and  accounting  for  differences 
in  erosion  behavior  of  different  metals  and  alloys  are  areas 
where  knowledge  of  materials  response  factors  will  be  most 
important.  In  the  present  work  surface  and  subsurface  erosion 
damage  in  copper  is  investigated  by  transmission  and  scanning 
electron  microscopy  techniques. 

19942.  Parr,  A.  C,  Jason,  A.  J.,  Stockbauer,  R.,  Photoionization 
and  threshold  photoelectron-photoion  coincidence  study  of  cy- 
clopropene  from  onset  to  20  eV,  Int.  J.  Mass  Spectrom.  Ion 
Phys.  33,  243-251  (1980). 

Key  words:  breakdown  curve;  cyclopropene;  photoioniza- 
tion. 

The  photoionization  efficiency  curves  have  been  obtained  for 
cyclopropene  and  its  fragments  CsH)^,  C3H2*,  and  C3H*  from 
threshold  to  20  eV.  The  threshold  photoelectron  spectra  and 
breakdown  curves  are  given  over  the  same  energy  range.  The 
breakdown  curve  is  almost  identical  to  those  obtained  previous- 
ly for  allene  and  propyne  when  put  on  a  common  energy  scale. 
This  suggests  that  all  three  ions  isomerize  to  a  common  struc- 
ture before  fragmentation. 

19943.  Parr,  A.  C,  Jason,  A.  J.,  Stockbauer,  R.,  Photoionization 
and  threshold  photoelectron-photoion  coincidence  study  of 
allene  from  onset  to  20  eV,  Int.  J.  Mass  Spectrom.  Ion  Phys.  26, 
23-38  (1978). 

Key  words:  allene;  autoionization;  coincidence;  fragmenta- 
tion; mass  spectrometry;  photoionization;  threshold  photoe- 
lectron spectroscopy;  time  of  flight  mass  spectrometry. 

The  photoionization  efficiency  curves  for  allene  and  its  frag- 
ments C3H3*,  C3H2*  and  Ci^*  are  given  from  threshold  to  20 
eV.  The  threshold  photoelectron  spectra  and  breakdown  curves 
are  given  over  the  same  energy  span.  The  adiabatic  ionization 
potential  is  determined  to  be  9.69  ±  0.01  eV  and  the  heats  of 
formation  of  the  fragments  are  derived  from  the  appearance 
potentials.  Autoionization  is  found  to  be  an  important  factor  in 
the  parent  ionization  and  fragmentation. 

19944.  Lindstrom,  R.  M.,  Harrison,  S.  H.,  Harris,  J.  M.,  Accu- 
rate calibration  of  gold  film  standards  by  neutron  activation  and 
gravimetry,  J.  Appl.  Phys.  49,  No.  12,  5903-5908  (Dec.  1978). 

Key  words:  accuracy  and  precision;  gold  films;  gravimetry; 
neutron  activation  analysis;  Rutherford  backscattering; 
standards. 

A  set  of  evaporated  gold  films  on  silicon  substrates  has  been 
prepared  for  use  as  standards  in  the  measurement  of  film  thick- 
ness by  Rutherford  backscattering.  The  mass  of  gold  in  the  films 
was  determined  independently  by  gravimetry  and  by  instrumen- 
tal neutron  activation.  The  area  was  measured  with  an  optical 
comparator;  film  uniformity  was  assayed  by  backscattering.  Sys- 
tematic errors  in  the  single-element  comparator  method  of  acti- 
vation analysis  have  been  assessed  and  either  eliminated  or  com- 
pensated, with  the  result  that  the  single-sample  agreement  in 
mass  between  the  two  methods  was  0.3%  and  the  mean  relative 
bias  was  below  the  random  errors,  also  0.3%. 

19945.  Surek,  T.,  Coriell,  S.  R.,  Chalmers,  B.,  The  growth  of 
shaped  crystals  from  the  melt,  J.  Crystal.  Growth  50,  21-32 
(1980). 

Key  words:  crystal;  Czochralski;  edge-defined  film-fed 
growth  (EFG);  floating  zone;  meniscus;  silicon;  stability. 

The  growth  of  shaped  crystals  from  the  melt  occurs  by  a 
process  referred  to  as  meniscus-controlled  growth.  In  a  menis- 
cus-controlled process,  the  relationship  of  the  crystal  shape  to 
that  of  the  liquid-vapor  interface  is  reflected  by  the  observed 
constancy  of  the  relative  angle  <j)o  between  the  crystal  and  liquid 
free-surfaces  at  the  crystal-liquid-vapor  junction.  An  experimen- 


tal technique  is  described  for  determining  the  characteristic 
values  of  <{>o  for  silicon  and  germanium.  A  general  theory  is 
presented  for  the  time  evolution  and  stability  of  the  crystal 
shape  in  meniscus-controlled  growth  processes.  A  linear  pertur- 
bation analysis  of  the  dynamic  crystal  growth  equations  is  car- 
ried out  to  derive  the  necessary  and  sufficient  conditions  for 
crystal  shape  stability.  Application  of  the  analysis  is  made  to  the 
more  conventional  shaped  growth  processes  such  as  Czochralski 
and  floating  zone  growth,  and  to  techniques  which  utilize  a  die 
shaper  such  as  the  Stepanov  and  Edge-defined  Film-fed  Growth 
(EFG)  methods.  The  advantages  and  disadvantages  of  using 
wetted  and  non-wetted  dies  in  the  shaping  process  are  discussed. 
Specific  numerical  examples  deal  with  the  growth  of  silicon 
crystals  by  the  various  methods. 

19946.  Cahn,  J.  W.,  Coriell,  S.  R.,  Boettinger,  W.  J.,  Rapid 
solidification,  (Proc.  of  Laser  and  Electron  Beam  Processing 
of  Materials,  Boston,  MA,  Nov.  27-30,  1979),  Paper  in  Laser 
and  Electron  Beam  Processing  of  Materials,  C.  W.  White  and 
P.  S.  Percy,  Eds.,  pp.  89-103  (Academic  Press,  Inc.,  New 
York,  NY,  1980). 

Key  words:  interface  stability;  kinetics;  microsegregation; 
rapid  solidification;  solute  trapping;  thermodynamics. 

Rapid  solidification  phenomena  are  described  in  terms  of  a 
hierarchy  of  increasing  deviation  from  equilibrium.  Results  of 
morphological  stability  theory  applied  to  silicon  regrowth  indi- 
cates that  factors  outside  of  conventional  constitutional  super- 
cooling can  explain  the  observed  absence  of  lateral  segregation. 
A  model  for  interface  response  functions  applicable  to  solute 
trapping  is  presented  and  a  thermodynamic  limit  to  the  amount 
of  solute  trapping,  which  seems  to  be  operating  in  some  sys- 
tems, is  proposed. 

19947.  Ives,  L.  K.,  Kasen,  M.  B.,  Schramm,  R.  E.,  Ruff,  A.  W., 
Reed,  R.  P.,  A  microstructural  study  of  the  Tishomingo  mete- 
orite, Geochim.  Cosmochim.  Acta  42,  1051-1066  (1978). 

Key  words:  electron  microscopy;  Fe-Ni  alloys;  martensite; 
shock  deformation;  Tishomingo  meteorite;  x-ray  diffraction. 

Metallography,  electron  microscopy  and  x-ray  diffraction 
techniques  were  employed  to  study  a  fragment  of  the  Tisho- 
mingo iron  meteorite.  The  results  suggest  the  following  thermal- 
mechanical  history:  The  fragment  was  originally  a  large  crystal 
of  taenite  {y).  Cooling  through  the  a  -|-  y  phase  boundary  did 
not  result  in  accompanying  precipitation  of  kamacite  (a).  Trans- 
formation to  a  martensitic  structure  initiated  between  —25  and 

—  65  °C.  Transformation  continued  as  the  temperature  fell  to 

—  75  to  —115  °C,  resulting  in  approx.  80%  martensite  (a'). 
Subsequent  shock  deformation  and  thermal  aging  processes  sub- 
stantially modified  the  taenite  and  martensite  microstructures. 
Twins  in  the  retained  taenite  phase  are  attributed  to  shock 
deformation  at  a  pressure  estimated  for  a  single  event  at  —170 
kbar.  The  existing  complex,  altered  martensite  structure  contain- 
ing both  taenite  and  kamacite  (3-15%  Ni)  particles  was  appar- 
ently the  product  of  both  shock  deformation  and  thermal  aging 
processes.  The  maximum  temperature  reached  during  thermal 
aging  is  estimated  to  be  less  that  400  °C,  and  perhaps  below  310 
°C. 

19948.  Peterlin,  A.,  Fracture  of  fibrous  polymers,  Polym.  Eng. 
Sci.  18,  No.  14,  1062-1067  (Nov.  1978). 

Key  words:  coalescence  of  microcracks;  end  of  microfibril; 
microcrack  formation;  microfibrillar  structure;  rupture  of 
taut  tie  molecules;  strain  to  break;  stress  to  break. 

The  fibrous  material  obtained  by  drawing  or  extrusion  exhib- 
its a  more  than  linear  increase  in  the  axial  elastic  modulus  with 
draw  ratio,  a  much  slower  increase  in  tensile  strength  and  a 
decrease  in  strain  to  break.  The  reason  for  such  a  behavior  is 
found  in  the  existence  of  structural  defects  of  fibrous  material, 
which  is  composed  of  very  long  and  narrow  microfibrillar  ele- 
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merits.  At  their  ends  the  axial  connection  by  taut-tie  molecules  is 
almost  completely  interrupted.  Hence  the  transfer  of  tensile 
stress  through  such  a  defect  is  only  possible  by  lateral  shift  of 
the  load  to  adjacent  microfibrils.  The  incompleteness  of  this 
transfer,  the  excess  straining  of  the  material  in  the  defect  area, 
and  the  relatively  easy  axial  displacement  of  the  ends  of  microfi- 
brils favor  the  local  formation  of  microcracks  which  grow  and 
coalesce  with  close-by  microcracks  until  a  critical  size  crack  is 
formed  and  the  strained  sample  fails.  The  process  is  favored  by 
a  high  elastic  modulus  of  microfibrils  which  is  practically  identi- 
cal with  that  of  the  drawn  or  extruded  sample.  Hence  the 
fibrous  polymer  fails  at  lower  strain  the  higher  its  axial  elastic 
modulus,  i.e.,  the  higher  the  draw  ratio. 

19949.  Larche,  F.  C,  Cahn,  J.  W.,  Thermochemical  equilibrium 
of  multiphase  solids  under  stress,  Acta  Metall.  26,  1579-1589 
(1978). 

Key  words:  coherent  interfaces;  equilibrium;  incoherent  in- 
terfaces; solid-fluid  interface;  stressed  solid;  thermodynam- 
ics; vacancies. 

General  conditions  are  derived  for  thermochemical  equilibri- 
um among  multiphase  and  multicomponent  network  solids  that 
are  stressed  nonhydrostatically  and  nonuniformly,  and  are  in 
contact  with  each  other  and  with  fluids.  Different  multiphase 
equilibrium  conditions  are  obtained  depending  on  whether  or 
not  vacancies  are  present  and  which  of  three  types  of  phase 
contact,  coherent  or  incoherent  solid-solid  or  solid-fluid  inter- 
faces, govern  the  constraints  on  displacement  and  mass  transfer 
at  these  contacts.  When  no  vacancies  are  present,  Gibbs'  result 
for  the  solid-fluid  case  is  obtained  and  generalized.  When  vacan- 
cies are  present,  nonuniform  and  nonhydrostatic  equilibrium  is 
possible,  but  strong  restrictions  are  placed  on  solid-fluid  (all 
fluids  must  have  the  same  pressure)  and  incoherent  boundaries. 
A  local  equilibrium  condition  may  be  valid  in  some  cases  when 
vacancies  prevent  global  equilibrium.  Equilibria  at  coherent 
boundaries  are  unaffected  by  the  presence  or  absence  of  vacan- 
cies, because  vacancies  behave  like  any  other  conserved  chemi- 
cal species  there.  The  additional  constraints  at  coherent  bound- 
aries reduce  the  number  of  degrees  of  freedom  for  phase  equilib- 
ria. 

19950.  Ruff,  A.  W.,  Measurements  and  standards  for  dry  wear, 

Proc.  Natl.  Symp.  on  Wear  and  Corrosion,  Washington,  DC, 
June  1979,  4  pages  (American  Chemical  Society,  Washington, 
DC,  1979). 

Key  words:  corrosion;  measurements;  metals;  standards; 
wear. 

The  needs  for  improved  capability  in  accurately  determining 
the  wear  rates  of  materials  will  be  discussed.  Activities  current- 
ly underway  to  develop  and  provide  reference  materials  for 
wear  testing,  to  improve  wear  measurement  procedures  and  to 
obtain  meaningful  wear  data  will  be  described.  A  comparison 
will  be  attempted  in  the  current  state-of-the-art  between  wear 
and  corrosion. 

19951.  Rubin,  R.  J.,  Comment  on  explicit  integration  method  for 
the  time-dependent  Schrodinger  equation,  /.  Chem.  Phys.  70, 
No.  10,  4811  (May  15,  1979). 

Key  words:  numerical  integration;  stability;  time-dependent 
Schrodinger  equation. 

An  argument  is  presented  which  disputes  Askar  and  Cakmak's 
contention  that  their  outline  for  a  numerical  method  for  explicit 
integration  of  the  time-dependent  Schrodinger  equation  is  new 
and  unconditionally  stable. 

19952.  Reneker,  D.  H.,  Edelman,  S.,  Dereggi,  A.,  Vanderhart, 
D.  L.,  A  nondestructive  evaluation  method  using  piezoelectric 
polymer  transducers  and  Fourier  transform  vibrational  spectros- 
copy, (Proc.  Int.  Conf.  on  Polymer  Processing,  The  Massa- 


chusetts Institute  of  Technology,   Cambridge,   MA,  Aug. 

1977)  ,  Paper  in  Science  and  Technology  of  Polymer  Processing, 
N.  P.  Suh  and  N.  H.  Sung,  Eds.,  pp.  844-856  (The  MIT  Press, 
Cambridge,  MA,  1979). 

Key  words:  mechanical  integrity;  nondestructive  evalua- 
tion; normal  modes;  orthopedic  implants;  piezoelectric  poly- 
mer; plastics;  vibrations. 

The  normal  mode  vibrational  spectrum  of  a  particular  object 
contains  a  wealth  of  information  about  the  mechanical  integrity 
of  the  object.  The  nondestructive  evaluation  of  objects  by  ob- 
servation of  such  vibrational  spectra  is  facilitated  by  the  combi- 
nation of  recently  developed  low  mass,  high  compliance  piezo- 
electric polymer  transducers,  a  synchronized  method  for  excit- 
ing the  sample,  and  a  small  minicomputer  capable  of  making 
digital  Fourier  transforms.  The  sensitivity  of  this  method  is 
examined. 

19953.  Rebbert,  R.  E.,  Ausloos,  P.,  Decomposition  of  N2O  over 
particulate  matter,  Geophys.  Res.  Lett.  5,  No.  9,  761-764  (Sept. 

1978)  . 

Key  words:  catalysis;  nitrous  oxide;  photochemistry;  sand; 
surface  reactions;  tropospheric  sink. 

Nitrous  oxide  is  shown  to  undergo  both  a  thermal  and  a 
photochemical  decomposition  at  296  K  when  it  is  adsorbed  on 
various  dry  sands.  The  photochemical  process  occurs  with  light 
of  wavelengths  greater  than  280  nm  where  gaseous  N2O  does 
not  absorb.  At  low  pressures  ( <  0. 1  torr)  the  half-life  for  the 
thermal  decomposition  of  nitrous  oxide  to  nitrogen  when  placed 
in  contact  with  ~  5  gms  of  heat  treated  Tunisian  sand  in  a  one- 
liter  vessel  was  350  ±  35  days.  Under  certain  photolytic  condi- 
tions this  half-life  was  reduced.  The  efficiency  of  the  photolytic 
process  for  a  particular  sand  depends  on  the  pressure  (fraction 
of  surface  covered)  and  on  the  wavelength  of  light.  For  Tuni- 
sian sand  at  1.1  torr  and  with  the  full  mercury  arc  (>  280  nm), 
the  destruction  efficiency  is  ~2  X  10"''  molecules/incident 
photon. 

These  results  indicate  that  particulate  matter  in  the  tropo- 
sphere may  be  responsible  for  the  decomposition  of  nitrous 
oxide  and  hence  act  as  an  atmospheric  sink  for  N2O.  However, 
moisture  causes  a  drastic  reduction  in  the  number  of  molecules 
dissociated  per  incident  photon. 

19954.  Ogburn,  F.,  Preparation  of  calibration  standards  for  coat- 
ing thickness  instruments,  Proc.  First  American  Electroplaters 
Society  Symp.  on  Thickness  Testing  of  Surface  Finishing,  New 
York,  NY,  Feb.  28-Mar.  1,  1978,  pp.  1-9  (American  Electro- 
platers  Society,  Winter  Park,  FL,  1978). 

Key  words:  calibration;  calibration  of  thickness  gages;  cali- 
bration standards;  coatings;  coating  thickness;  coating  thick- 
ness gages;  coating  thickness  measurement;  electrodeposited 
coatings;  electrodeposition;  thickness;  thickness  gages. 

Coating  thickness  gages  can  be  calibrated  with  specimens 
having  adherent  coatings  of  known  thickness,  with  foils,  or  with 
synthetic  standards.  To  prepare  calibration  standards  with  ad- 
herent coatings,  the  coatings  must  be  plated  with  uniform  thick- 
ness distribution.  This  requires  a  cell  geometry  providing  an 
uniform  primary  current  distribution  and  careful  control  of  solu- 
tion agitation,  current  efficiency,  and  polarization.  Measurement 
of  new  standards  with  coating  thickness  gages  perpetuates  past 
measurement  errors  associated  with  the  calibration  and  use  of 
the  measuring  gage.  It  is  preferable  to  use  independent  meas- 
urements such  as  microscopical  measurements  of  coating  cross- 
sections  or  coating  weight  measurements.  To  use  a  destructive 
measurement,  each  of  a  group  of  specimens  is  measured.  The 
instrument  is  then  calibrated  by  the  destructive  measurement  of 
several  specimens  from  the  group.  The  thicknesses  of  the  re- 
maining specimens  are  obtained  by  interpolation  from  the  earlier 
measurements.    Microscopical   measurements   have  significant 
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limitations  and  the  technique  of  the  operator  must  be  checked 
against  independent  measurements.  The  preparation  of  accurate 
cahbration  standards  requires  careful  plating  and  measurement 
techniques  by  a  skilled  and  patient  technician. 

19955.  Geist,  J.,  On  the  possibility  of  an  absolute  radiometric 
standard  based  on  the  quantum  efficiency  of  a  silicon  photo- 
diode,  (Proc.  23d  Annual  Int.  Tech.  Symp.  of  the  SPIE,  San 
Diego,  CA,  Aug.  27-30,  1979),  Paper  in  Measurements  of 
Optical  Radiations,  H.  P.  Field,  E.  F.  Zalewski,  and  F.  Zwei- 
baum,  Eds.,  197,  75-83  (Society  of  Photo-Optical  Instrumenta- 
tion Engineers,  Bellingham,  WA,  1979). 

Key  words:  radiometric  measurements;  silicon  photovoltaic; 
specific  adsorption. 

The  physical  mechanisms  governing  the  behavior  of  silicon 
photovoltaic  p-n  junctions  are  reviewed  from  the  point  of  view 
of  using  the  internal  quantum  efficiency  of  such  devices  as 
absolute  radiometric  standards. 

19956.  Smyth,  K.  C,  Schenck,  P.  K.,  Mallard,  W.  G.,  What 
really  does  happen  to  electronically  excited  atoms  in  flames?, 

Proc.  American  Chemical  Society  Symp.  Series  No.  134,  Laser 
Probes  of  Combustion  Chemistry,  Washington,  DC,  Sept.  1979. 
pp.  175-181  (American  Chemical  Society,  Washington,  DC, 
1980). 

Key  words:  collisional  ionization;  opto-galvanic  spectros- 
copy; sodium;  state  specific  rate  constants;  two-photon. 

In  this  paper  we  compare  experimental  results  on  the  opto- 
galvanic  spectra  of  high-lying  d  states  in  sodium  with  model 
calculations  which  incorporate  ionization  and  quenching  rates. 
The  main  conclusions  are:  (1)  Hollander's  "low"  rate  constant 
for  sodium  ionization  is  sufficient  to  model  the  opto-galvanic 
signal  magnitudes  as  a  function  of  excitation  energy.  Abnormal- 
ly high  rates  are  not  required.  (2)  Essentially  all  (>  90%)  of  the 
sodium  atoms  excited  to  n  >  7d  are  ionized  at  a  flame  tempera- 
ture of  2000  K.  For  n  =  7  the  energy  needed  for  ionization  2249 
cm"',  which  is  approximately  2kT  (kT  =  1390  cm"'). 

19957.  Yates,  J.  T.,  Jr.,  Madey,  T.  E.,  Prospectives  for  surface 
chemistry,  Paper  in  ONR-37,  Science,  Technology,  and  the 
Modern  Navy,  Thirtieth  Anniversary  1946-1976,  pp.  415-432 
(Department  of  the  Navy,  Office  of  Naval  Research,  Arling- 
ton, Va,  1976);  Proc.  Fourth  Symp.  on  Fluid/Solid  Surface 
Interactions,  National  Bureau  of  Standards,  Gaithersburg,  MD, 
Oct.  18-20,  1978,  pp.  121-149  (Commanding  Officer,  Naval 
Research  Laboratory,  Code  6170,  Washington,  DC  20375, 
1980). 

Key  words:  alloy  catalysts;  catalytic  reactions;  electron  dif- 
fraction; electron  spectroscopy;  kinetics  of  surface  process- 
es; surface  chemical  analysis;  surface  chemistry;  surface 
spectroscopy. 

Recent  historical  developments  in  the  field  of  surface  chemis- 
try are  reviewed  as  a  basis  for  future  work  within  the  field.  The 
relationship  of  basic  studies  in  surface  chemistry  and  surface 
physics  to  technological  applications  is  outlined. 

19958.  Ives,  L.  K.,  Electron  microscopy  studies  of  wear  in 
copper,  Proc.  Thirty-Seventh  Annual  EMSA  Meeting,  San  Anto- 
nio, TX,  Aug  13-17,  1979,  pp.  452-543  (Electron  Microscopy 
Society  of  America,  Oak  Ridge,  TN,  1979). 

Key  words:  abrasive  wear;  copper;  erosive  wear;  scanning 
electron  microscopy;  transmission  electron  microscopy; 
wear. 

Electron  microscopy  studies  were  conducted  on  copper  sur- 
faces worn  under  conditions  of  lubricated  and  nonlubricated 
sliding  against  solid  contacts,  sliding  against  abrasive  sand  (Si02) 
particles,  and  solid  particle  erosion  by  AI2O3  particles.  Topo- 
graphic and  subsurface  microstructural  features  associated  with 


the  various  wear  modes  are  described.  In  all  cases,  the  high 
contact  stresses  and  accompanying  strains  led  to  the  develop- 
ment of  a  layer  of  fine  polycrystalline  grains  at  the  surface.  This 
layer  extended  to  a  depth  of  a  few  micrometers  below  the 
surface.  At  greater  depths,  a  dislocation  cell  structure  was  ob- 
served. Deformation  twins  were  found  near  the  surface  of  speci- 
mens worn  by  solid  particle  erosion.  Embedment  of  abrasive 
particle  fragments  in  the  surface  was  characteristic  of  both  the 
abrasive  and  erosive  types  of  wear. 

19959.  Boettinger,  W.  J.,  Burdette,  H.  E.,  Kuriyama,  M.,  Energy 
dispersive  XRF  composition  profiling  using  crystal  collimated 
incident  radiation,  (Proc.  Conf.  on  Advances  in  X-ray  Analy- 
sis, Denver,  CO,  July  30-Aug.  3,  1979),  Paper  in  Advances  in 
X-ray  Analysis  23,  pp.  209-217  (Plenum  Publ.  Corp.,  New 
York,  NY,  1980). 

Key  words:  chemical  profiling;  energy  dispersive;  macrose- 
gregation;  monochromatic  incident  x-ray  beam;  multiphase 
structure;  x-ray  fluorescence. 

In  order  to  measure  changes  in  composition  as  a  function  of 
distance  (macrosegregation)  in  directionally  solidified  two  phase 
samples,  a  well  collimated  incident  x-ray  beam  is  required  for 
XRF  analysis.  This  is  accomplished  using  Bragg  diffraction  of 
AgKa  radiation  from  a  highly  perfect  Si  crystal.  Because  the 
incident  beam  is  also  monochromatic,  additional  advantages  are 
realized:  a)  the  backgrounds  caused  by  Compton  and  thermal 
diffuse  scattering  (TDS)  of  the  incident  beam  are  well  localized 
in  the  energy  spectrum  and  do  not  interfere  with  the  fluorescent 
peaks,  b)  the  TDS  can  be  used  as  a  monitor  of  the  incident 
photon  flux  and  hence  eliminates  often  substantial  errors  caused 
by  incident  beam  intensity  fluctuations. 

Using  several  prepared  standards,  the  ratio  of  PbL  counts  to 
TDS  counts  was  found  to  be  a  function  of  the  total  Pb  content 
of  the  two  phase  microstructure,  with  a  reproducibility  deter- 
mined only  by  counting  statistics.  Furthermore,  the  function 
was  found  to  be  nearly  linear  over  a  wide  range  of  composi- 
tions. Standard  methods  of  absorption  or  enhancement  correc- 
tion can  be  employed  using  this  ratio.  The  spatial  resolution, 
determined  by  profiling  a  sharp  discontinuity  between  two 
metals,  was  0.5  mm. 

Macrosegregation  data  is  pre  anted  for  Pb-Sn  two  phase 
alloys  whose  compositions  range  rom  35  wt  %  Pb  to  70  wt  % 
Pb.  Comparison  of  compositions  with  those  determined  by  a 
titration  method  agrees  to  within  2  wt  %  for  most  of  the 
metallurgical  structures  present  in  the  work.  Somewhat  larger 
deviations  were  found  for  samples  with  high  Pb  contents  with 
extremely  coarse  two  phase  microstructures. 

19960.  Ives,  L.  K.,  Microstructural  changes  in  copper  due  to 
abrasive,  dry,  and  lubricated  wear,  Proc.  Int.  Conf.  on  Wear  of 
Materials,  Dearborn,  ML  Apr  16-18,  1979,  pp.  246-255  (The 
American  Society  of  Mechanical  Engineers,  New  York,  NY, 
1979). 

Key  words:  abrasive  wear;  copper;  dry  sliding  wear;  lubri- 
cated sliding  wear;  wear;  wear  debris. 

Copper  was  exposed  to  wear  under  conditions  of  abrasive, 
dry,  and  lubricated  sliding  contact  in  air.  An  examination  of 
surface  morphology  and  subsurface  microstructure  was  conduct- 
ed by  scanning  and  transmission  electron  microscopy  methods 
in  order  to  study  the  detailed  nature  of  the  wear  process  on  a 
microscopic  level.  Wear  debris  fragments  were  also  examined 
and  the  results  correlated  with  surface  and  subsurface  observa- 
tions. A  number  of  diverse  characteristics  specific  to  the  partic- 
ular wear  condition  were  revealed.  However,  some  features 
common  to  all  wear  conditions  were  found.  In  particular,  a  fine- 
grained polycrystalline  structure  was  observed  immediately 
below  the  surface  on  all  specimens.  This  layer  appears  signifi- 
cant with  regard  to  many  of  the  wear-related  processes. 
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19961.  Crist,  B.  W.,  Smith,  J.  H.,  Hicho,  G.  E.,  Fracture  analy- 
sis of  a  pneumatically  burst  seamless-steel  compressed  gas  con- 
tainer, Am.  Soc.  Test.  Mater.  Spec.  Tech.  Publ.  667,  pp.  734-745 
(1979). 

Key  words:  ductile  fracture;  fracture  toughness;  part- 
through  crack;  pneumatic  burst;  pressure  vessel;  steel. 

This  paper  describes  the  fracture  analysis  of  a  seamless  steel 
compressed  gas  container  which  burst  at  a  reported  pressure  of 
17.3  MPa  (2500  psi)  during  filling.  Design  burst  pressure  was 
about  35.2  MPa  (5100  psi).  The  container  was  made  of  a 
quenched  and  tempered  carbon-manganese  steel  with  yield  and 
tensile  strengths  of  517  and  687  MPa  (75,000  and  99,800  psi), 
respectively.  The  vessel  had  been  in  service  for  about  6  months 
and  had  been  filled  perhaps  twice  before  it  burst.  The  fracture 
origin  was  a  pair  of  part-through  cracks  in  a  gouged  region  on 
the  outside  surface.  Fracture  at  the  origin  was  ductile  and  the 
fast  fracture  was  also  ductile.  The  empirical  methodology  devel- 
oped at  Battelle-Columbus  for  analyzing  the  burst  of  line  pipe 
was  utilized  to  analyze  the  ductile  fracture  initiation  of  this 
compressed  gas  container.  Ko,  J/c  and  K/c  were  estimated  for 
this  carbon-manganese  pressure  vessel  steel. 
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Schmidt,  D.  Seeliger,  and  T.  Streil,  5^59-^,  pp.  78-79  (Sept. 
1980). 

Doppler  broadening  effect  to  neutron  resonance  cross  sec- 
tions for  Ag,  AgO  and  Ag20,  H.  I.  Liou,  R.  E.  Chrien,  and  R. 
Moreh,  SP594.  pp.  80-83  (Sept.  1980). 

Measurement  of  the  ^°B/®Li  cross  section  ratio  below  1  keV, 
J.  B.  Czirr  and  A.  D.  Carlson,  SP594,  pp.  84-85,  (Sept.  1980). 

The  neutron  total  cross  section  of  single  crystal  silicon  at  21 
°K,  R.  M.  Brugger,  R.  G.  Fluharty,  P.  W.  Lisowski,  and  C. 
E.  Olsen,  SP594,  pp.  86-88  (Sept.  1980). 

A  comparison  of  (n,a)  cross  section  measurements  for  '"BFa 
and  solid  '"B  from  0.5  to  10,000  eV,  A.  D.  Carlson,  C.  D. 
Bowman,  J.  W.  Behrens,  R.  G.  Johnson,  and  J.  H.  Todd, 
SP594.  pp.  89-92  (Sept.  1980). 

Perturbations  of  nuclear  cross  sections  associated  with 
changes  in  molecular  vibrational  energy,  C.  B.  Bowman  and  R. 
A.  Schrack,  SP594  pp.  93-96  (Sept.  1980). 

The  ratio  of  the  ^"BFa  and  ^e(n,p)  cross  sections  between 
0.025  eV  and  25,000  eV,  C.  D.  Bowman,  J.  W.  Behrens,  R. 
Gwin,  and  J.  H.  Todd,  SP594  pp.  97-100  (Sept.  1980). 

Measurements  of  the  total  neutron  cross-sections  of  Be,  Ni 
and  Cu  at  room  and  liquid  nitrogen  temperatures  in  the  energy 
range  from  2.2  eV  to  2.2  MeV,  M.  Adib,  A.  Abdel-Kawy,  R. 
M.  A.  Maayouf,  Y.  Eid,  G.  Shuriet,  and  I.  Hamouda,  SP594. 
pp.  101-104  (Sept.  1980). 

Chemical  dependence  of  uranium  fission,  R.  A.  Schrack  and 
C.  D.  Bowman,  SP594.  pp.  105-107  (Sept.  1980). 

Advanced  converter  reactors,  P.  R.  Kasten,  SP594.  pp.  108- 
114  (Sept.  1980). 

Denatured  fuel  cycles,  C.  E.  Till,  SP594.  pp.  115-118  (Sept. 
1980). 

The  use  of  thorium  in  fast  breeder  reactors,  D.  E.  Bartine, 
SP594.  pp.  119-121  (Sept.  1980). 

Deep  penetration  integral  experiment  for  a  thorium  blanket 
mockup,  D.  T.  IngersoU  and  F.  J.  Muckenthaler,  SP594.  pp. 
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122-124  (Sept.  1980). 

Analysis  of  a  Swiss  thorium  blanket  integral  experiment,  J. 
R.  White,  D.  T.  Ingersoll,  U.  Schmocker,  and  K.  Gmur, 
SP594.  pp.  127-130  (Sept.  1980). 

Data  needs  for  fuel  handling  and  waste  management  aspects 
of  thorium  fuel  cycles,  S.  Nair  and  H.  F.  Macdonald,  SP594, 
pp.  131-134  (Sept.  1980). 

Neutron  scattering  cross  sections  from  (n,n')  and  (n,n''y) 
methods — A  comparison,  F.  D.  McDaniels,  G.  P.  Glasgow, 
and  M.  T.  McEllistrem,  SP594,  pp.  135-138  (Sept.  1980). 

Double  differential  neutron  scattering  cross  sections  for  Fe, 
Cu,  Ni  and  Pb  between  8  and  12  MeV,  A.  Beyerle,  C.  Gould, 
W.  Seagondollar,  P.  Thambidurai,  S.  El-Kadi,  G.  Glendin- 
ning,  C.  E.  Nelson,  F.  O.  Purser,  and  R.  L.  Walter,  SP594. 
pp.  139-142  (Sept.  1980). 

Elastic  neutron  scattering  from  ^HZ\x,  ^^u,  ^Te  and  *Te 
from  8  to  12  MeV,  S.  El-Kadi,  R.  Padroni,  G.  Glendinning,  C. 

E.  Nelson,  F.  O.  Purser,  R.  L.  Walter,  A.  Beyerle,  C.  Gould, 
and  W.  Seagondollar,  SP594,  pp.  143-145  (Sept.  1980). 

Elastic  and  inelastic  scattering  of  24  MeV  neutrons  from 
even  isotopes  of  Ni,  Y.  Yamanouti,  J.  Rapaport,  S.  M.  Grimes, 
V.  Kulkarni,  R.  W.  Finlay,  D.  Bainum,  P.  Grabmayr,  and  G. 
Randers-Pehrson,  SP594,  pp.  146-149  (Sept.  1980). 

Measurement  of  differential  elastic  and  inelastic  scattering 
cross  sections  with  14  MeV  neutrons  on  barium  and  chromium, 
G.  Winkler,  K.  Hansjakob,  and  G.  StafTel,  SP594,  pp.  150-154 
(Sept.  1980). 

Determination  of  the  capture  width  of  the  27.7  keV  s-wave 
resonance  in  ^Te,  K.  Wisshak  and  F.  Kappeler,  SP594,  pp. 
155-158  (Sept.  1980). 

Total  neutron  cross  section  measurements  on  ^'Te,  and 
^Te  ,  E.  M.  R.  Cornelis,  C.  R.  Jungmann,  L.  Mewissen,  and 

F.  Poortmans,  SP594,  pp.  159-162  (Sept.  1980). 

Neutron  capture  cross  section  measurements  of  ^^e,  A.  Bru- 
segan,  F.  Corvi,  G.  Rohr,  R.  Shelley,  and  T.  van  der  Veen, 
SP594.  pp.  163-167  (Sept.  1980). 

Fast-neutron  total  and  scattering  cross  sections  of  Cr,  Fe  and 
^"fii  A.  B.  Smith,  P.  T.  Guenther,  and  J.  F.  Whalen,  SP594, 
pp.  168-172  (Sept.  1980). 

Neutron  resonance  parameters  of  '^r  and  "Br  up  to  15  keV, 
M.  Ohkubo,  Y.  Kawarasaki,  and  M.  Mizumoto,  SP594,  pp. 
173-176  (Sept.  1980). 

Cross  section  adjustment  applied  to  estimation  of  uncertainty 
in  the  breeding  ratio  of  an  LMFBR,  J.  H.  Marable,  C.  R. 
Weisbin,  and  G.  de  Saussure,  SP594.  pp.  177-181  (Sept.  1980). 

Relative  consistency  of  ENDF/B-IV  and  -V  with  fast-reactor 
benchmarks,  Y.  Yeivin,  J.  J.  Wagschal,  J.  H.  Marable,  and  C. 
R.  Weisbin,  SP594,  pp.  182-186  (Sept.  1980). 

A  test  of  ENDF/B  library  in  the  criticality  predictions  of 
fast  assemblies,  V.  K.  Shukla  and  S.  B.  Garg,  SP594,  pp.  187- 
189  (Sept.  1980). 

Basic  nuclear  data  and  the  fast  reactor  shielding  design — 
Formulaire  PROPANE  Do,  J.  C.  Estiot,  M.  Salvatores,  and  J. 
P.  Trapp,  SP594,  pp.  190-193  (Sept.  1980). 

Nuclear  data  for  shielding  calculations:  Na  cross-section  ad- 
justment using  propagation  experiments,  J.  C.  Estiot,  M.  Salva- 
tores, J.  P.  Trapp,  A.  De  Carli,  and  V.  Rado,  SP594,  pp.  194- 
198  (Sept.  1980). 

On  the  discrepancy  between  differential  and  integral  results 
for  the  ^K;u(n,a)^'<:o  cross  section,  G.  Winkler,  D.  L.  Smith, 
and  J.  W.  Meadows,  SP594,  pp.  199-203  (Sept.  1980). 

Vitamin  E:  A  multipurpose  ENDF/B-V  coupled  neutron- 
gamma  cross  section  library,  J.  Barhen,  D.  G.  Cacuci,  W.  E. 
Ford  III,  R.  W.  Roussin,  J.  J.  Wagschal,  C.  R.  Weisbin,  J.  E. 
White,  and  R.  Q.  Wright,  SP594,  pp.  204-208  (Sept.  1980). 

Verification  of  photon-production  processing  techniques,  R.  J. 
Barrett,  W.  E.  Ford  III,  Y.  Gohar,  T.  S.  Bohn,  R.  E.  Mac- 
Farlane,  and  R.  M.  Boicourt,  SP594,  pp.  209-212  (Sept.  1980). 

The  MATXS-TRANSX  system  and  the  CLAW-IV  nuclear 
data  library,  R.  J.  Barrett  and  R.  E.  MacFarlane,  SP594,  pp. 
213-216  (Sept.  1980). 


ENDF/B-IV  and  V  cross  section  libraries  for  thermal  power 
reactor  analysis,  R.  E.  MacFarlane,  SP594,  pp.  217-220  (Sept. 
1980). 

Finite  element  basis  used  in  consistent  nuclear  data  evalua- 
tion, F.  Schmittroth,  SP594.  pp.  221-223  (Sept.  1980). 

Effect  of  resonance  interference  between  U-238  and  CS-133 
on  isotopic  correlation  of  flssion  product,  H.  Takano,  Y.  Ishi- 
guro,  and  S.  Matsuura,  SP594.  pp.  224-227  (Sept.  1980). 

Neutron  cross  sections  for  fusion,  R.  C.  Haight,  SP594,  pp. 
228-238  (Sept.  1980). 

Shielding  of  fusion  reactors,  R.  G.  Alsmiller,  Jr.,  SP594,  pp. 
239-245  (Sept.  1980). 

Tritium  breeding  in  fusion,  M.  T.  Swinhoe,  SP594,  pp.  246- 
253  (Sept.  1980). 

Charged  particle  cross  section  requirements  for  advanced 
fusion  fuel  cycles,  G.  W.  Shuy  and  R.  W.  Conn,  SP594,  pp. 
254-264  (Sept.  1980). 

Measurement  and  analysis  of  neutron  spectra  in  some  assem- 
blies of  reactor  materials,  I.  Kimura,  SP594,  pp.  265-274  (Sept. 
1980). 

Neutron  transport  in  structural  materials  and  shielding 
design,  M.  Salvatores,  SP594,  pp.  275-284  (Sept.  1980). 

Neutron  dosimetry  for  radiation  damage  in  fission  and  fusion 
reactors,  D.  L.  Smith,  SP594.  pp.  285-296  (Sept.  1980). 

Discussion  of  integral  experiment  C/E  discrepancies,  L.  G. 
LeSage  and  R.  D.  McKnight,  SP594,  pp.  297-306  (Sept.  1980). 

Cross  sections  for  fast  neutron  capture  on  Se,  Cd  and  Os 
isotopes,  M.  Herman  and  A.  Marcinkowski,  SP594,  pp.  307- 
310  (Sept.  1980). 

Optical  model  calculations  of  nucleon  interactions  with  ^^'Nb, 
from  10  keV  up  to  50  MeV,  C.  Lagrange,  SP594,  pp.  311-314 
(Sept.  1980). 

Neutron  resonance  parameters  for  palladium  isotopes,  P.  Sta- 
veloz,  E.  Cornelis,  L.  Mewissen,  F.  Poortmans,  G.  Rohr,  R. 
Shelley,  and  T.  Van  Der  Veen,  SP594,  pp.  315-318  (Sept. 
1980). 

Resonance  parameters  of  below  40  keV,  C.  Coceva,  P. 
Giacobbe,  and  M.  Magnani,  SP594,  pp.  319-322  (Sept.  1980). 

Neutron  capture  cross  sections  of  Y,  Nb,  Gd,  W  and  Au 
between  0.5  and  3.0  MeV,  G.  Grenier,  J.  P.  Delaroche,  S. 
Joly,  C.  Lagrange,  and  J.  Voignier,  SP594,  pp.  323-327  (Sept. 
1980). 

Neutron  radiative  capture  and  transmission  measurements  of 
"'Sm  and  '"^m,  M.  Mizumoto,  M.  Sugimoto,  Y.  Nakajima, 
Y.  Kawarasaki,  Y.  Furuta,  and  A.  Asami,  SP594,  pp.  328-332 
(Sept.  1980). 

Calculation  of  neutron  cross  sections  for  tungsten  isotopes, 
E.  D.  Arthur  and  C.  A.  Philis,  SP594.  pp.  333-335  (Sept. 
1980). 

Coherent  optical  and  statistical  model  analysis  of 
182,183,  184,186^  ncutrou  cross  sections,  J.  P.  Delaroche,  G. 
Haouat,  J.  Lachkar,  Y.  Patin,  J.  Sigaud,  and  J.  Chardine, 
SP594,  pp.  336-339  (Sept.  1980). 

The  neutron  capture  cross  sections  of  natural  Yb,  ""Yb, 
"^u  and  in  the  energy  range  from  5  to  200  keV  for  the 
"^u-chronometer,  H.  Beer,  F.  Kappeler,  and  K.  Wisshak, 
SP594.  pp.  340-343  (Sept.  1980). 

Stellar  nucleosynthesis  and  the  24-keV  neutron  capture  cross 
sections  of  some  heavy  nuclei,  T.  Bradley,  Z.  Parsa,  M.  L. 
Stelts,  and  R.  E.  Chrien,  SP594,  pp.  344-347  (Sept.  1980). 

The  measurement  of  Maxwellian  averaged  capture  cross  sec- 
tions for  ^'^a,  ""Ce,  "^>u  and  "^u  with  a  special  activation 
technique,  H.  Beer  and  F.  Kappeler,  SP594,  pp.  348-350  (Sept. 
1980). 

Nuclear  development  needs  for  fusion-fission  hybrid  reactors, 

D.  L.  Jassby,  SP594,  pp.  351-359  (Sept.  1980). 

Burning  nuclear  wastes  in  fusion  reactors,  H.  W.  Meldner 
and  W.  M.  Howard,  SP594,  pp.  360-363  (Sept.  1980). 

Safeguards,  W.  A.  Higinbotham,  SP594,  pp.  364-367  (Sept. 
1980). 

Fast-neutron  capture  cross  sections  of  importance  in  techno- 
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logical  applications,  W.  P.  Poenitz,  SP594,  pp.  368-379  (Sept. 
1980). 

Measurement  of  the  fast  neutron  capture  cross  section  of 
"8U  relative  to  2='=U(n,f),  L.  R.  Fawcett,,  Jr.,  W.  P.  Poenitz, 
and  D.  L.  Smith,  SP594,  pp.  380-384  (Sept.  1980). 

Selected  topics  in  research  program  on  IBR-2,  V.  I.  Luschi- 
kov,  L.  B.  Pikelner,  Y.  P.  Popov,  I.  M.  Frank,  E.  I.  Shara- 
pov,  and  Y.  S.  Yazvitskii,  SP594.  pp.  385-393  (Sept.  1980). 

Thermal  neutron  capture  cross  section  in  deuterium,  V.  P. 
Alfimenkov,  S.  B.  Borzakov,  J.  Wierzbicki,  B.  P.  Osipenko, 
L.  B.  Pikelner,  V.  G.  Tishin,  and  E.  I.  Sharapov,  SP594.  pp. 
394-396  (Sept.  1980). 

Status  of  gamma  ray  production  cross  section  data,  K.  Su- 
giyama,  SP594.  pp.  397-407  (Sept.  1980). 

Gamma-ray  production  cross  sections  for  fast  neutron  inter- 
actions with  Al,  Ni,  Cu  and  Nh,  Y.  Hino,  T.  Yamamoto,  S. 
Itagaki,  and  K.  Sugiyama,  SP594,  pp.  408-412  (Sept.  1980). 

Neutron  spectrum  at  90°  from  800  MeV  (p,n)  reactions  on  a 
Ta  target,  S.  D.  Howe,  P.  W.  Lisowski,  N.  S.  P.  King,  G.  J. 
Russell,  and  H.  J.  Donnert,  SP594.  pp.  413-416  (Sept.  1980). 

Analysis  of  neutron  yield  produced  by  high  energy  proton,  H. 
Takahashi  and  Y.  Nakahara,  SP594,  pp.  417-421  (Sept.  1980). 

Calculated  particle  production  spectra  and  multiplicities  from 
nucleon-fissile  element  collisions  at  medium  energies,  F.  S.  Als- 
miller,  R.  G.  Alsmiller,  Jr.,  T.  A.  Gabriel,  R.  A.  Lillie,  and  J. 
Barish,  SP594,  pp.  422-426  (Sept.  1980). 

Photoneutron  leakage  from  the  W(')',n)  reaction  at  radiation 
therapy  centers,  R.  J.  Holt,  H.  E.  Jackson,  and  J.  R.  Specht, 
SP594,  pp.  427-428  (Sept.  1980). 

NELMA  project.  I.  Objectives  of  the  methodical  aspects,  G. 
C.  Madueme,  SP594,  pp.  429-431  (Sept.  1980). 

The  '^1(n,2n)'^^  reaction  as  a  fast  neutron  flux  monitor,  D. 
C.  Santry,  SP594,  pp.  433-435  (Sept.  1980). 

Resonance  neutron  radiography  for  nondestructive  evaluation 
and  assay  applications,  J.  W.  Behrens,  R.  A.  Schrack,  A.  D. 
Carlson,  and  C.  D.  Bowman,  SP594,  pp.  436-439  (Sept.  1980). 

Fast  neutron  radiotherapy:  Fundamental  aspects  and  clinical 
results,  J.  J.  Broerse,  SP594,  pp.  440-446  (Sept.  1980). 

Neutron  dosimetry,  P.  R.  Almond  and  J.  B.  Smathers, 
SP594,  pp.  447-455  (Sept.  1980). 

The  clinical  application  of  in  vivo  neutron  activation  analysis, 
S.  H.  Cohn,  K.  J.  Ellis,  I.  Zanzi,  D.  Vartsky,  and  J.  F.  Aloia, 
SP594.  pp.  456-457  (Sept.  1980). 

Accelerators  for  radionuclide  production,  J.  C.  Clark,  SP594, 
pp.  458-463  (Sept.  1980). 

Evaluation  of  the  fission  and  capture  cross  sections  of  ^'"'Pu 
and  24'Pu  for  ENDF/B-V,  L.  W.  Weston  and  R.  Q.  Wright, 
SP594,  pp.  464-468  (Sept.  1980). 

What  can  be  learned  from  the  channel  analysis  of  the  ^^^'h 
neutron  fission  cross  section,  H.  A.  Yehia,  J.  Jary,  J.  Trochon, 
J.  W.  Boldeman,  and  A.  R.  de  L.  Musgrove,  SP594,  pp.  469- 
474  (Sept.  1980). 

Measurement  of  the  integral  capture  and  flssion  cross  sec- 
tions for  ^^Th  in  the  CFRMF,  R.  A.  Anderl  and  Y.  D. 
Harker,  SP594.  pp.  475-478  (Sept.  1980). 

The  fission  cross  section  of  ^^'Th  and  ^^Th  relative  to  ^^*U, 
J.  W.  Meadows,  SP594.  pp.  479-482  (Sept.  1980). 

The  evaluation  of  ^^^V(n,f)  above  100  keV  for  ENDF/B-V 
and  the  implications  of  a  unified  ^'^U  mass  scale,  W.  P.  Poen- 
itz, J.  W.  Meadows,  and  R.  J.  Armani,  SP594,  pp.  483-487 
(Sept.  1980). 

A  measurement  of  U-235  absolute  alpha  value  in  the  neutron 
energy  range  from  0.1  to  30  keV,  G.  V.  Muradyan,  Y.  G. 
Schepkin,  Y.  V.  Adamchuk,  and  M.  A.  Voskanyan,  SP594, 
pp.  488-490  (Sept.  1980). 

High-resolution  fission  cross  section  of  ^^^Pa,  S.  Plattard,  G. 
F.  Auchampaugh,  N.  W.  Hill,  G.  de  Saussure,  R.  B.  Perez, 
and  J.  A.  Harvey,  SP594,  pp.  491-495  (Sept.  1980). 

Fission  cross  section  of  ^"^m  from  10"^  eV  to  10^  eV,  R.  M. 
White,  J.  C.  Browne,  R.  E.  Howe,  J.  H.  Landrum,  and  J.  A. 
Becker,  SP594,  pp.  496-499  (Sept.  1980). 


First  and  second  chance  fission  calculations  for  actinides  and 
related  topics,  G.  Maino,  E.  Menapace,  M.  Motta,  and  A. 
Ventura,  SP594.  pp.  500-503  (Sept.  1980). 

Finite  geometry  and  multiple  scattering  corrections  for  neu- 
tron cross  section  measurements,  H.  H.  Hogue  and  A.  G. 
Beyerle,  SP594,  pp.  504-508  (Sept.  1980). 

Fast  neutron  detection  capabilities  of  Nal(Tl)  scintillator  and 
Hgl2  semiconductor  gamma  ray  spectrometers,  F.  E.  Cecil,  K. 
Killian,  and  M.  Rymes,  SP594.  pp.  509-511  (Sept.  1980). 

Fission  track  recorder  techniques  for  fission  rate  meas- 
urements, H.  P.  Chou,  R.  H.  Johnson,  and  F.  M.  Clikeman, 
SP594.  pp.  512-515  (Sept.  1980). 

Analysis  of  particulates  for  very  light  elements  by  forward 
scattering  of  alpha  particles,  G.  W.  Wolfe,  SP594,  pp.  516-520 
(Sept.  1980). 

The  spectrometry  of  multiplicity  of  secondary  radiation  as  a 
method  of  measurement  of  neutron  cross-section  and  investiga- 
tion of  nuclei,  G.  V.  Muradyan,  SP594,  pp.  521-523  (Sept. 
1980). 

Neutron  total  cross  section  measurement  at  WNR,  P.  W. 

Lisowski,  M.  S.  Moore,  G.  L.  Morgan,  and  R.  E.  Shamu, 
SP594,  pp.  524-526  (Sept.  1980). 

Study  of  neutron-induced  charged  particle  reactions  on  deu- 
terium using  a  quadrupole  triplet  spectrometer,  V.  Kulkarni,  P. 
Grabmayr,  G.  Randers-Pehrson,  R.  W.  Finlay,  J.  Rapaport, 
and  S.  M.  Grimes,  SP594,  pp.  527-530  (Sept.  1980). 

Efficient  neutron  production  using  low  energy  electron 
beams,  C.  D.  Bowman,  SP594.  pp.  531-533  (Sept.  1980). 

Performance  improvements  of  the  Geel  linac  neutron  source, 
J.  M.  Salome  and  K.  H.  Bockhoff,  SP594.  pp.  534-536  (Sept. 
1980). 

Recent  modifications  of  the  TUNL  fast  neutron  cross  section 
facility,  L.  W.  Seagondollar,  A.  G.  Beyerle,  C.  R.  Gould,  F. 
O.  Purser,  S.  El-Kadi,  S.  G.  Glendinning,  and  C.  E.  Nelson, 
SP594,  pp.  537-541  (Sept.  1980). 

A  study  of  source  neutron  reactions,  P.  Grabmayr,  J.  Rapa- 
port, R.  W.  Finlay,  V.  Kulkarni,  and  S.  M.  Grimes,  SP594, 
pp.  542-544  (Sept.  1980). 

Neutron  spectra  measurements  upon  a  spherical  assembly  of 
thoria,  R.  C.  Block,  M.  Becker,  D.  R.  Harris,  B.  K.  Malaviya, 
S.  A.  Bokharee,  R.  W.  Emmett,  P.  S.  Feigenbaum,  S.  H. 
Levinson,  H.  T.  Maguire,  Jr.,  S.  A.  Hayashi,  and  S.  Yama- 
moto, SP594.  pp.  545-547  (Sept.  1980). 

Integral  measurements  for  higher  actinides  in  CFRMF,  Y.  D. 
Harker,  R.  A.  Anderl,  E.  H.  Turk,  and  N.  C.  Schroeder, 
SP594,  pp.  548-551  (Sept.  1980). 

Evaluation  of  actinide  cross  sections  by  integral  experiments 
in  fast  critical  assembly  FCA,  T.  Mukaiyama,  H.  Mitani,  K. 
Koyama,  M.  Obu,  and  H.  Kuroi,  SP594,  pp.  552-556  (Sept. 
1980). 

Neodymium,  samarium  and  europium  capture  cross-section 
adjustments  based  on  EBR-II  integral  measurements,  R.  A. 

Anderl,  Y.  D.  Harker,  and  F.  Schmittroth,  SP594.  pp.  557-562 
(Sept.  1980). 

Measurements  and  analyses  of  neutron  transport  through 
iron,  N.  E.  Hertel,  R.  H.  Johnson,  J.  J.  Doming,  and  B.  W. 
Wehring,  SP594.  pp.  563-568  (Sept.  1980). 

Neutron  energy  spectra  in  the  fast  breeder  blanket  facility, 
D.  W.  Vehar,  R.  H.  Johnson,  and  F.  M.  Clikeman,  SP594,  pp. 
568-571  (Sept.  1980). 

^^nj  and  2^Th  capture  rates  in  the  FBBF,  G.  A.  Harms,  F. 
M.  Clikeman,  R.  H.  Johnson,  R.  C.  Borg,  and  K.  O.  Ott, 
SP594,  pp.  572-575  (Sept.  1980). 

Gamma-ray  heating  in  the  fast  breeder  blanket  facility,  K.  R. 
Koch,  F.  M.  Clikeman,  and  R.  H.  Johnson,  SP594.  pp.  576- 
580  (Sept.  1980). 

Benchmark  tests  of  Japanese  evaluated  nuclear  data  library 
(JENDL),  Y.  Kikuchi,  A.  Hasegawa,  T.  Hojuyama,  M.  Sasaki, 
Y.  Seki,  T.  Kamei,  and  I.  Otake,  SP594,  pp.  581-585  (Sept. 
1980). 

Request  for  evaluating  neutron  cross  section  of  structural 
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material  for  shielding  application,  M.  Kawai,  N.  Yamano,  and 
K.  Koyama,  SP594,  pp.  586-590  (Sept.  1980). 

Integral  experiments  for  fusion  reactor  design:  Experimenta- 
tion, G.  T.  Chapman  and  G.  L.  Morgan,  SP594,  pp.  591-595 
(Sept.  1980). 

Integral  experiments  for  fusion  reactor  design:  Analysis,  R. 
T.  Santoro,  R.  G.  Alsmiller,  Jr.,  J.  M.  Barnes,  and  E.  M. 
Oblow,  SP594,  pp.  596-598  (Sept.  1980). 

Use  of  nuclear  techniques  in  oil  well  logging,  K.  S.  Quisen- 
berry,  SP594,  pp.  599-603  (Sept.  1980). 

Neutron  induced  radioactivity  for  mineral  exploration,  F.  E. 
Senftle,  SP594,  pp.  604-614  (Sept.  1980). 

Nuclear  techniques  in  marine  metal  exploration,  W.  Michae- 
lis,  SP594,  pp.  615-626  (Sept.  1980). 

Neutron  cross  sections  of  importance  to  astrophysics,  J.  C. 
Browne,  SP594,  pp.  627-633  (Sept.  1980). 

Open  problems  in  nuclear  data  evaluations,  S.  Pearlstein, 
SP594,  pp.  634-638  (Sept.  1980). 

Application  of  nuclear  models,  P.  G.  Young,  E.  D.  Arthur, 
and  D.  G.  Madland,  SP594.  pp.  639-649  (Sept.  1980). 

R-Matrix  analyses  of  light-element  reactions  for  fusion  appli- 
cations, G.  M.  Hale  and  D.  C.  Dodder,  SP594,  pp.  650-658 
(Sept.  1980). 

Evaluated  data  collections  from  ENSDF,  W.  B.  Ewbank, 
SP594,  pp.  659-661  (Sept.  1980). 

Evaluations  of  Hssion  product  capture  cross  sections  for 
ENDF/B-V,  R.  E.  Schenter,  D.  L.  Johnson,  F.  M.  Mann,  F. 
Schmittroth,  and  H.  Gruppelaar,  SP594,  pp.  662-666  (Sept. 
1980). 

Beta  and  gamma  decay  heat  evaluation  for  the  thermal  fission 

of  ^^OJ,  G.  K.  Schenter  and  F.  Schmittroth,  SP594,  pp.  667- 
671  (Sept.  1980). 

Fast  neutron  scattering  cross  sections  for  actinide  nuclei,  G. 
Haouat,  C.  Lagrange,  J.  Lachkar,  J.  Jary,  Y.  Patin,  and  J. 
Sigaud,  SP594,  pp.  672-676  (Sept.  1980). 

Measurement  of  ^'^(n,n''y)^^U  cross  sections,  D.  K.  Olsen, 
G.  L.  Morgan,  and  J.  W.  McConnell,  SP594.  pp.  677-679 
(Sept.  1980). 

Neutron  inelastic  scattering  cross  sections  of  via  (n,n''y), 
A.  Mittler,  G.  P.  Couchell,  W.  A.  Schier,  S.  Ashar,  J.  H. 
Chang,  and  A.  T.  Y.  Wang,  SP594.  pp.  680-684  (Sept.  1980). 

Neutron  inelastic  scattering  cross  sections  of  ^^^h  obtained 
from  (n,n'y)  measurements,  J.  J.  Egan,  J.  D.  Menachery,  G.  H. 
R.  Kegel,  and  D.  J.  Pullen,  SP594,  pp.  685-689  (Sept.  1980). 

Neutron  total  cross  section  of  ^^\S  from  0.01  to  1.0  eV,  J.  A. 
Harvey,  C.  L.  Moore,  and  N.  W.  Hill,  SP594,  pp.  690-691 
(Sept.  1980). 

Transmission  and  self-indication  measurements  with  U-235 
and  Pu-239  in  the  2  eV-20  energy  region,  T.  Bakalov,  G. 
Ilchev,  S.  Toshkov,  T.  K.  Mai,  N.  Janeva,  A.  A.  Van'kov,  Y. 
V.  Grigoriev,  and  V.  F.  Ukraintsev,  SP594.  pp.  692-697  (Sept. 
1980). 

Total-neutron  cross  sections  of  heavy  nuclei,  W.  P.  Poenitz, 
J.  F.  Whalen,  and  A.  B.  Smith,  SP594,  pp.  698-702  (Sept. 
1980). 

Total  cross  section  of  ^''Tu  between  0.7  and  170  MeV,  M.  S. 

Moore,  P.  W.  Lisowski,  G.  L.  Morgan,  G.  F.  Auchampaugh, 
and  R.  E.  Shamu,  SP594.  pp.  703-706  (Sept.  1980). 

Neutron  total  cross  section  measurements  on  ^*K^f,  R.  F. 
Carlton,  J.  A.  Harvey,  N.  W.  Hill,  M.  S.  Pandey,  and  R.  W. 
Benjamin,  SP594.  pp.  707-710  (Sept.  1980). 

Intercomparison  of  coupled  channel  and  spherical  optical 
models  in  the  analysis  of  thorium  neutron  cross  sections,  S.  B. 
Garg,  A.  Sinha,  and  V.  K.  Shukla,  SP594.  pp.  711-714  (Sept. 
1980). 

Simultaneous  evaluation  of  the  nuclear  data  for  heavy  nu- 
clides, H.  Matsunobu,  Y.  Kanda,  M.  Kawai,  T.  Murata,  and 
Y.  Kikuchi,  SP594.  pp.  715-719  (Sept.  1980). 

Neutron  cross  section  standards,  O.  A.  Wasson,  SP594,  pp. 
720-727  (Sept.  1980). 

Absolute  measurement  of  vp  for  ^^HZf  by  the  large  liquid 


scintillator  tank  technique,  R.  R.  Spencer,  SP594,  pp.  728-732 
(Sept.  1980). 

Data  discrepancies  in  and  new  experiments  for  D  -|-  D, 
D  -|-  T,  and  T  -|-  T  fusion  reactions,  N.  Jarmie,  R.  A.  Harde- 
kopf,  R.  E.  Brown,  F.  D.  Correll,  and  G.  G.  Ohlsen,  SP594. 
pp.  733-737  (Sept.  1980). 

The  ^^^f  V  discrepancy  and  the  sulfur  discrepancy,  J.  R. 
Smith,  SP594.  pp.  738-742  (Sept.  1980). 

Neutron  capture  cross  section  standards  for  BNL-325,  N.  E. 
Holden,  SP594,  pp.  743-746  (Sept.  1980). 

NBS  neutron  monitor  and  dosimeter  calibration  facility,  K. 

C.  Duvall,  O.  A.  Wasson,  and  M.  M.  Meier,  SP594,  pp.  747- 
751  (Sept.  1980). 

Capture  cross  section  and  gamma-ray  spectrum  calculations 
for  medium-weight  nuclei,  M.  A.  Gardner  and  D.  G.  Gardner, 
SP594.  pp.  752-756  (Sept.  1980). 

A  consistent  nuclear  model  for  compound  and  precompound 
reactions  with  conservation  of  angular  momentum,  C.  Y.  Fu, 
SP594.  pp.  757-761  (Sept.  1980). 

Improved  formulas  for  compound  nucleus  cross  sections,  J. 
W.  Tepel,  H.  M.  Hofmann,  and  M.  Herman,  SP594.  pp.  762- 
764  (Sept.  1980). 

Neutron  emission  spectra  induced  by  14-MeV  neutrons  from 
the  evaluated  nuclear  data  file  (ENDF/B-V) — A  critical  review, 

D.  M.  Hetrick,  D.  C.  Larson,  and  C.  Y.  Fu,  SP594,  pp.  765- 
769  (Sept.  1980). 

A  new  parameterization  of  the  El  gamma-ray  strength  func- 
tion, D.  G.  Gardner  and  F.  S.  Dietrich,  SP594.  pp.  770-774 
(Sept.  1980). 

Gamma-ray  production  cross  sections  for  MeV  neutrons,  H. 

Kitazawa,  Y.  Harima,  H.  Yamakoshi,  Y.  Sano,  T.  Kobayashi, 
and  M.  Kawai,  SP594.  pp.  775-777  (Sept.  1980). 

Semiempirical  calculation  of  excitation  functions,  E.  L.  Pe- 
tersen, SP594,  pp.  778-782  (Sept.  1980). 

R-matrix  analysis  of  neutron  elastic  and  inelastic  scattering 
data,  H.  D.  Knox,  R.  O.  Lane,  D.  A.  Resler,  and  P.  E. 
Koehler,  SP594,  pp.  783-787  (Sept.  1980). 

Calculation  of  prompt  fission  neutron  spectra,  D.  G.  Mad- 
land  and  J.  R.  Nix,  SP594.  pp.  788-792  (Sept.  1980). 

Simple  parameterization  for  optical  reaction  cross  sections, 
K.  H.  N.  Murthy,  A.  Chatterjee,  and  S.  K.  Gupta,  SP594,  pp. 
793-795  (Sept.  1980). 

Exact  solution  of  the  exciton  model  master  equations  for 
nuclear  reactions,  S.  K.  Gupta  and  A.  Chatterjee,  SP594,  pp. 
796-799  (Sept.  1980). 

Delayed  neutron  calculations  using  ENDF/B-V  data,  T.  R. 
England,  R.  E.  Schenter,  and  F.  Schmittroth,  SP594.  pp.  800- 
803  (Sept.  1980). 

Utilization  of  the  reaction  '°B(d,n)^'C  as  a  high  temperature 
deute 

Measurement  of  the  2.35-MEV  window  in  O  -|-  n,  C.  H. 
Johnson,  J.  L.  Fowler,  N.  W.  Hill,  and  J.  M.  Ortolf,  SP594, 
pp.  807-811  (Sept.  1980). 

The  status  of  neutron  dosimetry  and  damage  analysis  for  the 
fusion  materials  program,  L.  R.  Greenwood,  SP594,  pp.  812- 
816  (Sept.  1980). 

Nuclear  data  needs  for  EMIT,  R.  E.  Schenter,  F.  M.  Mann, 
and  D.  L.  Johnson,  SP594,  pp.  817-820  (Sept.  1980). 

The  spatial  dependence  of  flux  and  damage  in  the  FMIT  test 
cell,  F.  M.  Mann,  F.  Schmittroth,  L.  L.  Carter,  and  J.  O. 
Schiffgens,  SP594.  pp.  820-823  (Sept.  1980). 

Measurements  of  neutron  spectra  from  35  MeV  deuterons  on 
thick  lithium  for  the  FMIT  facility,  D.  L.  Johnson,  F.  M. 
Mann,  J.  W.  Watson,  J.  Ullmann,  and  W.  G.  Wyckoff,  SP594. 
pp.  824-828  (Sept.  1980). 

Measured  and  evaluated  bismuth  data  for  fusion-fission- 
hybrid  and  electro-nuclear  breeding  applications,  P.  T. 
Guenther,  A.  B.  Smith,  D.  L.  Smith,  J.  F.  Whalen,  and  R. 
Howerton,  SP594.  pp.  829-833  (Sept.  1980). 

The  influence  of  nuclear  data  uncertainties  on  thorium 
fusion-fission  hybrid  blanket  nucleonic  performance,  E.  T. 
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Cheng  and  D.  R.  Mathews,  SP594,  pp.  834-838  (Sept.  1980). 

Sensitivity  of  the  performance  of  symbiotic  energy  systems  to 
tritium  production  data,  J.  P.  Renier  and  J.  G.  Martin,  SP594, 
pp.  839-843  (Sept.  1980). 

Measurement  of  (n,a)  cross  sections  on  Cr,  Fe  and  Ni  in  the 
5  to  10  MeV  neutron  energy  range,  A.  Paulsen,  H.  Liskien,  F. 
Arnotte,  and  R.  Widera,  SP594.  pp.  844-847  (Sept.  1980). 

Neutron  nuclear  cross  section  data  for  fusion  technology,  C. 
V.  S.  RaO  and  J.  R.  RaO,  SP594,  pp.  848-852  (Sept.  1980). 

Production  cross  sections  for  (n,t)  reactions  in  ""Ca,  ^'Te, 
»«r,  lo^d,  "«n,  '»6,"<Cd,  '^Te,  '^^La,  ^""Vh,  and  ^"'D 
with  14.6  MeV  neutrons,  T.  W.  Woo  and  G.  N.  Salaita,  SP594. 
pp.  853-856  (Sept.  1980). 

KeV  neutron  capture  cross  sections  for  the  s-process  isotopes 
of  Se,  Br  and  Kr  and  the  abundance  of  krypton  in  the  solar 
system,  B.  Leugers,  F.  Kappeler,  F.  Fabbri,  and  G.  Reffo, 
SP594,  pp.  857-862  (Sept.  1980). 

Complete  evaluation  of  ^"^Am  between  thermal  energy  and  15 
MeV-nuclear  models  used — Consistency  with  integral  data,  E. 
Fort,  M.  Darrouzet,  H.  Derrien,  P.  Hammer,  and  L.  Martin- 
Deidier,  SP594,  pp.  862-866  (Sept.  1980). 

The  branching  ratio  in  ^''^Am  following  neutron  capture  in 
"'Am,  K.  Wisshak,  J.  Wickenhauser,  and  F.  Kappeler,  SP594. 
pp.  867-871  (Sept.  1980). 

Evaluation  of  the  ^^^p  neutron  cross  sections  in  the  energy 
range  from  10"^  eV  to  5  MeV,  H.  Derrien  and  E.  Fort,  SP594, 
pp.  872-876  (Sept.  1980). 

Measurement  of  the  total  Nd-145  neutron  cross  section,  V. 
A.  Anufriev,  A.  G.  Kolesov,  S.  I.  Babich,  and  V.  A.  Safonov, 
SP594,  p.  877  (Sept.  1980). 

Automated  system  for  nuclear  data  measurements  and  opti- 
mization, N.  G.  Volkov,  A.  N.  Gudkov,  V.  V.  Kovalenko,  V. 
M.  Kolobashkin,  V.  A.  Kubjak,  N.  I.  Morozova,  E.  V.  Pol- 
jushkina,  and  K.  G.  Finogenov,  SP594,  pp.  878-880  (Sept. 
1980). 

Neutron  resonances  of  odd-odd  radioactive  isotopes,  V.  P. 
Vertebnyi,  P.  N.  Vorona,  A.  I.  Kaltchenko,  and  V.  G.  Kri- 
venko,  SP594,  pp.  881-885  (Sept.  1980). 

Perturbation  theory  and  sensitivity  analysis  in  fission  prod- 
ucts kinetics,  L.  N.  Usachev,  Y.  G.  Bobkov,  and  A.  S.  Krivt- 
sov,  SP594.  pp.  886-889  (Sept.  1980). 

Total  neutron  cross  section  of  "^c  at  the  2  keV  interference 
minimum,  V.  F.  Razbudey,  A.  V.  Muravitsky,  V.  P.  Verteb- 
nyi, and  A.  L.  Kiriluk,  SP594.  pp.  890-892  (Sept.  1980). 

Scattering  cross  sections  of  neutrons  up  to  3.0  MeV  by 
chromium,  iron  and  nickel  isotopes,  M.  V.  Pasechnik,  I.  A. 
Korzh,  and  E.  N.  Mozhzhukhin,  SP594,  pp.  893-897  (Sept. 
1980). 

Neutron  scattering  by  nickel  isotopes  in  energy  range  5-7 
MeV,  I.  A.  Korzh,  V.  A.  Mishchenko,  E.  N.  Mozhzhukhin, 
M.  V.  Pasechnik,  and  N.  M.  Pravdivy,  SP594,  pp.  898-902 
(Sept.  1980). 

Neutron-spectrometric  analysis  of  the  samples,  V.  M. 
Ivanov,  L.  V.  Karin,  V.  I.  Nazarenko,  N.  I.  Kroshkin,  and  V. 
A.  Safonov,  SP594.  pp.  903-906  (Sept.  1980). 

Resonance  parameters  of  Nd-147  (T1/2  =  lids)  isotope  neu- 
tron levels,  V.  A.  Anufriev,  S.  I.  Babich,  V.  N.  Nefedov,  V. 
A.  Poruchikov,  V.  S.  Artomonov,  R.  N.  Ivanov,  and  S.  M. 
Kalebin,  SP594.  p.  907  (Sept.  1980). 

Neutron  parameters  of  curium  242,  244-248  isotopes  in  the 
resonance  region,  S.  I.  Babich,  N.  G.  Kocherygin,  A.  G. 
Kolesov,  V.  A.  Poruchikov,  V.  A.  Safonov,  V.  N.  Nefedov, 
V.  S.  Artomonov,  T.  S.  Belanova,  R.  N.  Ivanov,  and  S.  M. 
Kalebin,  SP594,  p.  908  (Sept.  1980). 

The  OKLO  phenomenon  and  the  role  of  nuclear  data  in  it's 
study,  E.  Roth,  R.  Hagemann,  and  N.  N.  Ruffenach,  SP594, 
pp.  909-915  (Sept.  1980). 

Three  Mile  Island,  A.  R.  Buhl,  SP594,  pp.  916-919  (Sept. 
1980). 

Status  and  comparison  of  new,  planned,  and  upgraded  pulsed 
"white"  neutron  source  facilities  since  1970,  G.  F.  Aucham- 


paugh,  SP594.  pp.  920-928  (Sept.  1980). 

Neutron  cross  section  measurements  at  ORELA,  J.  W.  T. 
Dabbs,  SP594.  pp.  929-935  (Sept.  1980). 

Use  of  high  resolution  -y-ray  spectroscopy  for  neutron  cross 
sections,  M.  L.  Stelts,  SP594,  pp.  936-946  (Sept.  1980). 

New  fission  fragment  detectors  for  cross  section  and  angular 
distribution  measurements  at  CBNM,  H.  H.  Knitter  and  C. 
Budtz-J(|)rgensen,  SP594,  pp.  947-955  (Sept.  1980). 

Least  squares  methodology  applied  to  LWR-PV  damage  dosi- 
metry, experience  and  expectations,  J.  J.  Wagschal,  B.  L. 
Broadhead,  and  R.  E.  Maerker,  SP594,  pp.  956-960  (Sept. 
1980). 

^^^U(n,0  cross  section  measurements  and  normalization  prob- 
lems, C.  Wagemans,  G.  Coddens,  and  A.  J.  Deruytter,  SP594, 
pp.  961-965  (Sept.  1980). 

Absolute  measurement  of  the  U-23S  Hssion  cross  section 
from  0.2-1.2  MeV,  M.  M.  Meier,  O.  A.  Wasson,  and  K.  C. 
Duvall,  SP594.  pp.  966-970  (Sept.  1980). 

^'TVp  fission  cross  section  measurements  in  the  MeV  energy 
region,  A.  D.  Carlson  and  B.  H.  Patrick,  SP594.  pp.  971-975 
(Sept.  1980). 

Absolute  fast  fission  cross  section  measurements  on  ^^''Np,  D. 
J.  Grady,  G.  T.  Baldwin,  and  G.  F.  Knoll,  SP594,  pp.  976-979 
(Sept.  1980). 

The  cross  section  for  the  ^Te(n,p)  reaction  for  14.73  MeV 
neutrons,  T.  B.  Ryves  and  E.  J.  Axton,  SP594,  pp.  980-984 
(Sept.  1980). 

^Kl  +  n  polarization  measurements  and  the  carbon  standard, 

J.  L.  Weil,  T.  W.  Burrows,  and  F.  D.  McDaniel,  SP594.  pp. 
985-987  (Sept.  1980). 

Parasitic  absorption  and  leakage  corrections  for  MnS04 
baths,  H.  Goldstein  and  L.  Chen,  SP594.  pp.  988-989  (Sept. 
1980). 

The  application  of  a  time-correlated  associated  particle 
method  for  absolute  cross-section  measurements  of  heavy  nu- 
clides, R.  Arlt,  W.  Grimm,  M.  Josch,  G.  Musiol,  H.  G. 
Ortlepp,  G.  Pausch,  R.  Teichner,  W.  Wagner,  I.  D.  Alkha- 
zov,  L.  V.  Drapchinsky,  V.  N.  Dushin,  S.  S.  Kovalenko,  O.  I. 
Kostochkin,  K.  A.  Petrzhak,  and  V.  I.  Shpakov,  SP594,  pp. 
990-994  (Sept.  1980). 

Absolute  measurements  of  induced  Hssion  cross  sections  of 
heavy  nuclides  for  both  ^^%f  fission  spectrum  neutrons  and 
14.7-MeV  neutrons,  V.  M.  Adamov,  I.  D.  Alkhazov,  S.  E. 
Gusev,  L.  V.  Drapchinsky,  V.  N.  Dushin,  A.  V.  Fomichev, 
S.  S.  Kovalenko,  O.  I.  Kostochkin,  L.  Z.  Malkin,  K.  A. 
Petrzhak,  L.  A.  Pleskachevsky,  V.  I.  Shpakov,  R.  Arlt,  and 
G.  Musiol,  SP594,  pp.  995-999  (Sept.  1980). 
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ment technology;  physics  research;  SP572. 

Absolute  cross  section  measurement;  atom;  cross  section;  excited 
states;  photoionization;  sodium;  19510. 

Absolute  cross  section  measurement;  data  discrepancies;  SP594, 
pp.  733-737  (Sept.  1980). 

Absolute  fission  cross  section;  neutron  detector;  neutron  flux 
monitor;  neutron  standards;  uranium-235  fission  cross  section; 
SP594,  pp.  966-970  (Sept.  1980). 

Absolute  fission  cross  sections;  manganese  bath;  photoneutron 
sources;  SP594,  pp.  976-979  (Sept.  1980). 

Absolute  fluorescent  efficiency;  characteristic  wave  impedance; 
Huygens  principle;  index  of  refraction;  optical  loss  constants; 
TN1020. 

Absolute-g;  geodynamic;  geophysical  instrumentation;  geophys- 
ics; gravity;  19141. 

Absolute  gravimeter;  geophysics;  gravity;  tectonic  processes; 
19750 

Absolute  measurement;  activation;  electric  dipole;  electroexcita- 

tion;  giant  resonance;  '^;  19763. 
Absolute    measurement;    consistency;    fission    cross  section; 

JENDL-2;  nuclear  data;  optical  potential  parameter;  relative 

measurement;  simultaneous  evaluation;  SP594,  pp.  715-719 

(Sept.  1980). 

Absolute  measurements;  fission  cross  section;  time  correlated 
associated  particle  method;  SP594.  pp.  995-999  (Sept.  1980). 

Absolute  measurements;  fission  cross  sections;  time  correlated 
associated  particle  method;  SP594,  pp.  990-994  (Sept.  1980). 

Absolute  radiometry;  cavity  absorptance;  cavity  reflectance; 
electrically  calibrated  radiometer;  pyroheliometry;  solar  con- 
stant; 19909 

Absolute  ratios;  atomic  weight;  isotopic  abundance;  reference 
standard;  thallium;  thallium  chromate;  /  Res.  85,  No.  1,  1-10 
(Jan. -Feb.  1980). 

Absolute  spectral  response;  detector  intercomparison;  optical  ra- 
diation measurements;  photodetector;  photometry;  radio- 
metry; 19908 

Absolute  spectral  response;  laser  power  measurement;  photode- 
tector; radiant  power  measurement;  radiometry;  silicon  photo- 
diode;  spectroradiometry;  19354. 

Absolute  volt;  balance  equations  of  motion;  D'Alembert's  prin- 
ciple; metrology;  precision  balance;  precision  electrical  mea- 
surement; NBSIR  80-2143. 

Absorbance  accuracy;  instrumental  standards;  method  accuracy; 
multielement  analyses;  NBS  standard  reference  materials; 
spectrophotometry;  systematic  errors;  transmittance  accuracy; 
19818 

Absorbed  dose;  biology  and  medicine;  kerma  factors;  neutron 


dosimetry;  19599. 

Absorbed  dose;  calorimeter;  primary  standard;  water;  19290. 

Absorbed  dose;  eerie  sulfate  dosimeter;  cobalt-60  source;  com- 
missioning dosimetry;  dosimetry;  ferrous  sulfate  dosimeter; 
gamma  radiation;  process  control;  quality  control;  radiation 
sterilization;  radiochromic  dye  dosimeter;  red  Perspex  dosi- 
meter; 19343. 

Absorber  materials;  absorptive  coatings;  accelerated  aging; 
cover  plates;  durability;  environmental  exposure;  materials; 
polymeric  materials;  solar  collectors;  19364. 

Absorptance;  blackbody;  ellipsoidal  reflectometer;  emittance; 
hemispherical  mirror  reflectometer;  integrating  spheres;  para- 
boloidal  mirror  reflectometer;  radiometric  measurements;  re- 
flectance; transmittance;  19299. 

Absorption;  calculated  performance;  CO2  laser;  holographic  in- 
terferometry;  measured  performance;  optical  path  difference; 
temperature  profile;  thermal  distortion;  thermal  lensing;  ZnSe; 
SP568,-pv.  73-89  (July  1980). 

Absorption;  calibration;  carbonyl  sulfide;  infrared;  laser  calibra- 
tion; molecular  spectra;  spectra;  spectroscopy;  19368. 

Absorption;  calorimetry;  coatings;  encapsulation;  hydrogen;  thin 
films;  water;  water  absorption;  SP568,  pp.  237-246  (July  1980). 

Absorption;  calorimetry;  damage;  electric  field;  high  energy 
laser;  laser  damage;  reflectors;  thin  film;  SP568,  pp.  377-390 
(July  1980). 

Absorption;  coatings;  internal  reflectance  spectroscopy;  silicon 
monoxide;  thorium  fluoride;  zinc  selenide;  zinc  sulfide;  SP568, 
pp.  247-256  (July  1980). 

Absorption;  collisional  redistribution;  emission;  line  shape;  radia- 
tive damping;  19710. 

Absorption;  electric-field  strength;  film  materials;  impurities; 
overcoat;  polished  surfaces;  pulsewidth  dependence;  thin-film 
coatings;  1  ns;  1.06  jam  damage;  SP568,  pp.  391-403  (July 
1980). 

Absorption;  Ge;  laser  damage;  optoacoustic  spectroscopy;  pho- 
toacoustic  spectroscopy;  thin  films;  SP568,  pp.  313-332  (July 
1980). 

Absorption  coefficient;  birefringence;  crystal  optics;  dielectric 
constant;  elasto-optic;  electro-optic;  photoelastic;  piezo-optic; 
refractive  index;  relative  dielectric  impermeability;  19257. 

Absorption  coefficient;  chalcogenide  material;  deposition  param- 
eters; index  of  refraction;  SP568,  pp.  343-355  (July  1980). 

Absorption  correction;  diffractometers;  flat-cone;  macromole- 
cules;  neutrons;  single-crystal;  Weissenberg  method_s;  x  rays; 
19509 

Absorption  cross-section;  chlorine  chemistry;  formaldehyde; 
ozone;  stratosphere;  19535. 

Absorption  cross  section;  core  excitation;  electron  correlation; 
heat  pipe;  lithium  vapor;  partial  photoionization  cross  section; 
synchrotron  radiation;  19276. 

Absorption  cross  section;  manganese  bath;  pile  oscillator;  small- 
angle  scattering;  sulfur;  SP594.  pp.  738-742  (Sept.  1980). 

Absorption  edge;  damage  temperature;  damage  threshold;  mi- 
crosecond pulses;  temperature  depending  absorption;  unstable 
resonator;  SP568,  pp.  269-279  (July  1980). 

Absorption  measurement;  combustion  measurements;  convolu- 
tion algorithm;  diffusion  jet;  laser  diagnostics;  reconstruction 
algorithm;  tomography;  19822. 

Absorption  spectra;  calcite;  flux  growth;  laser  damage; 
neodymium:glass;  polarizer;  pyrophosphate;  xenotime;  yttrium 
orthophosphate;  yttrium  phosphate;  SP568.  pp.  137-140  (July 
1980). 

Absorption  spectroscopy;  alkali  halides;  color  centers;  darkening 
of  crystals;  dosimetry;  electron  dosimetry;  F-centers;  gamma- 
ray  dosimetry;  lithium  fluoride;  M-centers;  megarad  dosi- 
metry; N-centers;  radiation  darkening;  radiation  processing; 
R-centers;  19352 

Absorption  spectroscopy;  blue  cellophane;  cellulose  triacetate; 
dosimetry;  dye  dosimetry;  dyed  plastics;  film  dosimeters; 
gamma-ray  dosimetry;  humidity  effects;  megarod  dosimetry; 
nylon  polycarbonate;  polyethylene  terephthalate;  polymethyl 
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methacrylate;  polyvinyl  chloride;  19326. 

Absorptive  coatings;  accelerated  aging;  cover  plates;  durability; 
environmental  exposure;  materials;  polymeric  materials;  solar 
collectors;  absorber  materials;  19364. 

Abstract  data  types;  artificial  intelligence;  data  abstraction;  data- 
base management  systems;  data  structures;  programming  lan- 
guages; software  engineering;  SP500-59. 

Abstracting  and  indexing  services;  abstracts;  indexes;  National 
Bureau  of  Standards;  NBSIR  80-2009 

Abstracts;  Center  for  Building  Technology;  key  words;  publica- 
tions; SP457-4. 

Abstracts;  indexes;  National  Bureau  of  Standards;  abstracting 

and  indexing  services;  NBSIR  80-2009 
Abstracts;  key  words;  NBS  publications;  publications;  SP305. 

Supplement  11. 

Abundances;  evolution;  planetary  nebulae;  red  giants;  19845. 

AC  Stark  shifts;  AC  Stark  widths;  cesium;  hydrogen;  intermedi- 
ate resonances;  laser  pulses;  monochromatic;  multiphoton  ion- 
ization; Rabi  oscillation;  sodium;  19159. 

AC  Stark  widths;  cesium;  hydrogen;  intermediate  resonances; 
laser  pulses;  monochromatic;  multiphoton  ionization;  Rabi  os- 
cillation; sodium;  AC  Stark  shifts;  19159. 

Accelerants;  arson;  building  fires;  electrical  fires;  explosions;  fire 
investigations;  fire  investigators;  hydrocarbons;  photography; 
H134 

Accelerated  aging;  collector  insulation;  insulation;  solar  collec- 
tor; standard  insulation  test  methods;  NBSIR  79-1908. 

Accelerated  aging;  complex  reactions;  decomposition;  degrada- 
tion; durability;  heating  rates;  initial  rates;  kinetics;  lifetime 
prediction;  polystyrene;  polyurethane;  pyrolysis;  stability; 
thermal  analysis;  thermogravimetry;  19752. 

Accelerated  aging;  cover  plates;  durability;  environmental  expo- 
sure; materials;  polymeric  materials;  solar  collectors;  absorber 
materials;  absorptive  coatings;  19364. 

Accelerated  aging  tests;  building  components;  building  materi- 
als; durability;  life  testing;  prediction;  recommended  practice; 
reliability  service  life;  TNI  120. 

Accelerated  decay;  performance  criteria;  preservative  testing; 
stone  decay;  stone  preservatives;  19348. 

Acceleration;  buffeting;  buildings;  buildings  (codes);  deflection; 
dynamic  response  and  gust  loads;  structural  engineering;  tall 
buildings;  wind  forces;  wind  pressures;  19121. 

Accelerator;  borehole  sonde;  capture  y-ray  analysis;  source-to- 
detector  distance;  SP594,  pp.  604-614  (Sept.  1980). 

Accelerator;  radionuclide  production;  SP594,  pp.  458-463  (Sept. 
1980). 

Accelerators;  ambient  polymerization;  ascorbic  acid;  dental 
monomers;  initiator  systems;  organic  peroxides;  redox  reac- 
tions; stability;  transition  metals;  79062 

Accelerators;  coincidence  measurements;  electrons;  linac;  nucle- 
ar reactions;  superconducting;  19248. 

Accelerograph;  codes;  design  criteria;  disaster;  earthquakes; 
ground  motion;  seismology;  standards;  storm  surge;  structural 
engineering;  structural  response;  tsunami;  wind  loads;  winds; 
SP56a 

Accelerometers;  gravimeters;  gravitation;  gyroscope;  levitation; 
navigation;  19397. 

Acceptable  work  practices;  excavation;  geotechnical  engineer- 
ing; safety;  shoring;  soil  classification;  trench;  workshop; 
NBSIR  79-1935. 

Accident  data;  fall  arresting  systems;  industrial  and  construction 
industries;  occupational  safety;  safety  belts;  scaffolding;  19233. 

Accidents;  accident  statistics;  construction  regulations;  construc- 
tion safety;  employee  casualties;  environmental  hazards; 
human  factors;  occupational  safety;  scaffold  failures;  scaffolds; 
NBSIR  79-1955. 

Accidents;  anthropometry;  biomechanics;  disability;  disability 
organizations;  home  safety;  household  activities;  household 
design;  mobility  aids;  room  use;  NBSIR  80-2014. 

Accidents;  fault  trees;  loss  prevention;  risk;  safety;  19320. 

Accident  statistics;  construction  regulations;  construction  safety; 


employee  casualties;  environmental  hazards;  human  factors; 
occupational  safety;  scaffold  failures;  scaffolds;  accidents; 
NBSIR  79-1955. 

Accordion-type  longitudinal  oscillation;  basic  node;  higher 
nodes;  polyosiethylene;  Raman;  19655. 

Accordion  type  oscillation;  coupled  rod  oscillation;  crystalline 
polymers;  elastic  modulus;  helical  chains;  inelastic  neutron 
scattering;  laser-Raman  scattering;  polyethylene;  polyethylen- 
eoxide;  polyhexafluoropropylene;  polyoxymethylene;  polypro- 
pylene; polytetrafluoroethylene;  19937. 

Accountability;  accuracy;  gamma  spectrometry;  mass  spectrom- 
etry; nondestructive  assay;  nuclear  safeguards;  precision;  ref- 
erence materials;  special  nuclear  materials;  x-ray  fluorescence; 
SP582. 

Accountability;  computer-based  system;  dynamic  concentration 
measurements;  inventory  control;  nondestructive  meas- 
urements; on-line  real-time  measurements;  plutonium  concen- 
tration and  isotopics  determinations;  reprocessing  plant  proc- 
ess control;  SP582.  pp.  584-601  (June  1980). 

Accountability  in  fabrication  of  reactor  fuel;  active  neutron  in- 
terrogation; material  control;  neutron  activation  analysis;  non- 
destructive assay  (NDA);  safeguards;  SP582,  pp.  276-307 
(June  1980). 

Accountability  tanks;  automated  system;  diverter  correction; 
turbine  meters;  volume  calibration;  SP582,  pp.  517-533  (June 
1980). 

Accountability  tanks;  differential  pressure;  in-tank  density  deter- 
mination; nuclear  process  solutions;  solution  density;  19170. 

Accountability  tanks;  differential  pressure;  in-tank  density  deter- 
mination; nuclear  process  solutions;  solution  density;  J.  Res. 
85,  No.  3,  219-221  (May-June  1980). 

Accountability  tanks;  differential  pressure;  in-tank  density  deter- 
mination; nuclear  process  solutions;  solution  density;  SP582, 
pp.  534-537  (June  1980). 

Accountability  tanks;  differential  pressure  gage;  nuclear  materi- 
als processing;  nuclear  safeguards;  volume  calibration;  volu- 
metric test  measures;  19053. 

Accreditation;  American  Society  of  Crime  Laboratory  Direc- 
tors (ASCLD);  certification;  management;  on-site  visit;  per- 
sonnel qualifications;  physical  evidence;  proficiency  testing; 
standards;  SP591.  pp.  164-168  (Aug.  1980). 

Accreditation;  accreditation  committee;  American  Industrial 
Hygiene  Association;  coordinator;  industrial  hygiene  laborato- 
ries; laboratory;  PAT;  performance;  personnel;  proficient; 
quality  control;  reaccreditation;  site  visit;  SP591,  pp.  67-70 
(Aug.  1980). 

Accreditation;  audit  certification;  laboratory  accreditation;  labo- 
ratory performance  evaluation;  quality  control;  testing  labora- 
tories; SP591. 

Accreditation;  Canada;  laboratories;  standards;  Standards  Coun- 
cil of  Canada;  testing;  SP591,  pp.  88-91  (Aug.  1980). 

Accreditation;  College  of  American  Pathologists;  criteria;  in- 
spection; inspector's  manual;  pathology;  proficiency  testing; 
standards;  SP591,  pp.  71-74  (Aug.  1980). 

Accreditation;  certification;  colleges;  confidence;  criteria;  evalu- 
atibn;  hospitals;  inspectors;  marketing;  qualification;  re-exami- 
nation; technicians;  SP591,  pp.  3-5  (Aug.  1980). 

Accreditation;  certification  criteria;  evaluation;  toxicology  labo- 
ratories; SP591,  pp.  75-76  (Aug.  1980). 

Accreditation;  compliance  testing;  laboratory  criteria;  product 
certification;  proficiency  testing;  quality  control;  standardiza- 
tion; testing  laboratory;  NBSIR  79-1956. 

Accreditation;  concrete  testing  laboratories;  field  concrete  li- 
censing; prequalifying  agency;  testing  agency;  SP591,  pp.  156- 
163  (Aug.  1980). 

Accreditation;  costs;  economic;  prices;  testing;  SP591,  pp.  92-96 
(Aug.  1980). 

Accreditation  committee;  American  Industrial  Hygiene  Associ- 
ation; coordinator;  industrial  hygiene  laboratories;  laboratory; 
PAT;  performance;  personnel;  proficient;  quality  control; 
reaccreditation;  site  visit;  accreditation;  SP591,   pp.  67-70 
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(Aug.  1980). 

Accreditation  of  testing  laboratories;  certification;  certification 
industry;  economics;  government  policy;  product  certification; 
standardization  research  needs;  standards;  NBSIR  80-2001. 

Accreditation  systems;  certification;  evaluation  of  inspection  or- 
ganizations; evaluation  of  testing  organizations;  inspection 
standards;  laboratory  accreditation;  laboratory  evaluation; 
regulatory  liability;  test  standards;  SP591.  pp.  11-14  (Aug. 
1980). 

Accretion;  black  holes;  general  relativity;  hydrodynamics;  mag- 
netic field  reconnection;  19717. 

Accumulation  of  smoke;  dry  chemical  extinguishers;  fire  inci- 
dent; ventilation  procedures;  NBS-GCR-80-243. 

Accuracy;  analytical  methods;  microanalysis;  semiconductor  ma- 
terials; sensitivity;  trace  element  analysis;  19314. 

Accuracy;  between-laboratory  precision;  components  of  vari- 
ance; duplicity;  ideal  conditions;  measurement  process;  omni- 
fariousness;  precision;  round  robin;  routine  conditions;  vari- 
ance model;  within-laboratory  precision;  SP591,  pp.  31-40 
(Aug.  1980). 

Accuracy;  bias;  measurement;  precision;  19284. 

Accuracy;  bulk  measurements;  material  control  and  accounting; 
nondestructive  assay;  nuclear  material  measurements;  preci- 
sion; research  and  development;  safeguards;  19705. 

Accuracy;  chromaticity;  coefficient  of  luminous  intensity;  inter- 
comparisons;  retroreflectance;  retroreflector;  specifications; 
test  methods;  TNI  125. 

Accuracy;  chnical  analysis;  chnical  chemistry;  definitive 
method;  electrolytes;  flame  atomic  absorption  spectroscopy; 
interlaboratory  testing;  precision;  reference  method;  semiauto- 
mated  pipetting;  serum  lithium  analysis;  statistical  analysis; 
SP260-69. 

Accuracy;  control  chart;  control  limits;  corrective  action;  data 
validation;  precision;  proficiency  analytical  testing;  quality 
control;  statistical  quality  control;  SP591,  pp.  104-108  (Aug. 
1980). 

Accuracy;  gamma-ray  spectroscopy;  mass  spectroscopy;  preci- 
sion; uranium  enrichment  measurement;  SP582,  pp.  103-110 
(June  1980). 

Accuracy;  gamma  spectrometry;  mass  spectrometry;  nondes- 
tructive assay;  nuclear  safeguards;  precision;  reference  materi- 
als; special  nuclear  materials;  x-ray  fluorescence;  accountabil- 
ity; SP581 

Accuracy  and  precision;  gold  films;  gravimetry;  neutron  activa- 
tion analysis;  Rutherford  backscattering;  standards;  19944. 

Accuracy  and  precision  of  the  checking  authority;  laboratory 
procedures;  reliability  of  the  sample  collection;  tools  for  labo- 
ratory evaluation;  SP591.  pp.  169-170  (Aug.  1980). 

Ac -de  difference;  ac-dc  transfer;  ac  voltage  calibration;  ac  volt- 
age calibrator;  ac  voltage  measurements;  rms  voltmeter;  ther- 
mal voltage  converter;  19065. 

Ac-dc  transfer;  ac  voltage  calibration;  ac  voltage  calibrator;  ac 
voltage  measurements;  rms  voltmeter;  thermal  voltage  con- 
verter; ac-dc  difference;  19065. 

Acetylene;  chemisorption;  electron  energy  loss  spectroscopy; 
ethylene;  physisorption;  surface;  tungsten;  19390. 

Acetylene;  excited  state;  ketene;  photochemistry;  spectroscopy; 
transient;  vacuum  ultraviolet;  19493. 

Acid;  aromatic;  bond-delocalized;  croconic;  dianion;  malononi- 
trile;  nonbenzenoid;  oxocarbon;  salt;  synthesis;  /.  Res.  85,  No. 
2,  73-86  (Mar.-Apr.  1980). 

Acid;  aromatic;  bond-delocalized;  croconic;  dianion;  malononi- 
trile;  nonbenzenoid;  pseudooxocarbons;  salt;  synthesis;  19560. 

Acid  etch;  adhesion;  coupling  agents;  dentin;  mordants;  smear 
layer;  19329 

Acid  pretreatment;  acidulated  phosphate  fluoride;  apatitic  flu- 
oride; sodium  fluoride;  stannous  fluoride;  topical  fluoridation; 
19645 

Acidulated  phosphate  fluoride;  apatitic  fluoride;  sodium  flu- 
oride; stannous  fluoride;  topical  fluoridation;  acid  pretreat- 
ment; 19645. 


Acoustic  emission;  additive  migration;  bond  energies;  neutrons; 
nondestructive  evaluations;  nuclear  fuel;  oyster  tissue;  SRMs; 
weights  and  measures;  DIM/NBS  64,  No.  4,  1-28  (1980). 

Acoustic  emission;  beam  lead  devices;  electronic  devices;  her- 
meticity;  hybrids;  nondestructive  tests;  semiconductor;  tape 
bonded  devices;  19108. 

Acoustic  emission;  calibration;  eddy  currents;  magnetic  parti- 
cles; nondestructive  evaluation;  radiography;  traceability;  ul- 
trasonics; visual  testing;  NBSIR  80-2109. 

Acoustic  emission;  eddy  currents;  imaging;  leakage  testing;  mag- 
netics; material  parameters;  nondestructive  evaluation;  optics; 
penetrants;  radiography;  ultrasonics;  NBSIR  80-2162. 

Acoustic  mismatch;  effective  recombination  time;  nonequili- 
brium  phenomena;  phonon-trapping;  quasiparticle;  supercon- 
ductor; 19240 

Acoustic  radial  resonances;  acoustic  velocity  of  sound;  dilute 
gases;  low-frequencies;  spherical  cavity;  thermophysical  prop- 
erties; 7907/. 

Acoustics;  building  acoustics;  environmental  pollution;  noise 
control;  noise  isolation;  sound;  TN1113-2. 

Acoustics;  environmental  pollution;  highway  noise;  motor  vehi- 
cle noise;  noise;  noise  control;  sound;  traffic  noise;  transporta- 
tion noise;  TNI  113-1. 

Acoustic  velocity  of  sound;  dilute  gases;  low-frequencies; 
spherical  cavity;  thermophysical  properties;  acoustic  radial  re- 
sonances; 19071. 

Actinide  burn-up;  fusion  pellets;  neutron  cross  sections;  neutron 
spectra;  SP594,  pp.  360-363  (Sept.  1980). 

Actinide  fission;  high  energy  cross  sections;  intranuclear  cas- 
cade; statistical  model;  SP594,  pp.  422-426  (Sept.  1980). 

Actinide  generation  chain;  actinides  cross  sections;  fast  critical 
experiments;  fast  reactors;  L.W.  reactors;  SP594,  pp.  18-24 
(Sept.  1980). 

Actinide  recycle;  cross  section  evaluation;  fast  critical  facility; 
fast  reactor;  integral  experiment;  least  square  fitting;  neutron 
spectrum;  sample  perturbation;  SP594,  pp.  552-556  (Sept. 
1980). 

Actinides;  fission  fragments;  ionization  chambers;  mass  distribu- 
tion; SP594,  pp.  947-955  (Sept.  1980). 

Actinides  cross  sections;  fast  critical  experiments;  fast  reactors; 
L.W.  reactors;  actinide  generation  chain;  SP594,  pp.  18-24 
(Sept.  1980). 

Action  table;  computer  program;  finite  automata;  formal  de- 
scription technique;  graphs;  natural  language;  Petri  net;  state 
diagram;  NBS-GCR-80-247 

Activation;  breeding  blankets;  DT  fusion  tritium  breeding  ratio; 
ENDF/B;  integral  and  differential  experiments;  LiOH;  liquid 
scintillator;  quenching;  SP594,  pp.  246-253  (Sept.  1980). 

Activation;  dosimetry;  fusion;  neutron  heating;  neutron  trans- 
port; radiation  damage;  tritium  breeding;  SP594,  pp.  228-238 
(Sept.  1980). 

Activation;  electric  dipole;  electroexcitation;  giant  resonance; 
absolute  measurement;  19763. 

Activation;  gamma  counting;  SP594,  pp.  380-384  (Sept.  1980). 

Activation  analysis;  cadmium;  mercury;  radiochemical;  separa- 
tion; solvent  extraction;  19283. 

Activation  analysis;  computers;  data  processing;  gamma-ray 
spectroscopy;  x-ray  spectroscopy;  19128. 

Activation  analysis;  crystal  structure;  diffraction;  isotopes;  mo- 
lecular dynamics;  neutron;  neutron  radiography;  nondestruc- 
tive evaluation;  nuclear  reactor;  radiation;  TNI  11 7. 

Activation  cross  sections  at  24  keV;  stellar  nucleosynthesis; 
SP594.  pp.  344-347  (Sept.  1980). 

Activation  energy;  borax;  boric  acid;  cellulose;  critical  radiant 
flux;  fire;  fire  retardants;  fire  tests;  loose  fill  insulation;  smol- 
dering ignition;  thermal  analysis;  thermal  insulation;  NBSIR 
80-2085 

Activation  energy;  competitive  reactions;  complex  reactions; 
heating  rate;  independent  reactions;  kinetics;  lifetime  predic- 
tion; nonisothermal  kinetics;  thermal  analysis;  19267. 

Activation  energy;  factor-jump  thermogravimetry;  oxidation; 
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polystyrene;  pyrolysis;  thermal  degradation;  thermogravi- 
metry;  19798. 

Activation  method;  measured  cross  section;  SP594,  pp.  433-435 
(Sept.  1980). 

Active  neutron  interrogation;  material  control;  neutron  activa- 
tion analysis;  nondestructive  assay  (NDA);  safeguards;  ac- 
countability in  fabrication  of  reactor  fuel;  SP582,  pp.  276-307 
(June  1980). 

Active  nitrogen;  metastable;  olefin;  ozone;  SO2;  thiirane;  19424. 

Active  solar  energy;  break-even  analysis;  building  economics; 
commercial  buildings;  economic  feasibility;  economic  optimiz- 
ation; solar  energy  systems;  19350. 

Activity  coefficient;  correlation;  critical  evaluation;  electrolyte 
theories;  excess  Gibbs  energy;  models;  osmotic  coefficient; 
polyvalent  electrolytes;  solutions;  thermodynamic  properties; 
19919 

Activity  coefficients;  critically  evaluated  data;  excess  Gibbs 
energy  for  electrolytes;  osmotic  coefficients;  sodium  nitrate; 
JPCRD  9,  No.  2,  513-518  (1980). 

Ac  voltage  calibration;  ac  voltage  calibrator;  ac  voltage  meas- 
urements; rms  voltmeter;  thermal  voltage  converter;  ac-dc 
difference;  ac-dc  transfer;  19065. 

Ac  voltage  calibrator;  ac  voltage  measurements;  rms  voltmeter; 
thermal  voltage  converter;  ac-dc  difference;  ac-dc  transfer;  ac 
voltage  calibration;  19065. 

Ac  voltage  measurements;  rms  voltmeter;  thermal  voltage  con- 
verter; ac-dc  difference;  ac-dc  transfer;  ac  voltage  calibration; 
ac  voltage  calibrator;  19065. 

ADP  availability;  ADP  security;  application  system  security; 
computer  applications;  computer  reliability;  computer  secu- 
rity; data  confidentiality;  data  integrity;  data  security;  Federal 
Information  Processing  Standards  Publication;  security  con- 
trols; system  life  cycle;  FIPS  PUB  73. 

ADP  installation  management;  ADP  installation  models;  com- 
puter performance  evaluation;  computer  performance  manage- 
ment; computer  performance  measurement;  standard  perform- 
ance measures;  19051. 

ADP  installation  models;  computer  performance  evaluation; 
computer  performance  management;  computer  performance 
measurement;  standard  performance  measures;  ADP  installa- 
tion management;  19051. 

ADP  management;  computer  performance  evaluation;  SP500-65, 
pp.  289-293  (Oct.  1980). 

ADP  security;  application  system  security;  computer  applica- 
tions; computer  reliability;  computer  security;  data  confiden- 
tiality; data  integrity;  data  security;  Federal  Information  Proc- 
essing Standards  Publication;  security  controls;  system  life 
cycle;  system  security;  FIPS  PUB  73. 

ADP  standards;  computers;  data  elements  and  codes;  data  proc- 
essing; Federal  Information  Processing  Standards;  geography; 
information  processing  standards;  information  systems;  nation- 
al government;  representations  and  codes;  standards;  statistical 
data;  FIPS  PUB  6-3. 

Adaptation  of  building  materials;  metric  familiarization;  metric 
products  and  non-metric  buildings;  repair  and  maintenance; 
19520 

Adapter;  analysis;  electrodes;  fluorides;  microvolumes;  rapid; 
19279 

Adaptive  control  system;  intermediate  mapping  variables;  U.S. 
Patent  4,193.115. 

Adatom-adatom  interaction;  angular  profiles  of  superlattice 
beam;  Ising  model;  LEED;  order-disorder  phase  transition; 
overlayer;  spin-spin  correlation  functions;  19309. 

A/d  converter;  cryogenic  electronics;  digital  instrument;  high 
speed  instruments;  Josephson  effect;  superconducting  elec- 
tronics; 1905Z 

Addition;  chemical  kinetics;  decomposition;  disproportionation; 
H-transfer;  initiation;  isomerization;  n-alkane  pyrolysis;  rate 
constants;  recombination;  JPCRD  9,  No.  3,  523-560  (1980). 

Additive  migration;  bond  energies;  neutrons;  nondestructive 
evaluations;  nuclear  fuel;  oyster  tissue;  SRMs;  weights  and 


measures;  acoustic  emission;  DIM/NBS  64,  No.  4,  1-28  (1980). 

Additives;  diffusion;  food  additives;  indirect  additives;  migra- 
tion; models;  regulations;  NBSIR  80-1999. 

Additivity  of  damage;  Bailey  criterion;  damage  accumulation; 
failure;  fatigue;  mechanical  properties;  PMMA;  polyethylene; 
poly(methyl  methacrylate);  time-dependent  behavior;  19690. 

Add-on  heat  pumps;  furnaces;  heat  pumps;  hybrid  heat  pumps; 
hybrid  systems;  rating  procedure;  seasonal  cost  of  operation; 
NBSIR  80-2090 

Adhesion;    bonding;    calcium    phosphates;    crystal  structure; 

dental;  hydroxyapatites;  tooth  mineral;  19262. 
Adhesion;  coupling  agents;  dentin;  mordants;  smear  layer;  acid 

etch;  19329 

Adhesion;  dentin;  diisocyanates;  hydroxyethyl;  isocyanato  ureth- 
ane  methacrylates;  methacrylate;  polymerization;  synthesis; 
19136. 

Adhesive;  backing;  connection;  environment;  gage  element; 
leads;  load;  protective  coating;  resistance;  sensitivity  change; 
stability;  strain  gages;  structure;  transducers;  zero  shift;  19049. 

Adiabatic  calorimeter;  calorimetry,  ACp,  endothermic  reaction; 
enthalpy  of  dilution;  enthalpy  of  solution;  KCl;  SRM  1655; 
standard  reference  material;  thermochemistry;  /  Res.  85,  No. 
6,  449-465  (Nov.-Dec.  1980). 

Adiabatic  heating;  elastic-plastic  contact;  glass;  indentation;  sur- 
face melting;  19584. 

Adjustment;  dosimetry;  ISNF;  least  squares  unfolding;  LWR- 
PV  damage;  standard  fields;  SP594,  pp.  956-960  (Sept.  1980). 

Administrative  experimentation;  economic  deregulation;  evalua- 
bility  assessment;  evaluation;  Experimental  Technology  Incen- 
tives Program;  intermodal  freight  transportation;  Interstate 
Commerce  Commission;  rail  freight  transportation;  regulatory 
experimentation;  NBS-GCR-ETIP  80-85. 

Administrative  experimentation;  evaluability  assessment;  evalua- 
tion; Experimental  Technology  Incentives  Program;  experi- 
mental variance;  Occupational  Safety  and  Health  Administra- 
tion; regulatory  experimentation;  regulatory  policy;  standards; 
technological  innovation;  TN1114. 

Administrative  experimentation;  evaluation;  Experimental  Tech- 
nology Incentives  Program;  nuclear  regulatory  standards;  reg- 
ulatory experimentation;  NBSIR  80-2086. 

Administrative  law;  law;  legal  aspects  of  standards;  regulation; 
safety  regulation;  standards  organizations;  voluntary  stand- 
ards; NBS-GCR-79-171. 

Adsorbed  layers;  antiphase  boundaries;  grain  boundaries;  lattice 
gas;  phase  transitions;  surface  melting;  19468. 

Adsorbents;  chemical  processing;  coordination  compounds; 
enthalpimetry;  glass  processing;  instrumentation;  paper  tech- 
nology; polymer  ignition;  rubber  processing;  thermal  analysis; 
thermogravimetry;  SP580. 

Adsorbents;  gas  exchange;  surface  areas;  thermal  analysis; 
SP580.  pp.  133-147  (Aug.  1980). 

Adsorption;  angular  distribution;  cyclohexane;  cyclooctane;  cy- 
clopropane; desorption;  electron  stimulated  desorption; 
ethane;  19922. 

Adsorption;  CO;  diatomic  molecules;  electron  energy  loss  spec- 
troscopy; vibrational  spectroscopy;  19206. 

Adsorption;  chemisorption;  composites;  coupling  agent;  dental 
adhesion;  PolySAM;  19658 

Adsorption;  chemisorption;  electron  stimulated  desorption;  ion 
angular  distribution;  oxygen;  stepped  surfaces;  surface  bond- 
ing; tungsten;  19860. 

Adsorption;  electron  spectroscopy;  photoemission;  relaxation  ef- 
fects; 19207. 

Adsorption;  electron  stimulated  desorption;  ion  angular  distribu- 
tion; quantum  scattering  theory;  surface;  19193. 

Adsorption;  Franck-Condon;  lineshapes;  photoelectron  spectros- 
copy; x-ray  spectroscopy;  79209. 

Adsorption  isotherms;  energy  distribution  functions;  Jovanovich 
equation;  Langmuir  equation;  monomolecular  adsorption; 
nonlinear  regression  analysis;  19771. 

Adults;  alarm  responses;  auditory  perception;  decibal  levels;  fire 
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departments;  frequency  distribution;  noise  (sound);  sleep; 
smoke  detectors;  wakefulness;  NBS-GCR-80-284. 

Advanced  converters;  denatured  uranium-thorium  fuel  cycles; 
fuel  cycles;  nuclear  data  needs;  thorium  reactor  introduction; 
thorium  reactors;  SP594,  pp.  108-114  (Sept.  1980). 

Advanced  data  communication  control  procedures;  ANSI 
X3.66;  bit-oriented;  code  independence;  data;  data  link  control 
procedures;  data  transparency;  interoperability;  teleprocessing; 
transmission;  FIPS  PUB  71. 

Advanced  laser  materials;  crystal  growth;  crystalline  fluorides; 
Faraday  rotator;  high  power  laser  materials;  optical  damage 
threshold;  top-seeded  solution  technique;  two  photon  absorp- 
tion; uniaxial  crystal;  yttrium  lithium  fluoride;  SP568.  pp.  Ml- 
135  (July  1980). 

Advances;  diamond  anvil  cell;  high  pressure;  ruby  pressure 
scale;  19467. 

AES;  chemisorption;  EELS;  electron  spectroscopy;  photoemis- 

sion;  UPS;  XPS;  79/ 76. 
Aerodynamics;  boundary  layers;  dynamic  response;  influence  of 

wind-direction;   tall   buildings;   wind   loads;   wind  tunnels; 

19872. 

Aerodynamics;  buildings  (codes);  dynamics;  structural  engineer- 
ing; towers;  turbulence;  wind  (meteorology);  19143. 

Aeroscience;  data  accuracy;  design;  geothermal;  process;  ther- 
modynamics; transport  properties;  SP590. 

Aerosol;  light  scattering;  Lorenz-Mie  light  scattering  calcula- 
tion; particle  sizing;  Stoke's  velocity;  19695. 

Aerosol  generators;  aerosols;  detector  sensitivity;  fire  detectors; 
ionization  detectors;  light  scattering  detectors;  monodisperse 
aerosols;  particle  size;  photo-electric  detectors;  smoke  detec- 
tors; J.  Res.  85,  No.  3,  223-238  (May-June  1980).  * 

Aerosols;  atmospheric  particulate  measurements;  Doppler  shift 
spectrometry;  fine  particles;  micro  Raman  spectrometry; 
Raman  scattering  theory;  standard  reference  materials;  urban 
particulate  standards;  19581. 

Aerosols;  detector  sensitivity;  fire  detectors;  ionization  detec- 
tors; light  scattering  detectors;  monodisperse  aerosols;  particle 
size;  photo-electric  detectors;  smoke  detectors;  aerosol  gener- 
ators; J.  Res.  85,  No.  3,  223-238  (May-June  1980). 

Aerosol  size  calibrations;  optical  particle  counter;  particle 
Doppler  shift  spectrometer;  particle  size  distribution;  settling 
velocity;  Stokes  law  velocity;  vibrating  orifice  aerosol  gener- 
ator; 19171. 

Aerospace;  amplifier;  Josephson  junction;  magnetic  gradiometer; 
magnetometer;  quantum  interference;  superconductivity; 
19203. 

Aerospace;  computers;  digital  electronics;  Josephson  effect; 
quantum  interference;  superconductivity;  19405. 

Aerospace;  digital;  electronics;  gravitational  experiments;  high-Q 
cavities;  interference;  Josephson  effect;  magnets;  superconduc- 
tivity; 19054 

Aerospace;  frequency  standards;  high-Q  cavities;  navigation;  os- 
cillator; ranging;  resonators;  superconductivity;  19586. 

Aerospace;  infrared  detectors;  Josephson  effect;  microwave  de- 
tectors; parametric  amplifiers;  superconductivity;  19406. 

Aerospace;  magnetic  field;  magnets;  materials;  superconductor; 
19199 

AFNOR;  antitrust;  certification;  France;  French  standards 
system;  government  policy;  product;  standards  systems; 
NBSIR  79-1959 

Affordable  housing;  development  fee;  planning  cost;  Proposition 

13;  SP586  pp.  13-16  (June  1980). 
AgCl  and  Ag20;  Ag  metal;  Doppler  broadening;  SP594.  pp.  80- 

83  (Sept.  1980). 

Agency  for  International  Development;  development  assistance; 
Honduras;  legal  metrology;  metrication;  metrology;  quality 
assurance;  standardization;  test  laboratories;  weights  and 
measures  laws;  NBSIR  80-1969 

Agency  for  International  Development;  development  assistance; 
industrialization;  less  developed  countries;  measurement  tech- 
nology; Pakistan;  standardization;  NBSIR  80-2051. 


Age  of  deposit;  duration;  fission  products;  fluence;  Gabon;  natu- 
ral fission  reactor;  temperature;  SP594,  pp.  909-915  (Sept. 
1980). 

Aggregation;  equilibrium;  game  theory;  mathematical  econom- 
ics; noncooperative  games;  J.  Res.  85,  No.  5,  391-428  (Sept.- 
Oct.  1980). 

Ag  I;  energy  levels;  isoelectric  sequence;  VUV  spectra;  wave- 
lengths; xenon;  19069. 

Agl  sequence;  Pdl  sequence;  tokamak;  tungsten;  19485. 

Ag  metal;  Doppler  broadening;  AgCl  and  Ag20;  SP594,  pp.  80- 
83  (Sept.  1980). 

Agricultural  engineering;  growth  chambers;  horticulture;  mea- 
surement of  controlled  environments;  19112. 

Agriculture;  environmental  analysis;  foliar  analysis;  food  analy- 
sis; nutrition;  plant  tissue  analysis;  standard  reference  material; 
trace  analysis;  19423. 

AID;  assistance;  developing  economies;  foreign  relations;  indus- 
trializing nations;  international  relations;  LDC's;  measurement 
services;  standardization;  NBSIR  80-2021. 

AID;  assistance;  developing  economies;  foreign  relations;  indus- 
trializing nations;  international  relations;  measures;  weights; 
weights  and  measures;  NBSIR  80-2022. 

Air;  alternate  immersion  test;  aluminum  alloys;  ductility;  elonga- 
tion; heat  treatment;  NaCl;  plate  gage;  reduction  in  area;  slow 
strain  rate  technique;  strain  rate;  stress  corrosion  cracking; 
2124-T851;  7075;  7075-T6;  7075-T7351;  19622. 

Air;  buildup  factors;  gamma  rays;  iron;  photons;  point  sources; 
water;  79294. 

Air;  electron;  energy-generation;  lasers;  molecules;  19318. 

Airborne  particles;  atmospheric  aerosol;  atmospheric  sulfate  en- 
vironmental pollution;  microsampling;  molecular  microanaly- 
sis; particle  microanalysis;  Raman  microprobe;  Raman  spectra; 
Raman  spectroscopy;  South  Pole  atmosphere;  19883. 

Air  buoyancy  correction;  air  density;  mass  measurement;  mass 
standard;  19295. 

Air  corrections;  air  leakage;  computer  simulation;  damper  leak- 
age; performance  criteria;  solar  heating  systems;  19615. 

Air  density;  air  density  equation;  barometer  calibration;  baro- 
metric pressure;  displacement  volume;  gravimetric  method; 
mass  artifacts;  weighing;  /  Res.  85,  No.  5,  341-346  (Sept. -Oct. 
1980). 

Air  density;  mass  measurement;  mass  standard;  air  buoyancy 

correction;  19295. 
Air  density  equation;  barometer  calibration;  barometric  pressure; 

displacement  volume;   gravimetric  method;  mass  artifacts; 

weighing;  air  density;  /  Res.  85,  No.  5,  341-346  (Sept. -Oct. 

1980). 

Air  density  equation;  buoyancy  correction;  double  substitution 

weighing;  uncertainty  in  weighing;  /.  Res.  85,  No.  1,  27-38 

(Jan.-Feb.  1980). 
Air  Force  Data  Systems  Design  Center;  Computer  Performance 

Management  Technical  Center;  CPM  project  officer;  SP500- 

65.  pp.  295-300  (Oct.  1980). 
Air  ions  currents;  atmospheric  electricity;  charge  density;  direct- 
current   transmission;   electric   field   strength;  high-voltage 

transmission  lines;  19238. 
Air  leakage;  computer  simulation;  damper  leakage;  performance 

criteria;  solar  heating  systems;  air  corrections;  19615. 
Air  leakage;  computer  simulation;  performance  criteria;  solar  air 

heating  systems;  solar  collector;  19619. 
Air  leakage;  f-chart  method;  flat-plate  solar  collectors;  solar 

energy  system;  TRNSYS  computer  program;  19870. 
Air  leakage  measurements;  environmental  chamber;  fan  depres- 

surization;   mobile   home;   sulfur   hexafluoride;   tracer  gas; 

NBSIR  80-2105. 

Air  movement;  elevators;  fire  tests;  hospitals;  smoke;  smoke 
movement;  stairwells;  tracers;  NBS-GCR-79-183. 

Air  particulates;  high  performance  liquid  chromatography 
(HPLC);  normal-phase  HPLC;  polycyclic  aromatic  hydrocar- 
bons (PAH);  retention  data;  reverse-phase  HPLC;  19547. 

Air  pollution;  atmospheric  chemistry;  chemical  kinetics;  data 
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evaluation;  gas  phase;  photoabsorption  cross  section;  photo- 
chemistry; quantum  yield;  rate  constant;  19513. 
Air  pollution;  atmospheric  chemistry;  chemical  kinetics;  data 
evaluation;  gas  phase;  photoabsorption  cross  section;  photo- 
chemistry; quantum  yield;  rate  coefficient;  JPCRD  9,  No.  2, 
295-472  (1980). 

Air  pollution;  Clean  Air  Act;  Environmental  Protection 
Agency;  public  comment;  regulation;  rulemaking;  NBS-GCR- 
ETIP  80-89. 

Air  pollution;  Clean  Air  Act;  economic  incentives;  emission 
offsets;  emission  reduction  trading;  enforcement;  Environmen- 
tal Protection  Agency;  market  mechanisms;  NBS-GCR-ETIP 
80-87. 

Air  pollution;  Clean  Air  Act;  emission  control  technology;  En- 
vironmental Protection  Agency;  innovative  technology;  inno- 
vative waivers;  regulation;  NBS-GCR-ETIP  80-88. 

Air  pollution;  chromate  ore;  environmental  effects;  lead  chro- 
mate  pigments;  storm  water  runoff;  toxicity;  water  pollution; 
NBSIR  80-1974. 

Air  pollution;  economic  incentives;  Emission  Offset  Interpreta- 
tive Ruling;  Environmental  Protection  Agency;  market  mech- 
anisms; regulation;  NBS-GCR-ETIP  80-86. 

Air  pollution;  economic  incentives;  emission  offsets;  emission 
reduction  trading;  market  mechanisms;  regulation;  NBS-GCR- 
ETIP  80-90 

Air  quality;  contaminants  from  building  materials;  engineering 
and  health  effects;  environmental  contaminants;  health  sci- 
ence; 19156. 

Air  safety;  collision  probability;  probability  distribution;  sensitiv- 
ity analysis;  separation  standard;  vertical  error;  vertical  over- 
lap; NBSIR  80-1990 

Al  and  Nb;  comparison;  total  neutron  spectra;  SP594,  pp.  73-77 
(Sept.  1980). 

Alarm;  burglar  alarm;  detector;  intrusion  alarm;  standard;  test 
method;  window  foil;  19697. 

Alarm  responses;  auditory  perception;  decibal  levels;  fire  depart- 
ments; frequency  distribution;  noise  (sound);  sleep;  smoke  de- 
tectors; wakefulness;  adults;  NBS-GCR-80-284. 

Alaskan  pipeline;  atmospheric  chemistry;  bare  electrodes;  multi- 
channel detectors;  nondestructive  evaluation;  optical;  tem- 
perature; trace  elements;  water;  DIM/NBS  64,  No.  9,  1-28 
(1980). 

Albedo;  backscatter;  electrons;  range;  reflection;  scaling  param- 
eter; transport  mean  free  path;  19391. 

Algorithms;  computer  programs;  least  squares;  regression;  statis- 
tics; test  problems;  19158. 

Algorithms;  curve  fitting;  least  squares;  modified  Gram- 
Schmidt;  pseudoinverse;  regression;  statistics;  test  problems; 
test  results;  TNI  126 

Algorithm  testing;  approximation;  curve  fitting;  least  absolute 
deviation;  polynomial  approximation;  spline  fitting;  test  data; 
test  problems;  NBSIR  79-1920. 

Aliphatic  hydrocarbons;  aromatic  hydrocarbons;  gas  chromato- 
graphy; headspace  sampling;  high-performance  liquid  chroma- 
tography; interlaboratory  comparison;  polycychc  aromatic 
hydrocarbons;  19635. 

Aliphatic  hydrocarbons;  aromatic  hydrocarbons;  gas  chromato- 
graphy; hydrocarbons;  interlaboratory  comparison;  liquid 
chromatography;  mass  spectrometry;  mussels;  polycyclic  aro- 
matic hydrocarbons;  tissue  analyses;  19841. 

Alkali  dimers;  excimer  laser;  free-bond  absorption;  gain  cross 
section;  19479. 

Alkali  halides;  CO2  laser;  KCl;  laser  damage;  laser  fusion;  NaCl; 
nanosecond  pulse;  surface  damage;  SP568,  pp.  209-227  (July 
1980). 

Alkali  halides;  color  centers;  darkening  of  crystals;  dosimetry; 
electron  dosimetry;  F-centers;  gamma-ray  dosimetry;  lithium 
fluoride;  M-centers;  megarad  dosimetry;  N-centers;  radiation 
darkening;  radiation  processing;  R-centers;  absorption  spec- 
troscopy; 19352. 

Alkali  halides;  crystalline  materials;  glasses;  photoelastic  con- 


stants; refractive  index;  thermal  coefficient  of  refractive  index; 
ultraviolet;  19275. 

Alkali  halides;  electron-avalanche  breakdown;  electron-phonon 
scattering;  Fokker-Planck  equation;  laser  damage;  multipho- 
ton  absorption;  theory;  SP568,  pp.  467-478  (July  1980). 

Alkali  halides;  intrinsic  damage;  IR  windows;  laser  damage;  self- 
focusing;  spot  size  dependence;  SP568,  pp.  497-517  (July 
1980). 

Alkaline  earth  halides;  optical  constants;  refractive  index;  tem- 
perature coefficient  of  refractive  index;  JPCRD  9,  No.  1,  161- 
290  (1980). 

Allene;  autoionization;  coincidence;  fragmentation;  mass  spec- 
trometry; photoionization;  threshold  photoelectron  spectros- 
copy; time  of  flight  mass  spectrometry;  19943. 

Allene;  coincidence;  cyclopropene;  fragmentation;  photoioniza- 
tion; propyne;  threshold  photoelectron  spectroscopy;  19803. 

Allene;  ionization  potential;  low  temperature  photoionization; 
mass  spectrometry;  photoelectron  spectra;  photoionization; 
threshold  photoelectron  spectra;  19182. 

Allowed;  atomic;  discrete;  forbidden;  intensity;  lifetime;  line 
strength;  oscillator  strength;  transition  probability;  SP505-1. 

Allowed  lines;  atomic  energy  levels;  cobalt;  forbidden  lines; 
iron;  nickel;  transition  probabilities;  wavelengths;  79507. 

Alloy;  base  metal;  casting;  composite;  cyanoacrylate;  dental 
alloy;  initiator;  rator;  resin;  wear;  NBSIR  79-1943. 

Alloy;  constitutional  supercooling;  local  equilibrium;  perturba- 
tion; solidification;  solid-liquid  interface;  stability;  19748. 

Alloy;  convection;  interface;  solidification;  solute;  19264. 

Alloy;  defect;  diffuse  scattering;  neutron;  niobium;  strain;  19307. 

Alloy;  elastic  constants;  interstitial  defect;  metal  hydride;  neu- 
tron scattering;  phonon;  19613. 

Alloy,  base,  dental;  alloy,  gold,  dental;  amalgam,  dental;  ce- 
ments, dental;  dental  materials;  gypsums,  dental;  impression 
materials,  dental;  polymers,  dental;  refractories,  dental;  specifi- 
cations, dental;  waxes,  dental;  19052. 

Alloy  catalysts;  catalytic  reactions;  electron  diffraction;  electron 
spectroscopy;  kinetics  of  surface  processes;  surface  chemical 
analysis;  surface  chemistry;  surface  spectroscopy;  19957. 

Alloy,  gold,  dental;  amalgam,  dental;  cements,  dental;  dental 
materials;  gypsums,  dental;  impression  materials,  dental;  poly- 
mers, dental;  refractories,  dental;  specifications,  dental;  waxes, 
dental;  alloy,  base,  dental;  19052. 

Alloy  phase  formation;  alloy  stability;  atomic  size;  electronegati- 
vity; heats  of  formation;  structural  stability;  19566. 

Alloy  phase  formation;  charge  transfer;  Coulomb  energy;  d- 
electrons;  Mossbauer  isomer  shifts;  transition  metals;  19567. 

Alloys;  alloy  stability;  amorphous  alloys;  electron  density  of 
states;  palladium-silicon  alloys;  photoelectron;  ultraviolet  pho- 
toelectron spectroscopy;  UPS;  19263. 

Alloys;  blend;  input  concentration;  isotope  dilution;  neodymium; 
plutonium;  safeguards;  spike;  total  mass;  uranium;  SP582,  pp. 
93-102  (June  1980). 

Alloys;  candidate  materials;  coal  slag;  materials  performance; 
19313. 

Alloys;  differential  thermal  analysis;  gas  analysis;  steel;  SP580, 
pp.  33-53  (Aug.  1980). 

Alloys;  electrodeposition;  electro  preparation;  foils;  iron  plati- 
num; 19395. 

Alloys;  magnets;  materials;  nonmetallics;  review;  stainless  steel; 
superconductors;  19190. 

Alloy  stability;  amorphous  alloys;  electron  density  of  states; 
palladium-silicon  alloys;  photoelectron;  ultraviolet  photoelec- 
tron spectroscopy;  UPS;  alloys;  19263. 

Alloy  stability;  atomic  size;  electronegativity;  heats  of  forma- 
tion; structural  stability;  alloy  phase  formation;  19566. 

Alloy  theory;  crystal  chemistry;  intermediate  phases;  phase  dia- 
grams; phase  equilibria;  solid  solutions;  SP564. 

Alloy  800;  coal  conversion;  failure  analysis;  Incoloy  800;  19736. 

Allylic  resonance  energy;  allyl  radicals;  biradical;  cyclohexane; 
decomposition;  decyclization;  isomerization;  olefins;  shock 
tube;  1-hexene;  19784. 
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Allyl  radicals;  biradical;  cyclohexane;  decomposition;  decycliza- 
tion;  isomerization;  olefins;  shock  tube;  1-hexene;  allylic  reso- 
nance energy;  19784. 

Al,  Ni,  Cu  and  Nb(n,xy)  reactions;  differential  cross  sections; 
discrete  lines;  unfolding  analysis;  unresolved  gamma-rays; 
SP594,  pp.  408-412  (Sept.  1980). 

Al(P03)3-AlF3-MF-RFi  system;  fluoride  glass;  fluorophosphate 
glass;  laser  glass;  low-dispersion  glass;  optical  glass;  19216. 

Alpha  counting;  alpha  particle;  liquid  scintillation;  solvent  ex- 
traction; spectrometer;  SP582,  pp.  111-120  (June  1980). 

Alpha  counting;  normalization  uncertainties;  shape  evaluation; 
SP594.  pp.  483-487  (Sept.  1980). 

Alpha  particle;  liquid  scintillation;  solvent  extraction;  spectrom- 
eter; alpha  counting;  SP582.  pp.  111-120  (June  1980). 

Alpha-particle  activity;  alpha-particle  sources;  calibration;  radio- 
activity; standardization;  19297. 

Alpha-particle  sources;  calibration;  radioactivity;  standardiza- 
tion; alpha-particle  activity;  19297. 

Alpha-quartz  particulate;  chrysotile  asbestos  particulate;  differ- 
ential thermal  analysis;  environmental  particulates;  thermal 
analytical  methods;  19890. 

Alphas;  energies  up  to  50  MeV;  inputs  for  further  calculations; 
optical  reaction  cross  sections  for  neutrons;  over  the  periodic 
table;  protons;  SP594,  pp.  793-795  (Sept.  1980). 

Alpha  spectrometry;  intercomparison  programs;  mass  spectrom- 
etry; plutonium;  safeguards;  statistical  evaluation;  uranium; 
SP582,  pp.  42-54  (June  1980). 

Alpha-value;  multiplicity  spectrum;  multisectional  detector; 
SP594,  pp.  488-490  (Sept.  1980). 

Alternate  fuels;  data  communications;  energy;  erosion;  instru- 
ment landing;  measurements;  radio  frequency;  surface  science; 
tetrafluoroethylene  powder;  water  conservation;  DIM/NBS 
64,  No.  5,  1-28  (1980). 

Alternate  fuels;  gas  chromatography;  high  performance  liquid 
chromatography;  N-heterocyclic  compounds;  phenols;  polyn- 
uclearic  aromatic  hydrocarbons;  priority  pollutants;  19097. 

Alternate  immersion  test;  aluminum  alloys;  ductility;  elongation; 
heat  treatment;  NaCl;  plate  gage;  reduction  in  area;  slow 
strain  rate  technique;  strain  rate;  stress  corrosion  cracking; 
2124-T851;  7075;  7075-T6;  7075-T7351;  air;  19621 

Alternating  bit  protocol;  communication  protocol;  file  transfer 
protocol;  protocol  specification;  readability  analysis;  service 
specification  transport  protocol;  verification;  NBS-GCR-80- 
281. 

Altimeter  setting  indicator;  aviation  instrumentation;  aviation 
safety;  barometry;  pressure;  19889. 

Altimetry;  altimetry  accuracy;  aviation  safety;  pressure  measure- 
ment; pressure  transducers;  19888. 

Altimetry  accuracy;  aviation  safety;  pressure  measurement;  pres- 
sure transducers;  altimetry;  19888. 

Alumina;  basal  slip;  cavitation;  deformation  texture;  electron 
microscopy;  grain  boundary  sliding;  plastic  deformation; 
19581 

Aluminium  oxide;  chemisorption;  infrared  spectroscopy;  isomer- 
ization; methylisocyanide;  rhodium;  19831. 

Aluminum;  anharmonic  effects;  effective  potentials  for  metals; 
elastic  constants;  fluctuations;  high  temperature  properties; 
Monte  Carlo  simulations;  J.  Res.  85,  No.  2,  109-112  (Mar.- 
Apr.  1980). 

Aluminum;  buildings  (codes);  concrete  (prestressed);  concrete 
(reinforced);  design  (buildings);  limit  states;  loads  (forces);  ma- 
sonry; probability  theory;  reliability;  safety;  specifications; 
standards;  statistical  analysis;  steel;  structural  engineering; 
timber;  5^577. 

Aluminum;  coatings;  electrodeposition;  epitaxy;  tin  aluminum; 
zinc;  19730 

Aluminum;  configuration  interaction;  energy  levels;  sodium;  wa- 
velengths; 19562. 

Aluminum;  copper;  impedance  measurements;  noise  meas- 
urements; pitting;  potentiostat;  19572. 

Aluminum;  corrosion;  electrochemical  noise;  instrumentation; 


iron;  nickel;  potentiostat;  19878. 
Aluminum;  electrodeposition;  epitaxy;  plating  coatings;  zinc; 
19657 

Aluminum  alloys;  ductility;  elongation;  heat  treatment;  NaCl; 

plate  gage;  reduction  in  area;  slow  strain  rate  technique;  strain 

rate;  stress  corrosion  cracking;  2124-T851;  7075;  7075-T6; 

7075-T7351;  air;  alternate  immersion  test;  19622. 
Aluminum-doped  silicon;  boron-doped  silicon;  gallium-doped 

silicon;  p-type  silicon;  resistivity;  silicon;  spreading  resistance; 

thyristor;  19422. 

Aluminumoxide;  brittle  fracture;  dislocations;  electron  micros- 
copy; erosion;  germanium;  hardness  measurements;  plastic  de- 
formation; silicon;  silicon  carbide;  19731. 

Aluminum  wiring;  duplex  connectors;  high  resistance  junctions; 
junction  resistance;  scanning  electron  microscopy;  x-ray  mi- 
croanalysis; J.  Res.  85,  No.  6,  429-440  (Nov.-Dec.  1980). 

Amalgam,  dental;  cements,  dental;  dental  materials;  gypsums, 
dental;  impression  materials,  dental;  polymers,  dental;  refrac- 
tories, dental;  specifications,  dental;  waxes,  dental;  alloy,  base, 
dental;  alloy,  gold,  dental;  19051 

Ambient  polymerization;  ascorbic  acid;  dental  monomers;  initia- 
tor systems;  organic  peroxides;  redox  reactions;  stability;  tran- 
sition metals;  accelerators;  19062. 

Ambiguity;  Boolean;  database;  hierarchical;  information;  query; 
query  language;  semantics;  TDMS;  tree;  tree  structures; 
19433 

American  Industrial  Hygiene  Association;  coordinator;  industri- 
al hygiene  laboratories;  laboratory;  PAT;  performance;  per- 
sonnel; proficient;  quality  control;  reaccreditation;  site  visit; 
accreditation;  accreditation  committee;  SP591,  pp.  67-70  (Aug. 
1980). 

American  Society  of  Crime  Laboratory  Directors  (ASCLD); 
certification;  management;  on-site  visit;  personnel  qualifica- 
tions; physical  evidence;  proficiency  testing;  standards;  ac- 
creditation; SP591.  pp.  164-168  (Aug.  1980). 

Americium;  nondestructive  assay;  nuclear  safeguards;  plutonium; 
waste  assay;  SP581  pp.  617-621  (June  1980). 

Amine  accelerators;  composite  restorative  resins; 
dimethylaminoglutethimide;  dimethylaminophenylacetic  acid 
and  esters;  properties  of  composites;  tertiary  aromatic  amines; 
19071 

Amino  acid;  centrifugal  distortion;  glycine;  microwave  spec- 
trum; rotational  constants;  structure;  19365. 

Ammonium  nitrate;  crystal  structure;  hydrogen  bonding;  neu- 
tron diffraction;  phase  transitions;  x-ray  diffraction;  19897. 

Amorphous  alloys;  coupled  growth;  eutectic  solidification;  me- 
tallic glasses;  palladium-copper-silicon  alloys;  rapid  solidifica- 
tion; 19891. 

Amorphous  alloys;  electron  density  of  states;  palladium-silicon 
alloys;  photoelectron;  ultraviolet  photoelectron  spectroscopy; 
UPS;  alloys;  alloy  stability;  19263. 

Amorphous  alloys;  magnetism;  metallic  glasses;  neutron  scatter- 
ing; rare  earths;  structural  properties;  19113. 

Amplifier;  Josephson  junction;  magnetic  gradiometer;  magneto- 
meter; quantum  interference;  superconductivity;  aerospace; 
19203. 

Amplitude'  comparator;  Josephson  junction;  risetime;  sampler; 
transition  duration;  19056. 

ANS  FORTRAN;  FORTRAN  77;  standard  programming  lan- 
guage; transferability;  H131. 

ANSI  X3.66;  bit-oriented;  code  independence;  data;  data  link 
control  procedures;  data  transparency;  interoperability;  tele- 
processing; transmission;  advanced  data  communication  con- 
trol procedures;  FIPS  PUB  71. 

Analog  recording;  C-scan;  instrumentation;  sound  field;  ultra- 
sonics; 19061. 

Analog-to-digital  conversion;  computer  systems;  data  processing 
concurrent  with  data  acquisition;  pulse-height  analysis,  on 
line;  19131. 

Analog-to-digital  converter  testing;  automatic;  digital-to-analog 
converter  testing;  gain;  high  resolution;  linearity;  noise;  offset; 
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static  test  set;  19075. 

Analyses;  destructive;  nondestructive  assay;  NRC  Safeguards; 
special  nuclear  material;  SP582,  pp.  189-191  (June  1980). 

Analyses;  fluorometry;  laser-induced  fluorescence;  low-level 
analysis;  nuclear  safeguards;  trace  levels;  uranium  determina- 
tion; waste  solution  analysis;  SP582,  pp.  147-155  (June  1980). 

Analysis;  biophysics;  chloride;  fluorides;  microelectrodes;  fnicro- 
volume;  19280. 

Analysis;  chemical  ionization;  hydrocarbons;  ion-molecule  reac- 
tions; mass  spectrometry;  photoionization;  19930. 

Analysis;  computer;  evaluation;  Federal  Information  Processing 
Standards  Publication;  measurement;  performance;  remote 
batch;  selection;  service;  FIPS  PUB  72. 

Analysis;  electrodes;  fluorides;  microvolumes;  rapid;  adapter; 
19279 

Analytical  chemistry;  automation;  instrumentation;  microcom- 
puter; minicomputer;  19411. 

Analytical  chemistry;  chemistry  research;  environmental  meas- 
urements; materials  science;  measurement  services;  molecular 
science;  National  Measurement  Laboratory;  nondestructive 
evaluation;  nuclear  measurement  technology;  physics  re- 
search; radiation  research;  recycled  materials;  SP572. 

Analytical  data;  mass  spectra;  organic  substances;  verified  spec- 
tra; NSRDS-NBS63,  Supplement  1  and  1980  Index. 

Analytical  electron  microscope;  energy  dispersive  x-ray  spec- 
trometry; scanning  electron  microscope;  silicon  (Li)  detector; 
spectral  artifacts;  x-ray  spectrometry;  19631. 

Analytical  electron  microscopy;  electron  scattering;  energy  dis- 
persive x-ray  spectrometry;  microanalysis;  Monte  Carlo  elec- 
tron trajectory  simulation;  spatial  resolution;  19660. 

Analytical  flame;  discharge  tube;  laser;  opto-galvanic  effect; 
transition  frequency;  U.S.  Patent  4,184,127. 

Analytical  methods;  atomic  absorption  spectrometry;  foods;  nu- 
trient elements;  quality  control;  standard  reference  materials; 
19419. 

Analytical   methods;   microanalysis;  semiconductor  materials; 

sensitivity;  trace  element  analysis;  accuracy;  19314. 
Analytical  standards;  electron  probe  microanalysis;  fiber;  glass; 

microsphere;  Monte  Carlo;  particulate;  quantitative  analysis; 

19732. 

Andrews;  condensation;  critical  point;  diffusion;  gaseous;  history 
of  science;  Kamerlingh  Onnes;  liquidons;  liquids;  mixtures; 
van  der  Waals;  vapors;  19932. 

Angiotensin  I;  high  resolution  liquid  chromatography;  non-pep- 
tide  impurities;  peptide  hormones;  19496. 

Angle  block;  autocollimator;  calibration;  flatness;  intercompari- 
son;  random  error;  squareness;  standard  deviation;  systematic 
error;  uncertainty;  NBSIR  80-1967. 

Angle  resolved  photoemission;  angular  distributions;  carbon 
monoxide;  CO;  photoelectron  spectra;  photoionization;  shape 
resonance;  synchrotron  radiation;  19559. 

Angular  distribution;  atomic;  hyperfine  structure;  multiphoton; 
photoionization  quantum  beats;  sodium;  19388. 

Angular  distribution;  computer  programs;  corrections;  energy 
distribution;  finite  geometry;  Monte  Carlo  method;  multiple 
scattering;  neutron;  scattering;  SP594,  pp.  504-508  (Sept. 
1980). 

Angular  distribution;  cyclohexane;  cyclooctane;  cyclopropane; 
desorption;  electron  stimulated  desorption;  ethane;  adsorption; 
19922. 

Angular  distribution;  fusion  materials  irradiation  test  (FMIT) 
facility;  Li(d,xn);  nuclear  reactions;  thick  target  yields  and 
spectra;  time-of-flight  technique;  total  yield;  SP594,  pp.  824- 
828  (Sept.  1980). 

Angular  distribution  of  ions;  chemisorption;  electron  stimulated 
desorption;  ESDIAD;  ion  energy  distributions;  ion  yield; 
oxygen;  photon  stimulated  desorption;  synchrotron  radiation; 
tungsten;  19533. 

Angular  distributions;  Cr,  Fe,  Ni(n,a)  cross  sections;  5-10  MeV; 

SP594,  pp.  844-847  (Sept.  1980). 
Angular  distributions;  carbon  monoxide;  CO;  photoelectron 


spectra;  photoionization;  shape  resonance;  synchrotron  radi- 
ation; angle  resolved  photoemission;  19559. 

Angular  profiles  of  superlattice  beam;  Ising  model;  LEED; 
order-disorder  phase  transition;  overlayer;  spin-spin  correla- 
tion functions;  adatom-adatom  interaction;  19309. 

Anharmonic  effects;  effective  potentials  for  metals;  elastic  con- 
stants; fluctuations;  high  temperature  properties;  Monte  Carlo 
simulations;  aluminum;  /  Res.  85,  No.  2,  109-112  (Mar. -Apr. 
1980). 

Anharmonicity;  anomalous  specific  heat;  atomic  migration;  high 
temperature;  lattice  dynamics;  Monte  Carlo  calculations;  per- 
fect crystal;  perturbation  theory;  rubidium;  vacancies;  19123. 

Anionic  polystyrenes;  column  spreading;  GPC;  liquid  size  exclu- 
sion chromatography;  narrow  fractions;  polydispersity;  recy- 
cle GPC;  recycle  liquid  size  chromatography;  19426. 

Anisotropic  polarizability;  CO2;  induced  absorption  spectra;  mo- 
lecular calculations;  N2;  O2;  spectral  moments;  three-body 
contributions;  virial  coefficients;  19296. 

Anisotropic  polarizability;  collision-induced;  induced  dipoles;  in- 
frared absorption;  Raman  spectrum;  spectra;  transient  dipoles; 
19414. 

Anisotropy;  BaFz;  CaF2;  effective  charge;  oscillator  strength; 
photoelastic;  piezo-birefringence;  piezo-optic;  SrF2;  strain; 
stress;  transverse  optic-phonon;  19579. 

Annealing;  crystallization;  elastic  modulus;  fibrils;  fibrous  struc- 
ture; microfibrils;  superdrawing;  Taut  tie  molecules;  19903. 

Annealing;  diffusion;  drawing;  low  density  polyethylene;  sorp- 
tion; 19850 

Annealing;  drawing;  fibril;  fibrous  structure;  high  elastic  modu- 
lus material;  microfibril;  microfibrillar;  tie  molecules;  19688. 

Annealing;  drawn;  NMR;  noncrystalline;  orientation;  polyethyl- 
ene; '<;;  19686 

Annual  report;  standards  activities;  standards  information;  stand- 
ards participation;  SP573. 

Annual  reports;  diffusion  in  metals;  fire;  journals;  library  hold- 
ings; NBS  library;  NBS  periodicals;  periodicals;  proceedings; 
serials;  standards;  transactions;  NBSIR  79-1932. 

Anomalous  behavior;  frequency  shifts;  hydrostatic  pressure; 
Knight  shift;  scaling  theory;  solids;  Van  Vleck  susceptibility; 
19925. 

Anomalous  specific  heat;  atomic  migration;  high  temperature; 
lattice  dynamics;  Monte  Carlo  calculations;  perfect  crystal; 
perturbation  theory;  rubidium;  vacancies;  anharmonicity; 
19123. 

Anthropometry;  biomechanics;  disability;  disability  organiza- 
tions; home  safety;  household  activities;  household  design; 
mobility  aids;  room  use;  accidents;  NBSIR  80-2014. 

Anthropometry;  emergency  egress;  escape  behavior;  HUD; 
mobile  home;  safety;  standard;  window;  NBSIR  80-2049. 

Antifouling  coating;  communication;  gamma-ray  measurement; 
human  serum;  industrial  development;  industrial  furnace;  mea- 
surement; polarized  electrons;  secondary  standards;  signs; 
symbols;  DIM/NBS  64,  No.  2,  1-36  (1980). 

Antiphase  boundaries;  grain  boundaries;  lattice  gas;  phase  transi- 
tions; surface  melting;  adsorbed  layers;  19468. 

Antiphase  domains;  copper  alloys;  diffusion;  domain  growth; 
gold  alloys;  ordered  alloys;  19851. 

Antireflective  coating;  deposition  technique;  environmental  sta- 
bility; masking  layer;  potassium  chloride  window;  scattering; 
thallium  iodide;  SP568.  pp.  355-357  (July  1980). 

Anti-Stokes  Raman  scattering;  atomic  physics;  laser  scattering; 
laser  spectroscopy;  Mossbauer  effect;  optical  pumping;  radi- 
ation pressure;  radiative  cooling;  Raman  scattering;  spectros- 
copy; 19055. 

Antisocial  behavior;  arson;  cognition;  firesetters;  human  behav- 
ior; social  environments;  social  learning  theory;  NBS-GCR-80- 
194. 

Antitrust;  certification;  competition;  economics  of  standards; 
law;  standards;  NBSIR  79-1921. 

Antitrust;  certification;  France;  French  standards  system;  gov- 
ernment policy;  product;  standards  systems;  AFNOR;  NBSIR 
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79-1959. 

APT;  automation;  computer  aided  manufacturing;  NC  machin- 
ing; NC  programming;  numerical  control;  part  programming; 
NBSIR  80-2073. 

APT;  automation;  computer  aided  manufacturing;  NC  machin- 
ing; NC  programming;  numerical  control;  part  programming; 
software  specifications;  NBSIR  80-2073.3. 

APT;  automation;  computer  aided  manufacturing;  NC  machin- 
ing; NC  programming;  numerical  control;  part  programming; 
NBSIR  80-2073.2. 

Apartments;  building  fires;  doors;  egress;  evacuation;  fire  depart- 
ments; fire  fighters;  fire  investigations;  mattresses;  smoke; 
NBS-GCR-79-187 

Apatite;  carbonate  apatite;  hydrolysis;  impurities;  octacalcium 
phosphate;  sodium;  tooth  enamel;  19647. 

Apatitic  fluoride;  sodium  fluoride;  stannous  fluoride;  topical  flu- 
oridation; acid  pretreatment;  acidulated  phosphate  fluoride; 
19645. 

Apollo- 15  and  -16;  gamma-ray  spectrometers;  lunar  chemical 
analysis;  x-ray  proportional-counter;  19129. 

Apparatus  spectrum;  data  library;  fission  products;  full  energy 
peak;  gamma-ray  spectrum;  multiplets;  optimization;  peak/ 
Compton  ratio;  simulation;  SP594,  pp.  878-880  (Sept.  1980). 

Appeals  process;  architect;  certification;  checklists;  code  official; 
consultant;  engineer;  equivalent  life  safety;  municipal  attorney; 
product  endorsement;  professional  liability;  variances;  SP586, 
pp.  45-57  (June  1980). 

Appearance  energy;  coincident  ion  mass  spectrometry;  deuterat- 
ed  water;  deuterium  oxide;  photoelectron  spectroscopy; 
threshold  photoelectron  spectroscopy;  water;  19345. 

Appearance  potential;  electron  impact;  electron  spectroscopy; 
gaseous  ion  photoionization;  ionization  potential;  spectros- 
copy; NSRDS-NBS66,  Part  I 

Appliances;  conservation;  costs;  energy;  EPCA;  residential; 
usage;  NBSIR  80-1994. 

Application  prototyping;  Congressional  Budget  Office;  interac- 
tive systems;  user  requirements;  SP500-65,  pp.  311-315  (Oct. 
1980). 

Applications;  kinetics;  thermal  analysis;  SP580,  pp.  1-31  (Aug. 
1980). 

Applications;  lattice  parameters;  peak  shape;  powder  diffraction; 

profile  fitting;  x-ray  neutron;  SP567. 
Applications;  piezoelectric;  polymers;  pyroelectric  transducer; 

19887 

Applications;  remote  terminal  emulators  (RTEs);  technology; 
SP500-65,  pp.  303-310  (Oct.  1980). 

Applications  controls;  computer  vulnerabilities;  data  base  con- 
trols; data  base  management  systems  controls;  EDP  audit; 
internal  audit;  operating  system  controls;  system  controls; 
system  vulnerabilities;  terminal  controls;  SP500-57. 

Application  system  security;  computer  applications;  computer 
reliability;  computer  security;  data  confidentiality;  data  integ- 
rity; data  security;  Federal  Information  Processing  Standards 
Publication;  security  controls;  system  life  cycle;  system  secu- 
rity; ADP  availability;  FIPS  PUB  73. 

Applied  economics;  building  codes;  building  economics;  cost 
estimation;  economic  analysis;  engineering  economics;  hous- 
ing; mathematical  programming;  optimization;  rehabilitation; 
renovation;  BSS129. 

Applied  economics;  building  codes;  economic  analysis;  fire 
safety;  health  care  facilities;  hospitals;  life  safety;  mathematical 
programming;  nursing  homes;  optimization;  renovation; 
NBSIR  79-1929. 

Applied  economics;  building  economics;  building  materials;  eco- 
nomic analysis;  housing;  lead-based  paint;  lead  poisoning; 
NBSIR  80-1977 

Approximate  queueing  models;  computer  architecture;  modular 
expansion  analysis;  performance  evaluation;  performance 
modeling;  queueing  models;  queueing  networks;  SP500-69. 

Approximation;  curve  fitting;  least  absolute  deviation;  polynomi- 
al approximation;  spline  fitting;  test  data;  test  problems;  algo- 


rithm testing;  NBSIR  79-1920. 

Aqueous  electrolytes;  electrolyte  data  center;  evaluations;  re- 
views; solutions;  thermodynamic  properties;  19920. 

Aqueous  potassium  chloride;  gaseous  cyclopropane;  Henry's 
constant;  solubility;  19795. 

Aqueous  solubility  of  lead  salts;  lead  carbonate;  lead  halides; 
lead  nitrate;  lead  phosphates;  lead  sulfate;  lead  sulfide;  solubil- 
ity; solubility  product;  sparingly  soluble  lead  salts;  JPCRD  9, 
No.  3,  751-784  (1980). 

ARMA  models;  forecasts;  Maunder  minimum,  models;  simula- 
tion; statistics;  sunspots;  TN1022. 

Aramids;  burns  (injuries);  char  strength;  convective  energy; 
cotton  fabrics;  fabrics;  heat  flux;  insulative  properties;  moda- 
crylics;  polyesters;  protective  clothing;  radiant  energy;  wool 
fabrics;  19120. 

Arc;  calibrations;  irradiance;  radiance;  sources;  ultraviolet; 
19876 

Architect;  certification;  checklists;  code  official;  consultant;  en- 
gineer; equivalent  life  safety;  municipal  attorney;  product  en- 
dorsement; professional  liability;  variances;  appeals  process; 
SP586  pp.  45-57  (June  1980). 

Architects;  codes;  earthquake;  engineers;  Florida;  inspection; 
legislation;  recertification;  SP586.  pp.  197-203  (June  1980). 

Architectural  research;  building  fires;  computer-aided  design; 
environmental  psychology;  fire  research;  fire  safety;  human 
behavior  in  fires;  modeling  technique;  programming;  simula- 
tion of  human  behavior;  NBSIR  80-1981 

Architecture;  audition;  built  environment;  color;  environmental 
psychology;  illumination;  perception;  questionnaires;  research 
methodology;  sensory  environment;  social  sciences;  thermal 
environment;  SP474. 

Arc  strikes;  blunt  flaws;  fracture  mechanics;  hydrogen-assisted 
cracking;  low-cycle  fatique;  porosity;  preparing  flawed  weld- 
ments;  slag;  three-dimensional  flaws;  19762. 

Area;  computer;  data;  digital;  Ethernet;  local;  network;  terminal; 
19126 

Argon;  computer  programs;  density;  enthalpy;  entropy;  equation 
of  state;  heat  capacity  at  constant  pressure;  heat  capacity  at 
constant  volume;  helium;  hydrogen;  methane;  neon;  nitrogen; 
oxygen;  thermal  conductivity;  velocity  of  sound;  viscosity; 
TN1025 

Argon;  computer  simulation;  Lennard-Jones  potential;  liquid; 
molecular  dynamics  non-equilibrium  processes;  second  sound; 
shock  wave  profile;  thermal  relaxation;  19487. 

Argon  triple  point;  fixed  point;  transportable  fixed  point;  19080. 

Arithmetic-geometric  mean  inequality;  compound  interest;  in- 
equalities; rearrangements  inequality;  19381. 

Aromatic;  bond-delocalized;  croconic;  dianion;  malononitrile; 
nonbenzenoid;  oxocarbon;  salt;  synthesis;  acid;  J.  Res.  85,  No. 
2,  73-86  (Mar.-Apr.  1980). 

Aromatic;  bond-delocalized;  croconic;  dianion;  malononitrile; 
nonbenzenoid;  pseudooxocarbons;  salt;  synthesis;  acid;  19560. 

Aromatic  hydrocarbons;  gas  chromatography;  headspace  sam- 
pling; high-performance  liquid  chromatography;  interlabora- 
tory  comparison;  polycyclic  aromatic  hydrocarbons;  aliphatic 
hydrocarbons;  19635. 

Aromatic  hydrocarbons;  gas  chromatography;  hydrocarbons;  in- 
terlaboratory  comparison;  liquid  chromatography;  mass  spec- 
trometry; mussels;  polycyclic  aromatic  hydrocarbons;  tissue 
analyses;  aliphatic  hydrocarbons;  19841. 

Aromatic  hydrocarbons;  gas-solid  chromatography;  silver  ni- 
trate; 19913. 

Aromatic  molecules;  benzyl  ions;  hydride  ion  transfer;  ion  cy- 
clotron resonance  spectrometer;  ion-molecule  reactions;  rate 
constant;  19861. 

Aromatic  polyamide  fiber;  autoclave  stability;  biomaterial;  com- 
posites; degradation  resistance;  fiberglass/epoxy;  fiber  rein- 
forced composites;  graphite/polysulfone;  orthopedic  materials; 
PECF;  polymer  matrix;  polypropylene;  polysulfone;  19689. 

Arrhenius  parameters;  chemical  kinetics;  combustion;  decompo- 
sition; free  radicals;  gas  phase;  hydrocarbons;  hydrogen;  nitro- 
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gen;  oxygen;  rate  of  reaction;  sulfur;  NSRDS-67. 

Arrhenius  parameters;  chemical  kinetics;  combustion;  decompo- 
sition; free  radicals;  gas  phase;  hydrocarbons;  hydrogen;  nitro- 
gen oxygen;  rate  of  reaction;  sulfur;  NBSIR  80-2118. 

Arson;  behavior  disorder;  fire;  firesetters;  motives;  psychiatry; 
psychopathic  personality;  psychopathology;  19857. 

Arson;  building  fires;  electrical  fires;  explosions;  fire  investiga- 
tions; fire  investigators;  hydrocarbons;  photography;  acceler- 
ants; H134. 

Arson;  cognition;  firesetters;  human  behavior;  social  environ- 
ments; social  learning  theory;  antisocial  behavior;  NBS-GCR- 
80-194. 

Artificial  intelligence;  data  abstraction;  database  management 
systems;  data  structures;  programming  languages;  software  en- 
gineering; abstract  data  types;  SP500-59. 

Artificial  satellites;  distance  measurements;  geodesy;  geodyna- 
mics;  lasers;  station  positions;  19742. 

ASHRAE  Standard  62-73;  building  ventilation;  carbon  dioxide 
and  ventilation;  energy-efficient  building;  19218. 

ASHRAE  Standard  93;  collector  rating;  environmental  influ- 
ence; outdoor  testing;  solar  collectors;  solar  simulators;  ther- 
mal testing;  19366. 

ASHRAE  standard  94-77;  Glauber's  salt;  latent  heat  storage; 
pebble-bed;  phase-change  unit;  solar  energy  storage;  thermal 
storage  device;  19175. 

ASME  Boiler  Code;  data;  fabrication;  failure  analysis;  fatigue; 
fracture;  materials  science;  nondestructive  evaluation;  piping; 
pressure  vessels;  product  liability;  pumps  and  valves;  stand- 
ards; statistical  modeling;  welding;  SP588. 

Ascorbic  acid;  dental  monomers;  initiator  systems;  organic  per- 
oxides; redox  reactions;  stability;  transition  metals;  accelera- 
tors; ambient  polymerization;  19062. 

Assay;  contaminated  waste;  delayed  neutrons;  Monte  Carlo; 
spent  fuel;  SP582.  pp.  472-496  (June  1980). 

Assay  accuracy;  calculations;  criticality  control;  material  ac- 
countability; measurements;  neutron  interrogation;  nondes- 
tructive assay;  nuclear  fuel  subassembly;  nuclear  safeguards; 
process  control;  spent  nuclear  fuel;  SP582,  pp.  447-456  (June 
1980). 

Assay  of  uranium;  automated  controlled-potential  analyzer; 
automated  spectrophotometer;  complexometric  titration  of 
uranium  and  thorium;  dissolution  of  nuclear  fuel-cycle  materi- 
als; half  lives  plutonium  isotopes;  plutonium  and  thorium; 
SP582.  pp.  129-139  (June  1980). 

Assessment;  documentation;  econometric  models;  energy  model- 
ing forum;  energy  models;  evaluation;  mathematical  models; 
model  access;  model  management;  sensitivity  analysis;  valida- 
tion; SP569. 

Assessment;  documentation;  energy;  forecasting;  mathematical 
models;  sensitivity  analysis;  NBSIR  80-2128. 

Assistance;  developing  economies;  foreign  relations;  industrializ- 
ing nations;  international  relations;  measures;  weights;  weights 
and  measures;  AID;  NBSIR  80-2021 

Assistance;  developing  economies;  foreign  relations;  industrializ- 
ing nations;  international  relations;  LDC's;  measurement  serv- 
ices; standardization;  AID;  NBSIR  80-2021. 

Associative  detachment;  flowing  afterglow;  infrared  chemilu- 
minescence;  ion  molecule  reactions;  vibrational  excitation; 
19362. 

Associative  detachment;  flowing  afterglow;  infrared  chemilu- 
minescence;  ion  molecule  reactions;  vibrational  excitation; 
19378. 

Astronomy;  astrophysics;  crustal  movements;  geophysics;  inter- 
ferometry;  stellar  diameters;  19144. 

Astronomy;  hyperfine  structure;  interstellar  molecules;  micro- 
wave spectra;  rotational  transitions;  spectroscopy;  19370. 

Astrophysics;  crustal  movements;  geophysics;  interferometry; 
stellar  diameters;  astronomy;  19144. 

Astrophysics;  dimethyl  ether;  interstellar  microwave  spectra; 
Orion  Nebula;  19446. 

Asymmetries;  quasistatic  wings;  resonance  lines;  self-broadening 


of  alkali  lines;  19228. 

Asymptotic  bound  analysis;  benchmark  tests;  capacity  planning; 
configuration  analysis;  queueing  network  modeling;  SP500-65, 
pp.  165-171  (Oct.  1980). 

Asymptotic  expansions;  confluent  hypergeometric  functions; 
error  bounds;  parabolic  cylinder  functions;  turning  points; 
Whittaker  functions;  19773. 

Atmosphere-assisted  slow  crack  growth;  chemically  assisted 
fracture;  fracture;  fracture  models;  reaction  rate  theory;  slow 
crack  growth;  surface  chemistry;  19588. 

Atmospheric;  flash  photolysis;  kinetics;  ozone  02('A);  vibration- 
al deactivation;  19618. 

Atmospheric  aerosol;  atmospheric  sulfate  environmental  pollu- 
tion; microsampling;  molecular  microanalysis;  particle  mi- 
croanalysis; Raman  microprobe;  Raman  spectra;  Raman  spec- 
troscopy; South  Pole  atmosphere;  airborne  particles;  19883. 

Atmospheric  chemistry;  bare  electrodes;  multichannel  detectors; 
nondestructive  evaluation;  optical;  temperature;  trace  ele- 
ments; water;  Alaskan  pipeline;  DIM/NBS  64,  No.  9,  1-28 
(1980). 

Atmospheric  chemistry;  chemical  kinetics;  data  evaluation;  gas 
phase;  photoabsorption  cross  section;  photochemistry;  quan- 
tum yield;  rate  constant;  air  pollution;  19513. 

Atmospheric  chemistry;  chemical  kinetics;  data  evaluation;  gas 
phase;  photoabsorption  cross  section;  photochemistry;  quan- 
tum yield;  rate  coefficient;  air  pollution;  JPCRD  9,  No.  2, 
295-472  (1980). 

Atmospheric  chemistry;  chemical  kinetics;  data  evaluation;  ni- 
trogen oxides;  photoabsorption  cross  section;  photochemistry; 
quantum  yield;  rate  coefficient;  NBSIR  80-2032. 

Atmospheric  chemistry;  methyl  chloroform;  OH  radicals;  rate 
constant;  resonance  fluorescence;  stratospheric  ozone;  19092. 

Atmospheric  electricity;  charge  density;  direct-current  transmis- 
sion; electric  field  strength;  high-voltage  transmission  lines;  air 
ions  currents;  19238. 

Atmospheric  modeling;  oxygen  atoms;  ozone;  rate  constants; 
resonance  fluorescence;  19526. 

Atmospheric  particulate  measurements;  Doppler  shift  spectrom- 
etry; fine  particles;  micro  Raman  spectrometry;  Raman  scat- 
tering theory;  standard  reference  materials;  urban  particulate 
standards;  aerosols;  19581. 

Atmospheric  pollutants;  figure  of  merit;  low-level  counting;  nat- 
ural radiocarbon;  small  gas  proportional  and  liquid  scintilla- 
tion counters;  19677. 

Atmospheric  pollution;  carbonaceous  particles;  fossil  carbon;  in- 
soluble carbonaceous  material;  low  level  counting;  pyrolysis/ 
gas  chromatography/mass  spectrometry;  radiocarbon;  19593. 

Atmospheric  reactions;  combustion;  methyl  radicals;  modeling; 
oxidation;  oxygen;  rate  constant;  19149. 

Atmospheric  sulfate  environmental  pollution;  microsampling; 
molecular  microanalysis;  particle  microanalysis;  Raman  micro- 
probe;  Raman  spectra;  Raman  spectroscopy;  South  Pole  at- 
mosphere; airborne  particles;  atmospheric  aerosol;  19883. 

Atom;  cross  section;  excited  states;  photoionization;  sodium;  ab- 
solute cross  section  measurement;  19510. 

Atomic;  discrete;  forbidden;  intensity;  lifetime;  line  strength;  os- 
cillator strength;  transition  probability;  allowed;  SP505-1. 

Atomic;  hyperfine  structure;  multiphoton;  photoionization  quan- 
tum beats;  sodium;  angular  distribution;  19388. 

Atomic  absorption;  atomic  detection  limits;  flame  spectrometry; 
laser  enhanced  ionization;  laser  spectrometry;  tunable  laser; 
19916 

Atomic  absorption  spectrometry;  foods;  nutrient  elements;  qual- 
ity control;  standard  reference  materials;  analytical  methods; 
19419 

Atomic  clocks;  atomic  frequency  standards;  frequency  metro- 
logy; frequency  standards;  high  resolution  spectroscopy;  time 
metrology;  time  standards;  19430. 

Atomic  clocks;  atomic  spectroscopy;  Doppler  effects;  frequency 
standards;  ion  storage;  laser  cooling;  laser  spectroscopy;  radi- 
ation pressure;  19799. 
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Atomic  clocks;  communications;  navigation;  precise  time;  preci- 
sion oscillators;  19439. 

Atomic  correlation  energy;  atomic  structure  theory;  atomic 
transition  probabilities;  electron  correlation;  many-body  per- 
turbation theory;  19346. 

Atomic  detection  limits;  flame  spectrometry;  laser  enhanced  ion- 
ization; laser  spectrometry;  tunable  laser;  atomic  absorption; 
19916. 

Atomic  energy  levels;  atomic  spectra;  bibliography;  energy 

levels,  atomic;  spectra,  atomic;  wavelengths,  atoms  and  ions; 

SP363.  Supplement  2. 
Atomic  energy  levels;  atomic  spectra;  electron  configurations; 

ionization  potentials;  magnesium;  JPCRD  9,  No.   1,  1-58 

(1980). 

Atomic  energy  levels;  atomic  spectra;  quantum  defects;  Ryd- 
berg-Ritz  series;  sodium;  spectroscopic  series;  19522. 

Atomic  energy  levels;  atomic  spectra;  scandium  energy  levels; 
JPCRD  9,  No.  2,  473-512  (1980). 

Atomic  energy  levels;  cobalt;  forbidden  lines;  iron;  nickel;  tran- 
sition probabilities;  wavelengths;  allowed  lines;  19807. 

Atomic  energy  levels,  Ov;  atomic  spectra,  Ov;  multiplet  table, 
Ov;  oxygen  spectra,  Ov;  spectrum  Ov;  wavelengths,  Ov; 
NSRDS-NBS3,  Section  9. 

Atomic  frequency  standards;  frequency  metrology;  frequency 
standards;  high  resolution  spectroscopy;  time  metrology;  time 
standards;  atomic  clocks;  19430. 

Atomic  masses;  fundamental  constants;  mole;  precision  measure- 
ment; 19898. 

Atomic  migration;  high  temperature;  lattice  dynamics;  Monte 
Carlo  calculations;  perfect  crystal;  perturbation  theory;  rubi- 
dium; vacancies;  anharmonicity;  anomalous  specific  heat; 
19123. 

Atomic  models;  flat-cone  geometry;  neutron  diffraction;  protein 
structure;  ribonuclease-A;  structure  refinement;  19808. 

Atomic  ordering;  iron-manganese  compounds;  nearest  neighbor 
distances;  neutron  scattering;  profile  refinement;  rare-earth 
compounds;  19757. 

Atomic  oscillator  strengths;  compact  tabulation;  critical  evalua- 
tion; hydrogen  through  iron;  selected  transition  probabilities; 
19824. 

Atomic  physics;  laser  scattering;  laser  spectroscopy;  Mossbauer 
effect;  optical  pumping;  radiation  pressure;  radiative  cooling; 
Raman  scattering;  spectroscopy;  anti-Stokes  Raman  scatter- 
ing; 19055 

Atomic  properties;  computers;  emissions  testing;  energy;  funda- 
mental constants;  gas;  grants;  marketplace;  measurement  semi- 
nars; photon-recoil  components;  SRM's;  DIM/NBS  64,  No.  1, 
1-24  (1980). 

Atomic  resonance  laser;  atomic  resonance-line  laser;  flame  spec- 
trometry; laser  enhanced  ionization;  opto-galvanic  effect;  pho- 
todissociation  laser;  19836. 

Atomic  resonance-line  laser;  flame  spectrometry;  laser  enhanced 
ionization;  opto-galvanic  effect;  photodissociation  laser; 
atomic  resonance  laser;  19836. 

Atomic  size;  electronegativity;  heats  of  formation;  structural 
stability;  alloy  phase  formation;  alloy  stability;  19566. 

Atomic  spectra;  bibliography;  energy  levels,  atomic;  spectra, 
atomic;  wavelengths,  atoms  and  ions;  atomic  energy  levels; 
SP363.  Supplement  2. 

Atomic  spectra;  electron  configurations;  ionization  potentials; 
magnesium;  atomic  energy  levels;  JPCRD  9,  No.  1,  1-58 
(1980). 

Atomic  spectra;  intensities  of  lines;  line  spectra;  spectrum  lines; 

tables  of  spectra;  wavelengths;  19514. 
Atomic  spectra;  quantum  defects;  Rydberg-Ritz  series;  sodium; 

spectroscopic  series;  atomic  energy  levels;  19522. 
Atomic  spectra;  scandium  energy  levels;  atomic  energy  levels; 

JPCRD  9,  No.  2,  473-512  (1980). 
Atomic  spectra,  Ov;  multiplet  table,  Ov;  oxygen  spectra,  Ov; 

spectrum  Ov;  wavelengths,  Ov;  atomic  energy  levels,  Ov; 

NSRDS-NBS3.  Section  9. 


Atomic  spectrometry;  flame  spectrometry;  laser  enhanced  ion- 
ization; laser  spectrometry;  opto-galvanic  effect;  trace  metal 
analysis;  19918 

Atomic  spectroscopy;  Cd;  configuration  interaction  theory;  per- 
turbations; quantum  defect  theory;  Rydberg  states;  spectra; 
19369 

Atomic  spectroscopy;  Doppler  effects;  frequency  standards;  ion 
storage;  laser  cooling;  laser  spectroscopy;  radiation  pressure; 
atomic  clocks;  19799. 

Atomic  spectroscopy;  double  resonance;  high-resolution  spec- 
troscopy; laser  cooling;  laser  spectroscopy;  microwave  spec- 
troscopy; optical  pumping;  stored  ions;  19440. 

Atomic  structure  theory;  atomic  transition  probabilities;  electron 
correlation;  many-body  perturbation  theory;  atomic  correla- 
tion energy;  19346. 

Atomic  surface  structure;  field-ion  microscopy;  surface  physics; 
surface  reconstruction;  19940. 

Atomic  transition  probabilities;  beam-foil  method;  cascading; 
core-excited  states;  yrast  states;  19347. 

Atomic  transition  probabilities;  electron  correlation;  many-body 
perturbation  theory;  atomic  correlation  energy;  atomic  struc- 
ture theory;  19346. 

Atomic  transition  probabilities;  literature  survey;  oscillator 
strengths;  19094. 

Atomic  transition  probabilities;  titanium;  wall-stabilized  arc; 
19758 

Atomic  weight;  isotopic  abundance;  reference  standard;  thal- 
lium; thallium  chromate;  absolute  ratios;  /  Res.  85,  No.  1,  1- 
10  (Jan.-Feb.  1980). 

Atomic  weights;  Avogadro's  constant;  gamma-ray  Spectroscopy; 
stabilized  lasers;  wavelength  standards;  x-ray  interferometry; 
19488 

Atom  migration;  high  temperature;  lattice  structure;  Monte 
Carlo  calculations;  rubidium;  specific  heat;  19337. 

Atoms;  electron  scattering;  electron  scattering  resonances; 
George  Schulz;  high  energy  resolution;  temporary  negative 
ions;  19500. 

Atoms;  electrostatics;  hydrogen;  molecules;  neutral  atom  traps; 
19793. 

Attenuated  total  reflection;  determination  of  structure  of  carbo- 
hydrates; infrared  spectra  of  carbohydrates;  interpretation  of 
infrared  spectra;  plane-polarized  radiation;  Raman  spectra; 
19875 

Attenuation;  bandwidth;  fiber  optic  joints;  fiber  optics;  fiber 
optics-single  mode;  index  profile;  measurements;  SP597. 

Attenuation;  defect  characterization;  flaws;  materials  character- 
ization; nondestructive  testing;  residual  stress;  ultrasonics;  ve- 
locity; SP596 

Attenuation;  fiber  optics;  interlaboratory  comparisons;  meas- 
urements; optical  communications;  quality  control;  19461. 

Attenuation  coefficient;  coherent  scattering;  Compton  scatter- 
ing; gamma  rays;  pair  production;  photoelectric  absorption; 
photons;  triplet  production;  x  rays;  JPCRD  9,  No.  4,  1023- 
1148  (1980). 

Attic  condensation;  attic  ventilation;  moisture  control  in  attics; 
19445 

Attic  ventilation;  moisture  control  in  attics;  attic  condensation; 
19445 

AUTOSEP;  impurity  separation;  ion-exchange  separation;  pluto- 
nium;  automated  ion-exchange;  automated  plutonium  separa- 
tion; SP582,  pp.  156-163  (June  1980). 

Audit;  behavior;  compliance;  discriminant  analysis;  game  theory; 
law  enforcement;  taxation;  utility;  NBSIR  79-1711. 

Audit;  calibration;  calibration  laboratory;  certification;  evalua- 
tion; inspection;  SP591,  pp.  41-44  (Aug.  1980). 

Audit  certification;  laboratory  accreditation;  laboratory  per- 
formance evaluation;  quality  control;  testing  laboratories;  ac- 
creditation; SP591. 

Audit-in-depth;  auditing;  auditing  aids;  internal  controls;  secu- 
rity; SP500-65.  pp.  23-32  (Oct.  1980). 

Auditing;  auditing  aids;  internal  controls;  security;  audit-in- 
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depth;  SP500-65.  pp.  23-32  (Oct.  1980). 

Auditing  aids;  internal  controls;  security;  audit-in-depth;  audit- 
ing; SP500-65.  pp.  23-32  (Oct.  1980). 

Audition;  built  environment;  color;  environmental  psychology; 
illumination;  perception;  questionnaires;  research  methodolo- 
gy; sensory  environment;  social  sciences;  thermal  environ- 
ment; architecture;  SP474. 

Auditory  perception;  decibal  levels;  fire  departments;  frequency 
distribution;  noise  (sound);  sleep;  smoke  detectors;  wakeful- 
ness; adults;  alarm  responses;  NBS-GCR-80-284. 

Audit  trails;  computer  fraud;  computer  security;  job  tracking; 
security  violations;  SMF  retrieval;  SP500-65,  pp.  33-46  (Oct. 
1980). 

Auger;  core-holes;  mixed-valence;  photoionization;  resonance; 
ytterbium;  19853. 

Auger  analysis;  dielectric  coatings;  optical  coatings;  surface 
analysis;  thin  film  characterization;  thin  film  impurities;  SP568, 
pp.  257-268  (July  1980). 

Auger-electron  spectroscopy;  ion-scattering  spectroscopy;  quan- 
titative analysis;  secondary-ion  mass  spectroscopy;  surface 
analysis;  x-ray  photoelectron  spectroscopy;  19293. 

Auger  function;  electrically-short  dipole;  iteration  method;  non- 
linear differential  equation;  nonlinear  load;  time-stepping  finite 
difference  equation  technique;  19449. 

Auger  measurements  on  liquids;  convection;  gallium;  heat  ca- 
pacity; lead-tin  alloys;  magnetic  field  effect;  phase  diagram; 
potassium-iron-silicon  oxides;  solidification;  surface  tension; 
thermodynamic  properties;  NBSIR  80-2082. 

Austenitic  stainless  steels;  coal  gasification;  elevated  tempera- 
tures; ferritic  stainless  steels;  gaseous  environments;  nickel 
alloy  671;  nickel  alloy  800;  oxidizing/sulfidizing  gas;  prema- 
ture failure;  stress  corrosion  cracking;  19623. 

Autoclave  stability;  biomaterial;  composites;  degradation  resist- 
ance; fiberglass/epoxy;  fiber  reinforced  composites;  graphite/ 
polysulfone;  orthopedic  materials;  PECF;  polymer  matrix;  po- 
lypropylene; polysulfone;  aromatic  polyamide  fiber;  19689. 

Autocollimator;  calibration;  flatness;  intercomparison;  random 
error;  squareness;  standard  deviation;  systematic  error;  uncer- 
tainty; angle  block;  NBSIR  80-1967. 

Autodetachment;  charge  transfer;  electron  affinity;  electron 
scattering  resonances;  LiF";  molecular  anions;  polarizability; 
19197. 

Autoionization;  coincidence;  fragmentation;  mass  spectrometry; 
photoionization;  threshold  photoelectron  spectroscopy;  time 
of  flight  mass  spectrometry;  allene;  19943. 

Autoionization;  deuterium;  Franck-Condon  Factors;  hydrogen; 
nitrogen;  photoelectron  spectra;  spectroscopy;  threshold  pho- 
toelectron spectroscopy;  19183. 

Automated  aids;  programming  aids;  software  engineering;  soft- 
ware techniques;  software  tools;  taxonomy;  NBS-GCR-80-199. 

Automated  borate  fusion;  botanical  samples;  energy-dispersive 
x-ray  spectrometry;  NBS-SRM  1571  Orchard  Leaves;  19083. 

Automated  controlled-potential  analyzer;  automated  spectropho- 
tometer; complexometric  titration  of  uranium  and  thorium; 
dissolution  of  nuclear  fuel-cycle  materials;  half  lives  plutoni- 
um  isotopes;  plutonium  and  thorium;  plutonium  reference  ma- 
terials; SP582,  pp.  129-139  (June  1980). 

Automated  fuel  fabrication  equipment;  nuclear  fuel  pellets;  safe- 
guards/accountability; SP582.  pp.  342-364  (June  1980). 

Automated  ion-exchange;  automated  plutonium  separation;  AU- 
TOSEP;  impurity  separation;  ion-exchange  separation;  pluto- 
nium; SP582,  pp.  156-163  (June  1980). 

Automated  plutonium  separation;  AUTOSEP;  impurity  separa- 
tion; ion-exchange  separation;  plutonium;  automated  ion-ex- 
change; SP582.  pp.  156-163  (June  1980). 

Automated  spectrophotometer;  complexometric  titration  of  ura- 
nium and  thorium;  dissolution  of  nuclear  fuel-cycle  materials; 
half  lives  plutonium  isotopes;  plutonium  and  thorium;  plutoni- 
um reference  materials;  assay  of  uranium;  SP582,  pp.  129-139 
(June  1980). 

Automated  system;  diverter  correction;  turbine  meters;  volume 


calibration;  accountability  tanks;  SP582,  pp.  517-533  (June 
1980). 

Automated  testing;  continuous  monitoring;  nondestructive  test- 
ing; radiography;  signal  processing;  tomography;  ultrasonics; 
19475. 

Automatic;  digital-to-analog  converter  testing;  gain;  high  resolu- 
tion; linearity;  noise;  offset;  static  test  set;  analog-to-digital 
converter  testing;  19075. 

Automatic  data  processing;  computer  retrieval;  data  base  re- 
trieval; residential  buildings;  solar  data  base;  solar  energy 
system;  solar  heating  and  cooling;  NBSIR  80-2144. 

Automatic  data  processing  (ADP);  channel  level  power  control 
interface;  computer  peripherals;  computers;  Federal  Informa- 
tion Processing  Standard;  input/output;  interfaces;  FIPS  PUB 
60-1. 

Automatic  data  processing  (ADP);  channel  level  power  control 
interface;  computer  peripherals;  computers;  Federal  Informa- 
tion Processing  Standard;  input/output;  interfaces;  operational 
specifications  for  magnetic  tape  subsystems;  FIPS  PUB  62. 

Automatic  data  processing  (ADP);  channel  level  power  control 
interface;  computer  peripherals;  computers;  Federal  Informa- 
tion Processing  Standard;  input/output;  interfaces;  FIPS  PUB 
61. 

Automatic  network  analyzer;  calibration;  microwave;  micro- 
wave measurements;  six-port;  19303. 

Automatic  network  analyzer;  microwave  measurements;  six- 
port;  19564. 

Automatic  sprinklers;  building  codes;  building  construction; 

Delphi  Method;  fire  safety;  health  care  facilities;  hospitals; 

interior  finishes;  Life  Safety  Code;  nursing  homes;  risk  analy- 
sis; safety  equivalency;  safety  evaluation;  smoke  detection; 

NBSIR  78-1555-1. 
Automatic  typewriters;  cost  effectiveness;  typewriter  evaluation; 

typewriter  productivity;  typewriters;  word  processing;  19565. 
Automation;  computer  aided  manufacturing;  NC  machining;  NC 

programming;  numerical  control;  part  programming;  APT; 

NBSIR  80-2073.2. 
Automation;  computer  aided  manufacturing;  NC  machining;  NC 

programming;  numerical  control;  part  programming;  software 

specifications;  APT;  NBSIR  80-2073.3. 
Automation;  computer  aided  manufacturing;  NC  machining;  NC 

programming;  numerical  control;  part  programming;  APT; 

NBSIR  80-2073. 

Automation;  computers;  electrical  wiring;  radiation  exposure; 
solar  absorber  coatings;  SRM's;  structural  safety;  DIM/NBS 
64,  No.  8,  1-28  (1980). 

Automation;  data  processing;  HTGR  spent  fuel  reprocessing;  in- 
line measurements;  off-line  measurements;  process  control; 
remote  pipetters;  remote  sample  preparation;  SNM  accountan- 
cy; x-ray  fluorescence;  SP582,  pp.  55-65  (June  1980). 

Automation;  image  processing;  inspection;  manufacturing;  pat- 
tern recognition;  robotics;  vision  systems;  19093. 

Automation;  information  systems;  integrated  systems;  library 
automation;  19361. 

Aut6mation;  instrumentation;  microcomputer;  minicomputer; 
analytical  chemistry;  19411. 

Automobile  standards;  design  standards;  economics  of  standards; 
health  care  standards;  innovation;  performance  standards; 
standards;  NBS-GCR-80-287 

Autoradiography;  fast  critical  assemblies;  nondestructive  assay; 
plutonium;  reactivity;  spectral  index;  uranium;  SP582,  pp.  391- 
424  (June  1980). 

Availability  analysis;  energy;  energy  conservation;  process  effi- 
ciency; Second  Law  of  Thermodynamics;  system  efficiency; 
TNI115. 

Avalanche  ionization;  film  thickness  dependence;  impurity 
damage;  laser  damage;  multiphoton  induced  damage;  pulse 
duration  dependence  of  damage;  thin  films;  wavelength  de- 
pendence of  damage;  SP568,  pp.  405-416  (July  1980). 

Avalanche  ionization;  laser-induced  damage;  multiphoton  ioniza- 
tion; SP568.  pp.  457-465  (July  1980). 
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Average  capture  cross  sections;  resonance  parameters;  SP594, 

pp.  328-332  (Sept.  1980). 
Average  resonance  capture;  gamma-ray  spectra;  neutron  cap- 
ture; neutron  strength  functions;  photon  strength  functions; 

SP594,  pp.  936-946  (Sept.  1980). 
Aviation  instrumentation;  aviation  safety;  barometry;  pressure; 

altimeter  setting  indicator;  19889. 
Aviation  safety;  barometry;  pressure;  altimeter  setting  indicator; 

aviation  instrumentation;  19889. 
Aviation  safety;  pressure  measurement;  pressure  transducers;  al- 

timetry;  altimetry  accuracy;  19888. 
Avogadro's  constant;  gamma-ray  spectroscopy;  stabilized  lasers; 

wavelength  standards;  x-ray  interferometry;  atomic  weights; 

19488. 

Awards;  computers;  didymium  glass  filters;  energy  efficiency; 

inventors;  innovation;  labels;  standards;  sulfuric  acid;  tools; 

DIM/NBS  64,  No.  7,  1-28  (1980). 
Axial  profiles;  fission  chamber;  instrumentation;  ion  chamber; 

irradiated  (spent)  fuel;  nondestructive  assay;  SP582,  pp.  426- 

446  (June  1980). 

Aztec  paper;  Egyptian  papyrus;  paper  technology;  thermal  anal- 
ysis; SP580.  pp.  201-217  (Aug.  1980). 

A- 150  plastic;  calorimeter;  density;  thermal  properties;  tissue 
equivalent  plastic;  19208. 

B 

Backend  facilities;  containment  and  surveillance;  detection  prob- 
ability; evaluation  of  safeguards  effectiveness;  waste  manage- 
ment; SP582.  pp.  740-749  (June  1980). 

Background  scattering;  collimation;  high  resolution;  image  in- 
tensifier;  image  signals;  microradiography;  monochromatic  ra- 
diography; real-time  radiography;  x-ray  image  magnifier; 
19863. 

Backing;  connection;  environment;  gage  element;  leads;  load; 
protective  coating;  resistance;  sensitivity  change;  stability; 
strain  gages;  structure;  transducers;  zero  shift;  adhesive; 
19049 

Backplane  bus;  component  level  bus;  local  area  networks;  mi- 
crocomputer bus;  microcomputer  interfacing;  microcomputer 
standards;  NBS-GCR-80-288. 

Back  pressurization  hermetic  test;  helium  mass  spectrometer 
leak  test;  hermeticity;  hybrid  microcircuits;  leak  testing;  semi- 
conductor device  packages;  19821. 

Backscatter;  electrons;  range;  reflection;  scaling  parameter; 
transport  mean  free  path;  albedo;  19391. 

Backscattered  electrons;  continuum  x-ray  loss;  electron  probe; 
Monte  Carlo  method  for  electron  trajectories;  particle  analy- 
sis; quantitative  analysis;  x-ray  continuum;  19867. 

Backscattering;  fiber  attenuation;  fiber  loss;  fiber  scattering;  opti- 
cal time  domain  reflectometry;  Rayleigh  scattering;  TN1018. 

BaFj;  CaF2;  effective  charge;  oscillator  strength;  photoelastic; 
piezo-birefringence;  piezo-optic;  SrFa;  strain;  stress;  transverse 
optic-phonon;  anisotropy;  19579. 

Bailey  criterion;  damage  accumulation;  failure;  fatigue;  mechani- 
cal properties;  PMMA;  polyethylene;  poly(methyl  methacry- 
late);  time-dependent  behavior;  additivity  of  damage;  19690. 

Balance  equations  of  motion;  D'Alembert's  principle;  metrology; 
precision  balance;  precision  electrical  measurement;  absolute 
volt;  NBSIR  80-2143. 

Balmer;  diagnostics;  hydrogen;  line-broadening;  plasma;  Stark; 
19281. 

Bandwidth;  fiber  optic  joints;  fiber  optics;  fiber  optics-single 
mode;  index  profile;  measurements;  attenuation;  SP597. 

Bandwidth;  laser  diodes;  material  dispersion;  mode  scramblers; 
optical  detectors;  optical  fibers;  transfer  function;  TNI 01 9. 

Bandwidth;  laser  diodes;  material  dispersion;  optical  fibers; 
19458. 

Bare  electrodes;  multichannel  detectors;  nondestructive  evalua- 
tion; optical;  temperature;  trace  elements;  water;  Alaskan 
pipeline;  atmospheric  chemistry;  DIM/NBS  64,  No.  9,  1-28 
(1980). 


Barometer  calibration;  barometric  pressure;  displacement 
volume;  gravimetric  method;  mass  artifacts;  weighing;  air 
density;  air  density  equation;  /  Res.  85,  No.  5,  341-346  (Sept.- 
Oct.  1980). 

Barometric  pressure;  displacement  volume;  gravimetric  method; 
mass  artifacts;  weighing;  air  density;  air  density  equation;  ba- 
rometer calibration;  J.  Res.  85,  No.  5,  341-346  (Sept. -Oct. 
1980). 

Barometry;  pressure;  altimeter  setting  indicator;  aviation  instru- 
mentation; aviation  safety;  19889. 

Barrier/incentives;  hydrogen  energy  systems;  impacts  of  hydro- 
gen fuel;  policy  options;  societal  aspects;  workshop;  19699. 

Baryon  resonances;  delta-nucleus  interaction;  nuclear  structure; 
pion  absorption;  pion  nucleus  interaction;  pion  scattering; 
19221. 

Basal  slip;  cavitation;  deformation  texture;  electron  microscopy; 
grain  boundary  sliding;  plastic  deformation;  alumina;  19582. 

Base  metal;  casting;  composite;  cyanoacrylate;  dental  alloy;  ini- 
tiator; rator;  resin;  wear;  alloy;  NBSIR  79-1943. 

Base  units;  convention  of  the  meter;  economic  benefits;  episte- 
mology;  measurement  system;  metric  system;  SI;  19639. 

BASIC;  data  processing;  Federal  Information  Processing  Stand- 
ard; interactive  programming;  programming  language;  soft- 
ware; standards;  time-sharing;  FIPS  PUB  68. 

BASIC;  language  processor  testing;  minimal  basic;  programming 
language  standards;  software  standards;  software  testing; 
SP500-70/1 

BASIC;  language  processor  testing;  minimal  basic;  programming 
language  standards;  software  standards;  software  testing; 
SP500-70/1. 

Basic  node;  higher  nodes;  polyosiethylene;  Raman;  accordion- 
type  longitudinal  oscillation;  19655. 

Basic  research;  challenge  to  the  analytical  chemist;  chemical 
measurement  process;  energy;  environment;  health;  modelling; 
scientific  uncertainty;  societal  decisions;  socioscientific  prob- 
lems; theory;  time  constants;  19666. 

Basic  weights  and  measures  law;  method  of  sale  of  commodities; 
open  dating;  packaging  and  labeling;  registration  of  service- 
men; unit  pricing;  weighmaster  law;  H130,  1979  Edition. 

Basic  weights  &  measures  law;  method  of  sale  of  commodities; 
open  dating;  packaging  &  labeling;  registration  of  servicemen; 
unit  pricing;  weighmaster  law;  HI 30,  1980  Edition. 

Battery;  microcalorimeter;  pacemaker;  power  cell;  self-dis- 
charge; J.  Res.  85,  No.  3,  193-203  (May-June  1980). 

BBGKY  equation;  bifurcation;  direct  correlation  function  equa- 
tion; freezing;  periodic  crystalline  solutions;  19838. 

Be*;  crossed  beams;  cross  sections;  electron  impact;  excitation; 
polarization;  19512. 

Beam  deformation;  computer  simulation;  damage  morphology; 
dielectric  function;  SP568,  pp.  529-530  (July  1980). 

Beam  diameter;  insertion  loss;  optical  detectors;  photon  drag 
detector;  pyroelectric  detector;  responsivity;  single  longitudi- 
nal mode  pulse;  TEA  laser;  TN1023. 

Beam-foil  method;  cascading;  core-excited  states;  yrast  states; 
atomic  transition  probabilities;  1934  7. 

Beam  instabilities;  beam  lifetime;  bunch  shape  oscillations;  elec- 
tron storage  ring;  particle  accelerator;  synchrotron  light 
source;  19437. 

Beam  lead  devices;  electronic  devices;  hermeticity;  hybrids; 
nondestructive  tests;  semiconductor;  tape  bonded  devices; 
acoustic  emission;  19108. 

Beam  lifetime;  bunch  shape  oscillations;  electron  storage  ring; 
particle  accelerator;  synchrotron  light  source;  beam  instabil- 
ities; 19437 

Beam  transport;  high  current  ion  beams;  inertially-confined 
fusion;  numerical  simulation;  space  charge;  19626. 

Bedding;  fire  departments;  fire  investigations;  hospitals;  nursing 
staff;  patients;  smoke;  smoldering;  NBS-GCR-80-239. 

Beds  (furniture);  evacuation;  fire  departments;  fire  extinguishers; 
fire  investigations;  hospitals;  patients;  NBS-GCR-80-241. 
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BeFa  glass;  exciton  resonance;  photoelectron  spectra;  reflec- 
tance; synchrotron  radiation;  vacuum  ultraviolet;  SP568,  pp. 
119-123  (July  1980). 

Behavior;  compliance;  discriminant  analysis;  game  theory;  law 
enforcement;  taxation;  utility;  audit;  NBSIR  79-1711. 

Behavior  disorder;  fire;  firesetters;  motives;  psychiatry;  psycho- 
pathic personality;  psychopathology;  arson;  19857. 

Be,  Ni,  Cu;  Bragg  cut-off;  coherent  and  incoherent  scattering; 
SP594.  pp.  101-104  (Sept.  1980). 

Benchmark;  COBOL;  PL/1;  SP500-65.  pp.  53-59  (Oct.  1980). 

Benchmark;  capacity  management;  capacity  planning;  workload 
forecasting;  workload  update;  SP500-65,  pp.  255-261  (Oct. 
1980). 

Benchmark;  evaluation  environments;  statistical  pattern  recogni- 
tion; test  environments;  test  workload  generation;  19059. 

Benchmark  analysis;  ENDF/B-V;  fuel  cycle  sensitivities;  LWR 
data  needs;  SP594,  pp.  1-5  (Sept.  1980). 

Benchmark  cross  sections;  electron  impact;  He  excitation;  n  'S 
levels  of  He;  19787 

Benchmarking;  capacity  planning;  computer  performance  evalu- 
ation; computer  performance  measurement;  computer  per- 
formance prediction;  computer  system  acquisition;  CPE  in 
auditing;  installation  management;  on-line  system  evaluation; 
queuing  models;  simulation;  SP500-65. 

Benchmarking;  distributed  systems;  hybrid  models;  queueing 
analysis;  system  sizing;  SP500-60. 

Benchmark  tests;  capacity  planning;  configuration  analysis; 
queueing  network  modeling;  asymptotic  bound  analysis; 
SP500-65.  pp.  165-171  (Oct.  1980). 

Benchmark  tests;  control  rod  worth;  Doppler  coefficient; 
JENDL-1;  reaction  rate  distribution;  reaction  rate  ratio;  reac- 
tivity worth;  sodium  void  coefficient;  structural  materials; 
SP594.  pp.  581-585  (Sept.  1980). 

Benefit-cost;  building  design;  construction  economics;  discount- 
ing; economics;  energy  conservation;  life-cycle  cost;  payback; 
rate-of-retum;  savings-to-investment  ratio;  SP544. 

Benefit  cost;  building  economics;  discounting;  economic  analy- 
sis; economic  efficiency;  energy  conservation;  incentives;  life- 
cycle  cost;  payback;  rate  of  return;  solar  economics;  windows; 
H132. 

Benefit-cost  analysis;  benefit-risk  analysis;  benefits;  bibliography; 
costs;  economics;  evaluation;  literature  search;  regulation; 
standardization;  standards;  NBSIR  80-2015. 

Benefit-cost  analysis;  building  economics;  building  envelope; 
economic  analysis;  economic  efficiency;  energy  conservation; 
insulation;  life-cycle  costs;  low-income  housing;  marginal  anal- 
ysis; thermal  efficiency;  weatherization;  NBSIR  79-1948. 

Benefit-cost  analysis;  building  economics;  buildings;  building 
systems  standard;  cost;  discounting;  economic  analysis;  infla- 
tion; life-cycle  cost;  present  worth  analysis;  recommended 
practice;  NBSIR  80-2040. 

Benefit-cost  analysis;  building  economics;  commercial  buildings; 
investment  analysis;  life-cycle  cost  analysis;  passive  solar 
energy;  retrofit;  revitalization;  solar  energy  systems;  BSS125. 

Benefit-cost  analysis;  combinatorial  optimization;  high-speed  rail; 
mathematical  models;  modal  split;  network  analysis;  NBSIR 

79-  1724. 

Benefit-risk  analysis;  benefits;  bibliography;  costs;  economics; 

evaluation;    literature    search;    regulation;  standardization; 

standards;  benefit-cost  analysis;  NBSIR  80-2015. 
Benefits;  bibliography;  costs;  economics;  evaluation;  literature 

search;   regulation;   standardization;   standards;  benefit-cost 

analysis;  benefit-risk  analysis;  NBSIR  80-2015. 
Benefits;  consumer;  information;  label;  product;  testing;  NBSIR 

80-  2016. 

Benzene;  benzonitrile  ion;  coincidence;  fragmentation;  kinetics; 
photoelectron;  photoionization;  unimolecular;  19603. 

Benzonitrile  ion;  coincidence;  fragmentation;  kinetics;  photoelec- 
tron; photoionization;  unimolecular;  benzene;  19603. 

Benzyl  ions;  hydride  ion  transfer;  ion  cyclotron  resonance  spec- 
trometer; ion-molecule  reactions;  rate  constant;  aromatic  mol- 


ecules; 19861. 

Beryllium;  creep;  dimensional  instability;  inertial  guidance;  mi- 
crocreep;  optical  mirrors;  19896. 

Beryllium  sequence;  collision  strength;  effective  Gaunt-factor; 
electron  impact  excitation;  magnesium  sequence;  zinc  se- 
quence; 19353. 

Bessel  functions;  generalized  asymptotic  expansions;  irregular 
singularities;  Liouville-Green  approximation;  multiple  asymp- 
totic expansions;  Stokes  Phenomenon;  WKBJ  approximation; 
193  79 

Between-laboratory  precision;  components  of  variance;  duplic- 
ity; ideal  conditions;  measurement  process;  omnifariousness; 
precision;  round  robin;  routine  conditions;  variance  model; 
within-laboratory  precision;  accuracy;  SP591,  pp.  31-40  (Aug. 
1980). 

Bias;  measurement;  precision;  accuracy;  19284. 
Bias  factors;  neutron  transport;  shielding;  SP594,  pp.  275-284 
(Sept.  1980). 

Biaxial;  elasticity;  elastomers;  extension;  rubber;  strain-energy 
function;  Valanis-Landel  form;  19502. 

Bibliographic ,  data  bases;  computerized  data  bases;  information 
storage  and  retrieval  systems;  libraries-automation;  machine- 
readable  bibliographic  data;  NBSIR  80-2133. 

Bibliographic  retrieval  systems;  command  language;  interaction 
language;  language  transformation;  language  uniformity;  user- 
computer  interaction;  user-oriented  system  design;  SP500-63. 

Bibliographic  utilities;  information  revolution;  information  tech- 
nology; library  automation;  library  networks;  reprography; 
special  libraries;  telecommunications;  19392. 

Bibliographies;  building  fires;  cable  fires;  compartment  fires;  de- 
cision analysis;  fabric  fiammability;  fire  suppression;  fire  tests; 
flame  research;  smoke  detectors;  toxicity;  NBSIR  80-2114. 

Bibliography;  coal  mines;  electrical  equipment;  enclosures;  ex- 
plosion; explosion  containment;  mine  safety;  NBSIR  80-2112. 

Bibliography;  costs;  economics;  evaluation;  literature  search; 
regulation;  standardization;  standards;  benefit-cost  analysis; 
benefit-risk  analysis;  benefits;  NBSIR  80-2015. 

Bibliography;  energy  levels,  atomic;  spectra,  atomic;  wave- 
lengths, atoms  and  ions;  atomic  energy  levels;  atomic  spectra; 
SP363.  Supplement  2. 

Bifurcation;  direct  correlation  function  equation;  freezing;  peri- 
odic crystalline  solutions;  BBGKY  equation;  19838. 

Binary  liquids;  critical  fluctuations;  diffusion;  light  scattering; 
Stokes'  law;  viscosity;  19827. 

Binary  mixtures;  data  correlation;  excess  volumes;  heat  of 
mixing;  liquid-vapor  equilibria;  methane  -f-  propane;  JPCRD  9, 
No.  3,  721-734  (1980). 

Binary  selection;  computer  comparison;  computer  measurement; 
computer  service;  data  analysis;  performance  evaluation;  rank- 
ing and  selection;  selection  methodology;  SP500-58. 

Binary  stars;  chromospheres,  stellar;  chromosphere,  sun;  ultra- 
violet spectra;  19928. 

Binary  stars;  late-type  stars;  RS  Canum  Venaticorum;  stellar 
chromospheres;  stellar  coronae;  ultraviolet  spectra;  19781. 

Binding  energies;  copper;  ESCA;  gold;  relative  intensities; 
round  robin;  x-ray  photoelectron  spectroscopy;  19202. 

Bioclimatic  chart;  human  comfort;  indoor  environment;  outdoor 
environment;  thermal  comfort;  19923. 

Biological  effects  of  lighting;  energy  conservation;  illumination 
levels;  lighting;  lighting  design;  lighting  education;  lighting 
research;  post-occupancy  evaluation;  power  budget;  task 
lighting;  visual  performance;  SP587. 

Biological  fluids;  electron  microprobe;  electron  microscopy;  ion 
probe;  light  microscopy;  microanalysis;  microdroplets;  parti- 
cles; particulate  matter;  SP533. 

Biological  matrix;  bovine  liver;  certified  reference  materials; 
chromium;  foods;  interlaboratory  study;  standard  reference 
materials;  yeast;  19420. 

Biology  and  medicine;  kerma  factors;  neutron  dosimetry;  ab- 
sorbed dose;  19599 

Biomaterial;    composites;    degradation    resistance;  fiberglass/ 
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epoxy;  fiber  reinforced  composites;  graphite/polysulfone;  or- 
thopedic materials;  PECF;  polymer  matrix;  polypropylene; 
polysulfone;  aromatic  polyamide  fiber;  autoclave  stability; 
19689. 

Biomaterials;  blood  pump  materials;  butyl  rubber;  elastomers; 
polyolefin  rubber;  segmented  polyurethane;  time  dependent 
failure;  urethane-silicone  copolymer;  NBSIR  80-2008. 

Biomechanics;  disability;  disability  organizations;  home  safety; 
household  activities;  household  design;  mobility  aids;  room 
use;  accidents;  anthropometry;  NBSIR  80-2014. 

Biomedical;  conference;  fission;  fusion;  nuclear  cross  sections; 
reactors;  standards;  technology;  SP594. 

Biophysics;  chloride;  fluorides;  microelectrodes;  microvolume; 
analysis;  19280. 

Biradical;  cyclohexane;  decomposition;  decyclization;  isomeriza- 
tion;  olefins;  shock  tube;  1-hexene;  allylic  resonance  energy; 
allyl  radicals;  19784. 

Birefringence;  crystal  optics;  dielectric  constant;  elasto-optic; 
electro-optic;  photoelastic;  piezo-optic;  refractive  index;  rela- 
tive dielectric  impermeability;  absorption  coefficient;  19257. 

Birefringence;  jet  flow;  light  scattering;  longitudinal  gradient; 
orientational  distribution;  rigid  spheroid;  transient;  19409. 

Birefringence  of  spheroid  suspension;  fibrous  structure;  intrinsic 
viscosity  of  macromolecules;  intrinsic  viscosity  of  spheroids; 
longitudinal  gradient  flow;  permeability  of  polymers;  plastic 
deformation  of  crystalline  polymers;  plastic  deformation  of 
fibrous  structure;  19663. 

Bistability;  lasers;  multiphoton  ionization;  19122. 

Bit-oriented;  code  independence;  data;  data  link  control  proce- 
dures; data  transparency;  interoperability;  teleprocessing; 
transmission;  advanced  data  communication  control  proce- 
dures; ANSI  X3.66;  FIPS  PUB  71. 

BKZ  theory;  mechanical  conditioning;  nonlinear  viscoelasticity; 
normal  stresses;  poly(methyl  methacrylate);  shear  stresses; 
79707. 

BKZ  theory;  non-linear  viscoleasticity;  normal  stresses;  PIB; 

PMMA;  poly(isobutylene);  poly(methyl  methacrylate);  time 

dependent  behavior;  19672. 
BLAST;  effective  U-value;  heat  capacity;  log  home;  mass 

factor;  thermal  mass;  AR  effect;  SP586,  pp.  161-179  (June 

1980). 

Blackbody;  ellipsoidal  reflectometer;  emittance;  hemispherical 
mirror  reflectometer;  integrating  spheres;  paraboloidal  mirror 
reflectometer;  radiometric  measurements;  reflectance;  trans- 
mittance;  absorptance;  19299. 

Black  holes;  general  relativity;  hydrodynamics;  magnetic  field 
reconnection;  accretion;  19717. 

Blanket;  GCFR;  integral  experiment;  neutron  transmission;  thor- 
ium; total  cross  section;  SP594,  pp.  \Tl-\l^  (Sept.  1980). 

Blanket  energy  multiplication;  cross  section  sensitivity;  cross 
section  uncertainty;  fusion-fission  hybrid  blanket;  tritium 
breeding;  uranium  production;  SP594,  pp.  834-838  (Sept. 
1980). 

Blankets;  breeding;  capture  rates;  fast  breeder  blanket  facility; 

fast  reactors;  foil  activation;  SP594,  pp.  572-575  (Sept.  1980). 
Blankets;  CaF2:Dy;  fast  breeder  reactors;  FBBF;  gamma-ray 

heating;  thermoluminescent  dosimeters;  TLD;  SP594,  pp.  576- 

580  (Sept.  1980). 
Blend;  input  concentration;  isotope  dilution;  neodymium;  pluto- 

nium;  safeguards;  spike;  total  mass;  uranium;  alloys;  SP582, 

pp.  93-102  (June  1980). 
Blood  density;  serum  density;  specific  gravity  of  blood  and 

serum;  19558 

Blood  lead  levels;  concave;  geometric  mean;  Jensen's  inequality; 

J.  Res.  85,  No.  5,  363-366  (Sept.-Oct.  1980). 
Blood  pump  materials;  butyl  rubber;  elastomers;  polyolefin 

rubber;   segmented   polyurethane;   time  dependent  failure; 

urethane-silicone  copolymer;  biomaterials;  NBSIR  80-2008. 
Blue  cellophane;  cellulose  triacetate;  clear  Perspex;  dose  rate 

dependence;   dosimetry;   dyed  plastic   dosimeters;  electron 

beams;  gamma  rays;  plastic  dosimeters;  polyvinylchloride;  ra- 


diation processing;  radiochromic  dye  films;  19338. 

Blue  cellophane;  cellulose  triacetate;  dosimetry;  dye  dosimetry; 
dyed  plastics;  film  dosimeters;  gamma-ray  dosimetry;  humid- 
ity effects;  megarod  dosimetry;  nylon  polycarbonate;  polyeth- 
ylene terephthalate;  polymethyl  methacrylate;  polyvinyl  chlo- 
ride; polyvinyl  fluoride;  19326. 

Blue  stragglers;  stars;  stellar  evolution;  supernovae;  19450. 

Blunt  flaws;  fracture  mechanics;  hydrogen-assisted  cracking; 
low-cycle  fatique;  porosity;  preparing  flawed  weldments;  slag; 
three-dimensional  flaws;  arc  strikes;  19762. 

Body-centered-cubic  metals;  Cauchy  discrepancy;  elastic  con- 
stants; many-atom  effects;  superconductivity;  transition 
metals;  transition  temperature;  19627. 

Body  composition;  clinical  application;  elemental  analysis;  in 
vivo  measurement;  neutron  activation;  SP594,  pp.  456-457 
(Sept.  1980). 

Boilers;  central  heating  equipment;  economic  analysis;  furnaces; 
incremental  savings;  life-cycle  costs;  minimum  efficiency 
levels;  minimum  efficiency  standards;  NBSIR  80-2079. 

Boltzmann  equation;  collision  integral;  dilute  gas;  kinetic  pertur- 
bation theory;  kinetic  theory;  nonequilibrium  perturbation 
theory;  perturbation  theory;  soft  spheres;  transport  coeffi- 
cients; 19866. 

Bomb  calorimetry;  gross  calorific  values;  refuse-derived-fuels; 

sample  characterization;  sample  processing  effects;  25  gram 

capacity  bomb  calorimeter;  NBSIR  80-1968. 
Bond-delocalized;  croconic;  dianion;  malononitrile;  nonbenzen- 

oid;  oxocarbon;  salt;  synthesis;  acid;  aromatic;  X  Res.  85,  No. 

2,  73-86  (Mar.- Apr.  1980). 
Bond-delocalized;  croconic;  dianion;  malononitrile;  nonbenzen- 

oid;  pseudooxocarbons;  salt;  synthesis;  acid;  aromatic;  19560. 
Bond  delocalized  dianion;  oxocarbon;  single-crystal;  structure 

refinement;  x-ray  diffraction;  J.  Res.  85,  No.  2,  87-97  (Mar.- 

Apr.  1980). 

Bonded  storage;  Bruce  reactors;  gamma-ray  spectroscopy;  nu- 
clear safeguards;  spent  fuel;  verification;  SP582,  pp.  457-471 
(June  1980). 

Bond  energies;  neutrons;  nondestructive  evaluations;  nuclear 
fuel;  oyster  tissue;  SRMs;  weights  and  measures;  acoustic 
emission;  additive  migration;  DIM/NBS  64,  No.  4,  1-28 
(1980). 

Bonding;  calcium  phosphates;  crystal  structure;  dental;  hydrox- 
yapatites;  tooth  mineral;  adhesion;  19262. 

Bond  polarizabilities;  calculated  frequencies;  Fermi  resonance; 
longitudinal  acoustic  modes;  «-alkanes;  Raman  intensities; 
structural  defects;  transverse  acoustic  modes;  19692. 

Boolean;  database;  hierarchical;  information;  query;  query  lan- 
guage; semantics;  TDMS;  tree;  tree  structures;  ambiguity; 
19433. 

Bootleg  R&D;  government  laboratories;  industrial  management; 
R&D;  R&D  in  World  War  II;  19506 

Borax;  boric  acid;  cellulose;  critical  radiant  flux;  fire;  fire  retar- 
dants;  fire  tests;  loose  fill  insulation;  smoldering  ignition;  ther- 
mal analysis;  thermal  insulation;  activation  energy;  NBSIR  80- 
2085. 

Borehole  sonde;  capture  y-ray  analysis;  source-to-detector  dis- 
tance; accelerator;  SP594,  pp.  604-614  (Sept.  1980). 

Boric  acid;  cellulose;  critical  radiant  flux;  fire;  fire  retardants; 
fire  tests;  loose  fill  insulation;  smoldering  ignition;  thermal 
analysis;  thermal  insulation;  activation  energy;  borax;  NBSIR 
80-2085. 

Boron-aluminum;  composite;  elastic  constants;  sound  velocity; 
19212 

Boron-doped  silicon;  gallium-doped  silicon;  p-type  silicon;  resis- 
tivity; silicon;  spreading  resistance;  thyristor;  aluminum-doped 
silicon;  19422. 

Bose  gas;  fugacity  expansion;  Pade  approximants;  phase  transi- 
tions; virial  coefficients;  virial  series;  19907. 

Botanical  samples;  energy-dispersive  x-ray  spectrometry;  NBS- 
SRM  1571  Orchard  Leaves;  automated  borate  fusion;  19083. 

Boundary  layers;  dynamic  response;  influence  of  wind-direction; 
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tall  buildings;  wind  loads;  wind  tunnels;  aerodynamics;  19872. 

Bovine  liver;  certified  reference  materials;  chromium;  foods;  in- 
terlaboratory  study;  standard  reference  materials;  yeast;  bio- 
logical matrix;  19420. 

Box-Jenkins;  forecasting;  multiple  regression;  sensitivity  analysis; 
simultaneous  equations;  SP500-65,  pp.  215-229  (Oct.  1980). 

Braced  excavation;  construction;  retaining  structures;  shoring; 
slope  stability;  soil  classification;  soil  pressure;  standards; 
trenching;  BSS127. 

Braced  excavations;  construction;  excavation;  geotechnical  engi- 
neering; retaining  structures;  shoring;  slope  stability;  soil  clas- 
sification; soil  pressure;  soil  testing;  trenching;  BSS121. 

Bragg  cut-off;  coherent  and  incoherent  scattering;  Be,  Ni,  Cu; 
SP594.  pp.  101-104  (Sept.  1980). 

Bragg  diffraction;  double  crystal  diffraction;  nickel  single  crys- 
tal; process  of  crystal  growth;  subgrain  misorientation;  surface 
reflection;  x-ray  topography;  19727. 

Branched  polymers;  expansion  factor;  mean-square  radius  of  gy- 
ration; Monte-Carlo;  reduced  moments;  star-branched  poly- 
mers; 19656. 

Branching  ratios;  Franck-Condon  factors;  ion;  nitrogen;  N2; 

photoelectron    spectra;    photoionization;    shape  resonance; 

synchrotron  radiation;  vibrational  intensity  distribution;  19607. 
Brannerite;  cerium  niobate;  cerium  tantalate;  cerium  titanate; 

crystal    chemistry;    crystallography;    fergusonite;  scheelite; 

19676 

Brass;  copper;  hardness  testing;  Knoop;  microhardness;  nondes- 
tructive testing;  19849. 

Bravais  lattice;  classification;  crystal  data;  reduced  forms;  space 
group  frequency;  symmetry;  19832. 

Breakdown;  electrical  breakdown;  impulse  testing;  interfacial 
breakdown;  oil-paper  interfaces;  transformer  oil;  NBSIR  80- 
2071. 

Breakdown  curve;  cyclopropene;  photoionization;  19942. 

Break-even  analysis;  building  economics;  commercial  buildings; 
economic  feasibility;  economic  optimization;  solar  energy  sys- 
tems; active  solar  energy;  19350. 

Breathing  apparatus;  evacuation;  fire  departments;  fire  fatalities; 
flashover;  hotels;  room  fires;  senior  citizens;  smoke;  NBS- 
GCR-80-253. 

Breeding;  capture  rates;  fast  breeder  blanket  facility;  fast  reac- 
tors; foil  activation;  blankets;  SP594,  pp.  572-575  (Sept.  1980). 

Breeding  blankets;  DT  fusion  tritium  breeding  ratio;  ENDF/B; 
integral  and  differential  experiments;  LiOH;  liquid  scintillator; 
quenching;  activation;  SP594,  pp.  246-253  (Sept.  1980). 

Breeding  ratio;  calculational  bias  uncertainties;  fast  reactors; 
group  cross  sections;  integral  experiments;  least-squares  ad- 
justment; LMFBR;  sensitivity  analysis;  uncertainty  analysis; 
SP594.  pp.  177-181  (Sept.  1980).' 

Breit-Wigner  resonances;  R-matrix;  time-of-flight;  SP594,  pp. 
159-162  (Sept.  1980). 

Bremsstrahlung;  dose;  electrons;  proton;  shielding;  spacecraft; 
19226 

Bremsstrahlung;  electron  beams;  linear  accelerator;  neutron 

physics;  neutron  radiography;  neutrons;  19373. 
Bremsstrahlung;  electron  beams;   linear  accelerator;  neutron 

physics;  neutron  radiography;  neutrons;  SP594,  pp.  531-533 

(Sept.  1980). 

Bridge  deck  corrosion;  corrosion  in  concrete;  corrosion  of  steel; 
polarization  technique;  rebar  corrosion;  NBSIR  80-2012. 

Bridges;  buildings;  dikes;  earthquakes;  foreign  engineering;  geol- 
ogy; highways;  housing;  landslides;  liquefaction;  power  plants; 
railroads;  rock  slides;  seismicity;  structural  engineering; 
SP592 

Bridges;  calibration;  current  comparator;  dissipation  factor;  elec- 
trical measurements;  energy  loss;  shunt  reactors;  19767. 

Brittle  failure;  failure  criteria;  flaws;  fracture;  K/c;  laser  win- 
dows; Weibull;  yield  stress;  SP568  pp.  151-159  (July  1980). 

Brittle  fracture;  dislocations;  electron  microscopy;  erosion;  ger- 
manium; hardness  measurements;  plastic  deformation;  silicon; 
silicon  carbide;  aluminumoxide;  19731. 


Broadcast  of  standard  frequencies;  frequency  calibrations; 
GOES  satellite;  high  frequency;  low  frequency;  satellite  time 
code;  standard  frequencies;  television  color  subcarrier;  time 
calibrations;  time  signals;  SP432,  1979  Edition. 

Broida;  combustion;  flames;  free  radicals;  medical  physics;  spec- 
troscopy; 19680. 

Bromine;  resonance  parameters;  SP594,  pp.  173-176  (Sept.  1980). 
Browian  motion;  diffusion;  Fick's  Law;  Fokker-Planck  equation; 

process  modeling;  semiconductors;  silicon;  vacancies;  19726. 
Bruce  reactors;  gamma-ray  spectroscopy;  nuclear  safeguards; 

spent  fuel;  verification;  bonded  storage;  SP582.  pp.  457-471 

(June  1980). 

Buckets;  hashing;  open  addressing;  worst  case  retrievals;  19060. 

Budget;  calibration  service;  chain  reactions;  gamma  rays;  gas 
flow  meters;  microwaves;  radio  antennas;  trace  characteriza- 
tion; DIM/NBS  64,  No.  3,  1-24  (1980). 

Budgets;  economic  analysis;  enforcement;  housing  codes;  per- 
sonnel; SP586.  pp.  135-148  (June  1980). 

Buffer  gas;  cavity  pulling;  frequency  dependence;  line  inhomo- 
geneity;  Rb*' frequency  standard;  wall  coating;  19517. 

Buffeting;  buildings;  buildings  (codes);  deflection;  dynamic  re- 
sponse and  gust  loads;  structural  engineering;  tall  buildings; 
wind  forces;  wind  pressures;  acceleration;  19121. 

Building;  building  codes;  building  design;  disaster  mitigation; 
earthquakes;  engineering;  standards;  NBSIR  80-2111-9. 

Building;  building  codes;  building  design;  earthquakes;  engineer- 
ing; standards;  structural  engineering;  NBSIR  80-2111-2. 

Building;  ice;  load;  roof;  roof  load;  snow;  solar  collector;  struc- 
tural engineering;  NBS-GCR-79-180. 

Building  acoustics;  environmental  pollution;  noise  control;  noise 
isolation;  sound;  acoustics;  TN1113-2. 

Building  automation;  building  controls;  building  energy  manage- 
ment systems;  chiller  controls;  distributed  control  systems; 
energy  conservation;  energy  conservation  devices;  microcom- 
puters and  minicomputers;  microprocessor  applications;  pro- 
grammable controllers;  NBSIR  80-2065 

Building  code;  code  official;  demonstration  program;  institution- 
al constraints;  solar  builder/developer;  solar  energy;  19729. 

Building  code;  code  official;  demonstration  program;  institution- 
al constraints;  solar  builder/developer;  solar  energy;  SP586, 
pp.  181-185  (June  1980). 

Building  code;  code  official;  demonstration  program;  institution- 
al constraints;  solar  builder/developer;  solar  energy;  NBSIR 
79-1957. 

Building  code  enforcement;  buildings;  design;  energy  conserva- 
tion; housing  codes;  regulatory  approaches;  SP586. 

Building  codes;  building  construction;  Delphi  Method;  fire 
safety;  health  care  facilities;  hospitals;  interior  finishes;  Life 
Safety  Code;  nursing  homes;  risk  analysis;  safety  equivalency; 
safety  evaluation;  smoke  detection;  automatic  sprinklers; 
NBSIR  78-1555-1. 

Building  codes;  building  design;  building  fires;  building  manage- 
ment; egress;  emergencies;  escape;  evacuation;  fire  alarm  sys- 
tems; fire  departments;  fire  safety;  handicapped;  life  safety; 
refuge;  SP585. 

Building  codes;  building  design;  building  fires;  building  manage- 
ment; egress;  emergencies;  escape;  evacuation;  fire  alarm  sys- 
tems; fire  departments;  fire  safety;  handicapped;  life  safety; 
refuge;  NBSIR  80-1965 

Building  codes;  building  design;  disaster  mitigation;  earthquakes; 
engineering;  standards;  building;  NBSIR  80-2111-9. 

Building  codes;  building  design;  earthquakes;  engineering;  stand- 
ards; structural  engineering;  building;  NBSIR  80-2111-2. 

Building  codes;  building  economics;  cost  estimation;  economic 
analysis;  engineering  economics;  housing;  mathematical  pro- 
gramming; optimization;  rehabilitation;  renovation;  applied 
economics;  BSS129. 

Building  codes;  building  fires;  computer-aided  design;  computer 
simulation;  fire  research;  human  performance;  modeling;  regu- 
latory process;  simulation;  SP586.  pp.  205-224  (June  1980). 

Building  codes;  building  inspectors;  code  enforcement;  course 
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development;  educational  requirements;  inspection;  licensing; 
testing;  training  code  officials;  SP586.  pp.  71-83  (June  1980). 

Building  codes;  building  laws  and  regulations;  code  develop- 
ment; court  decisions;  legal  basis;  liability;  regulation;  regula- 
tory impacts;  technology;  NBS-GCR-80-286. 

Building  codes;  building  regulations;  building  technology;  eco- 
nomics; rehabilitation;  19160. 

Building  codes;  building  standards;  dimensional  coordination; 
metrication;  regulatory  coordination;  standardization  and  in- 
ternational harmonization;  19518. 

Building  (codes);  climatology;  hurricanes;  statistical  analysis; 
structural  engineering;  tropical  cyclones;  wind  (meteorology); 
BSS124. 

Building  codes;  conversion  strategies;  harmonization;  metrica- 
tion; metric  transition;  SP586,  pp.  111-151  (June  1980). 

Building  codes;  economic  analysis;  fire  safety;  health  care  facili- 
ties; hospitals;  life  safety;  mathematical  programming;  nursing 
homes;  optimization;  renovation;  applied  economics;  NBSIR 
79-1929. 

Building  collapse;  ice;  snow;  wind;  SP586,  pp.  259-270  (June 
1980). 

Building  components;  building  materials;  durability;  life  testing; 
prediction;  recommended  practice;  reliability  service  life;  ac- 
celerated aging  tests;  TNI  120. 

Building  construction;  Delphi  Method;  fire  safety;  health  care 
facilities;  hospitals;  interior  finishes;  Life  Safety  Code;  nursing 
homes;  risk  analysis;  safety  equivalency;  safety  evaluation; 
smoke  detection;  automatic  sprinklers;  building  codes;  NBSIR 
78-1555-1. 

Building  controls;  building  energy  management  systems;  chiller 
controls;  distributed  control  systems;  energy  conservation; 
energy  conservation  devices;  microcomputers  and  minicom- 
puters; microprocessor  applications;  programmable  control- 
lers; building  automation;  NBSIR  80-2065. 

Building  departments;  building  inspection;  code  administration; 
Indiana  building  code  enforcement;  local  government;  politi- 
cal appointments;  survey  of  local  building  .departments; 
SP586  pp.  33-42  (June  1980). 

Building  design;  building  energy  performance  standards;  build- 
ing standards;  component  performance  standards;  energy  con- 
servation; housing;  NBSIR  80-2161. 

Building  design;  building  fires;  building  management;  egress; 
emergencies;  escape;  evacuation;  fire  alarm  systems;  fire  de- 
partments; fire  safety;  handicapped;  life  safety;  refuge;  build- 
ing codes;  SP585. 

Building  design;  building  fires;  building  management;  egress; 
emergencies;  escape;  evacuation;  fire  alarm  systems;  fire  de- 
partments; fire  safety;  handicapped;  life  safety;  refuge;  build- 
ing codes;  NBSIR  80-1965. 

Building  design;  computer  analysis;  energy  conservation; 
HVAC  loads;  thermal  insulation;  thermal  performance; 
NBSIR  80-2076 

Building  design;  construction  economics;  discounting;  econom- 
ics; energy  conservation;  life-cycle  cost;  payback;  rate-of- 
return;  savings-to-investment  ratio;  benefit-cost;  SP544. 

Building  design;  disaster  mitigation;  earthquakes;  engineering; 
standards;  building;  building  codes;  NBSIR  80-2111-9. 

Building  design;  earthquakes;  engineering;  standards;  structural 
engineering;  building;  building  codes;  NBSIR  80-2111-2. 

Building  economics;  building  envelope;  economic  analysis;  eco- 
nomic efficiency;  energy  conservation;  insulation;  life-cycle 
costs;  low-income  housing;  marginal  analysis;  thermal  efficien- 
cy; weatherization;  benefit-cost  analysis;  NBSIR  79-1948. 

Building  economics;  building  materials;  economic  analysis;  hous- 
ing; lead-based  paint;  lead  poisoning;  applied  economics; 
NBSIR  80-1977. 

Building  economics;  buildings;  building  systems  standard;  cost; 
discounting;  economic  analysis;  inflation;  life-cycle  cost;  pres- 
ent worth  analysis;  recommended  practice;  benefit-cost  analy- 
sis; NBSIR  80-2040 

Building  economics;  commercial  buildings;  economic  feasibility; 


economic  optimization;  solar  energy  systems;  active  solar 
energy;  break-even  analysis;  19350. 

Building  economics;  commercial  buildings;  investment  analysis; 
life-cycle  cost  analysis;  passive  solar  energy;  retrofit;  revital- 
ization;  solar  energy  systems;  benefit-cost  analysis;  BSS125. 

Building  economics;  construction;  cost  estimation;  econometric 
models;  economic  analysis;  engineering  economics;  mathemat- 
ical models;  program  planning;  NBS-GCR-80-197. 

Building  economics;  cost  components;  data  analysis;  data  collec- 
tion; demonstration;  economic  analysis;  energy  conservation; 
insulation;  low-income  housing;  statistics;  unit  costs;  weatheri- 
zation; NBSIR  80-2167 

Building  economics;  cost  estimation;  economic  analysis;  engi- 
neering economics;  housing;  mathematical  programming;  opti- 
mization; rehabilitation;  renovation;  applied  economics;  build- 
ing codes;  BSS129. 

Building  economics;  discounting;  economic  analysis;  economic 
efficiency;  energy  conservation;  incentives;  life-cycle  cost; 
payback;  rate  of  return;  solar  economics;  windows;  benefit 
cost;  H132. 

Building  economics;  economic  analysis;  energy  conservation; 

windows;  19073. 
Building  energy;  computerized  climate  data;  BSS126. 
Building  energy  calculations;  hourly  climate  date;  test  reference 

(TRY);  19224. 

Building  energy  management  systems;  chiller  controls;  distribut- 
ed control  systems;  energy  conservation;  energy  conservation 
devices;  microcomputers  and  minicomputers;  microprocessor 
applications;  programmable  controllers;  building  automation; 
building  controls;  NBSIR  80-2065. 

Building  energy  performance  standards;  building  standards; 
component  performance  standards;  energy  conservation; 
housing;  building  design;  NBSIR  80-2161. 

Building  envelope;  cost  effectiveness;  economics;  energy  conser- 
vation; internal  rate  of  return;  life-cycle  costing;  marginal 
analysis;  optimal  design;  residential  buildings;  space  cooling; 
space  heating;  19235. 

Building  envelope;  economic  analysis;  economic  efficiency; 
energy  conservation;  insulation;  life-cycle  costs;  low-income 
housing;  marginal  analysis;  thermal  efficiency;  weatherization; 
benefit-cost  analysis;  building  economics;  NBSIR  79-1948. 

Building  fires;  building  management;  egress;  emergencies; 
escape;  evacuation;  fire  alarm  systems;  fire  departments;  fire 
safety;  handicapped;  life  safety;  refuge;  building  codes;  build- 
ing design;  SP585. 

Building  fires;  building  management;  egress;  emergencies; 
escape;  evacuation;  fire  alarm  systems;  fire  departments;  fire 
safety;  handicapped;  life  safety;  refuge;  building  codes;  build- 
ing design;  NBSIR  80-1965. 

Building  fires;  cable  fires;  compartment  fires;  decision  analysis; 
fabric  flammability;  fire  suppression;  fire  tests;  flame  research; 
smoke  detectors;  toxicity;  bibliographies;  NBSIR  80-2114. 

Building  fires;  compartment  fires;  doors;  egress;  fire  tests;  high- 
rise  buildings;  leakage;  life  safety;  smoke;  smoke  movement; 
stack  effects;  test  methods;  NBSIR  80-2004. 

Building  fires;  computer-aided  design;  computer  simulation;  fire 
research;  human  performance;  modeling;  regulatory  process; 
simulation;  building  codes;  SP586.  pp.  205-224  (June  1980). 

Building  fires;  computer-aided  design;  environmental  psycholo- 
gy; fire  research;  fire  safety;  human  behavior  in  fires;  model- 
ing technique;  programming;  simulation  of  human  behavior; 
architectural  research;  NBSIR  80-1982. 

Building  fires;  doors;  egress;  evacuation;  fire  departments;  fire 
fighters;  fire  investigations;  mattresses;  smoke;  apartments; 
NBS-GCR-79-187 

Building  fires;  electrical  fires;  explosions;  fire  investigations;  fire 
investigators;  hydrocarbons;  photography;  accelerants;  arson; 
H134. 

Building  fires;  fire  resistance;  fire  tests;  flow  measurement;  gas 
temperatures;  heat  release  rate;  interior  finishes;  residential 
buildings;  room  fires;  NBSIR  80-2120 


All 


Building  fires;  fire  tests;  flow  measurement;  furniture;  interior 
finishes;  residential  buildings;  room  fires;  static  pressure; 
NBSIR  80-1984. 

Building  heat  transfer;  energy  conservation;  passive  solar  heat- 
ing, cooling,  and  performance  monitoring;  19819. 

Building  illumination  systems;  energy  budget;  energy  conserva- 
tion; energy  performance  criteria;  illumination;  lighting; 
power  budget;  NBSIR  80-2052. 

Building  inspection;  code  administration;  Indiana  building  code 
enforcement;  local  government;  political  appointments;  survey 
of  local  building  departments;  building  departments;  SP586, 
pp.  33-42  (June  1980). 

Building  inspectors;  code  enforcement;  course  development; 
educational  requirements;  inspection;  licensing;  testing;  train- 
ing code  officials;  building  codes;  SP586,  pp.  71-83  (June 
1980). 

Building  laws  and  regulations;  code  development;  court  deci- 
sions; legal  basis;  liability;  regulation;  regulatory  impacts; 
technology;  building  codes;  NBS-GCR-80-286. 

Building  management;  egress;  emergencies;  escape;  evacuation; 
fire  alarm  systems;  fire  departments;  fire  safety;  handicapped; 
life  safety;  refuge;  building  codes;  building  design;  building 
fires;  SP585. 

Building  management;  egress;  emergencies;  escape;  evacuation; 

fire  alarm  systems;  fire  departments;  fire  safety;  handicapped; 

life  safety;  refuge;  building  codes;  building  design;  building 

fires;  NBSIR  80-1965. 
Building  materials;  durability;  life  testing;  prediction;  recom- 
mended practice;  reliability  service  life;  accelerated  aging 

tests;  building  components;  TNI  120. 
Building  materials;  economic  analysis;  housing;  lead-based  paint; 

lead    poisoning;    applied    economics;    building  economics; 

NBSIR  80-1977. 

Building  models;  building  performance  data;  computer  simula- 
tions, building;  energy  conservation  in  commercial  buildings; 
heat  pumps;  validation  of  computer  models,  buildings;  NBSIR 
80-2093. 

Building  module;  controlling  dimensions;  coordinating  sizes;  di- 
mensional coordination;  metric  building  design;  metric  build- 
ing products;  modular  coordination;  19516. 

Building  module;  dimensional  coordination;  metric  design  and 
construction;  modular  coordination;  standards;  SP595. 

Building  performance  data;  computer  simulations,  building; 
energy  conservation  in  commercial  buildings;  heat  pumps; 
validation  of  computer  models,  buildings;  building  models; 
NBSIR  80-2093. 

Building  products;  certification;  laboratory  accreditation;  SP591, 
pp.  146-155  (Aug.  1980). 

Building  regulations;  building  standards  development;  consensus 
standards;  development  of  standards;  structural  design  stand- 
ards; 79097. 

Building  regulations;  building  technology;  economics;  rehabilita- 
tion; building  codes;  19160. 

Building  regulations;  housing  policies;  housing  standards;  mini- 
mum property  standards;  SP586,  pp.  87-102  (June  1980). 

Building  research;  building  technology;  codes;  criteria;  project 
summaries;  standards;  technical  bases;  SP446-4. 

Building  research;  building  technology;  codes;  criteria;  project 
summaries;  standards;  technical  bases;  SP446-3. 

Buildings;  buildings  (codes);  deflection;  dynamic  response  and 
gust  loads;  structural  engineering;  tall  buildings;  wind  forces; 
wind  pressures;  acceleration;  buffeting;  19121. 

Buildings;  building  systems  standard;  cost;  discounting;  econom- 
ic analysis;  inflation;  life-cycle  cost;  present  worth  analysis; 
recommended  practice;  benefit-cost  analysis;  building  econom- 
ics; NBSIR  80-2040 

Buildings;  climatology;  hurricanes;  structural  engineering;  torna- 
does; winds;  19360. 

Buildings;  cooling;  durability/reliability;  performance  criteria; 
safety;  solar  collectors;  solar  energy;  standards;  thermal  per- 


formance; SP586.  pp.  151-160  (June  1980). 

Buildings;  cost-effective;  energy  conservation;  investment  prob- 
lems; Hfe-cycle  costing;  19102. 

Buildings;  design;  energy  conservation;  housing  codes;  regula- 
tory approaches;  building  code  enforcement;  SP586. 

Buildings;  dikes;  earthquakes;  foreign  engineering;  geology; 
highways;  housing;  landslides;  liquefaction;  power  plants;  rail- 
roads; rock  slides;  seismicity;  structural  engineering;  bridges; 
SP592. 

Buildings;  environment;  health;  measurements;  radiation;  radon; 

radon  daughters;  ventilation;  SP581. 
Buildings  (codes);  climatology;  hurricanes;  statistical  analysis; 

structural  engineering;  tropical  cyclones;  wind  (meteorology); 

19835. 

Buildings  (codes);  concrete  (prestressed);  concrete  (reinforced); 
design  (buildings);  limit  states;  loads  (forces);  masonry;  prob- 
ability theory;  reliability;  safety;  specifications;  standards;  sta- 
tistical analysis;  steel;  structural  engineering;  timber;  alumi- 
num; SP577 

Buildings  (codes);  deflection;  dynamic  response  and  gust  loads; 
structural  engineering;  tall  buildings;  wind  forces;  wind  pres- 
sures; acceleration;  buffeting;  buildings;  19121. 

Buildings  (codes);  dynamics;  structural  engineering;  towers;  tur- 
bulence; wind  (meteorology);  aerodynamics;  19143. 

Building  standards;  classification;  decision  tables;  information 
networks;  modeling;  standards;  standards-writers;  systems 
analysis;  NBSIR  80-1979. 

Building  standards;  component  performance  standards;  energy 
conservation;  housing;  building  design;  building  energy  per- 
formance standards;  NBSIR  80-2161. 

Building  standards;  dimensional  coordination;  metrication;  regu- 
latory coordination;  standardization  and  international  harmo- 
nization; building  codes;  19518. 

Building  standards  development;  consensus  standards;  develop- 
rnent  of  standards;  structural  design  standards;  building  regu- 
lations; 79097. 

Building  systems  standard;  cost;  discounting;  economic  analysis; 
inflation;  life-cycle  cost;  present  worth  analysis;  recommended 
practice;  benefit-cost  analysis;  building  economics;  buildings; 
NBSIR  80-2040 

Building  technology;  codes;  criteria;  project  summaries;  stand- 
ards; technical  bases;  building  research;  SP446-3. 

Building  technology;  codes;  criteria;  project  summaries;  stand- 
ards; technical  bases;  building  research;  SP446-4. 

Building  technology;  economics;  rehabilitation;  building  codes; 
building  regulations;  19160. 

Building  ventilation;  carbon  dioxide  and  ventilation;  energy-effi- 
cient building;  ASHRAE  Standard  62-73;  7927& 

Buildup  factors;  gamma  rays;  iron;  photons;  point  sources; 
water;  air;  19294. 

Built  environment;  color;  environmental  psychology;  illumina- 
tion; perception;  questionnaires;  research  methodology;  senso- 
ry environment;  social  sciences;  thermal  environment;  archi- 
tecture; audition;  SP474. 

Built-up  roofing;  insulation;  moisture;  roofing;  thermal  conduc- 
tance; thermal  conductivity;  thermal  resistance;  BSS123. 

Built-up  roofs;  measurement  technology;  moisture  accumulation; 
nondestructive  tests;  thermal  resistance;  NBSIR  80-2100. 

Bulk  measurements;  material  control  and  accounting;  nondes- 
tructive assay;  nuclear  materia!  measurements;  precision;  re- 
search and  development;  safeguards;  accuracy;  19705. 

Bulk  modulus;  compressibility;  finite  elasticity;  modulus;  rubber; 
shear;  19886 

Bulk  modulus;  elastic  constants;  physical-property  variability; 
Poisson's  ratio;  shear  modulus;  sound  velocity;  stainless  steel; 
Young's  modulus;  19246. 

Bulk  optical  absorption  coefficient;  optoacoustic  spectroscopy; 
photoacoustic  spectroscopy;  surface  optical  absorption  coeffi- 
cient; ZnSe;  SP568.  pp.  293-300  (July  1980). 

Bulk  optical  absorption  coefficient;  optoacoustic  spectroscopy; 
photoacoustic  spectroscopy;  surface  optical  absorption  coeffi- 
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cient;  ThF4;  ZnSe;  SP568,  pp.  301-311  (July  1980). 
Bunch  shape  oscillations;  electron  storage  ring;  particle  accel- 
erator; synchrotron  light  source;  beam  instabilities;  beam  life- 
time; 19437. 

Buoyancy  correction;  double  substitution  weighing;  uncertainty 
in  weighing;  air  density  equation;  /  Res.  85,  No.  1,  27-38 
(Jan.-Feb.  1980). 

Buoyant  force;  dielectric  insulation;  dielectric  oil;  impregnation; 
porosity;  porous  polymers;  19376. 

Buoyant  force;  dielectric  insulation;  oil  permeation;  porous  poly- 
mers; specific  volume;  void  filling;  void  volume;  19882. 

Burglar  alarm;  detector;  intrusion  alarm;  standard;  test  method; 
window  foil;  alarm;  19697. 

Burglary  resistance;  forced  entry;  patio  door;  performance  crite- 
ria; performance  standard;  sliding  glass  door;  test  methods; 
19702. 

Burglary  resistance;  frames;  hardware;  hinges;  locks;  perform- 
ance standard;  test  methods;  window;  window  assemblies; 
window  components;  19698. 

Burnett  method;  coexistence  curve;  critical  exponents;  critical 
isochore;  critical  parameters;  equation  of  state;  ethylene;  im- 
purities; isochores;  scaling  laws;  19894. 

Burnett  PVT  measurements;  coefficient;  ethylene;  second  virial; 
state-of-the-art;  temperature;  19115. 

Burn  injury;  evaporation  rate;  fabric;  flammability;  garments; 
gasoline;  heat  output;  ignition;  19114. 

Burns  (injuries);  char  strength;  convective  energy;  cotton  fab- 
rics; fabrics;  heat  flux;  insulative  properties;  modacrylics; 
polyesters;  protective  clothing;  radiant  energy;  wool  fabrics; 
aramids;  19120. 

Burn-up;  cooling  time;  Cs-134/Cs-137  ratios;  PuAJ;  spent  fuel; 

Zr-95/Cs-137;  SP582,  pp.  509-516  (June  1980). 
Burnup;  fission  product;  JPDR-I  reactor;  resonance  integral; 

resonance  interference  effect;  spent  fuel;  SP594,  pp.  224-227 

(Sept.  1980). 

Bus  networks;  bus  performance;  computer  programs;  contention; 

CSMA;  GPSS;  local  area  networks;  packet  switching;  simula- 
tion; SP500-65,  pp.  79-85  (Oct.  1980). 
Bus   performance;   computer   programs;   contention;  CSMA; 

GPSS;  local  area  networks;  packet  switching;  simulation;  bus 

networks;  SP500-65,  pp.  79-85  (Oct.  1980). 
Butane;  diffusion;  experimental  methods;  migration;  molecular 

transport;  nuclear  magnetic  resonance;  polymers;  19906. 
Butyl  rubber;  elastomers;  polyolefin  rubber;  segmented  polyure- 

thane;  time  dependent  failure;  urethane-silicone  copolymer; 

biomaterials;  blood  pump  materials;  NBSIR  80-2008. 
CO;  Gt;  F2;  H2;  local  density  models;  N2;  O2;  Xa\  19289. 


c 

Cable  fires;  compartment  fires;  decision  analysis;  fabric  flamma- 
bility; fire  suppression;  fire  tests;  flame  research;  smoke  detec- 
tors; toxicity;  bibliographies;  building  fires;  NBSIR  80-2114. 

Cadmium;  mercury;  radiochemical;  separation;  solvent  extrac- 
tion; activation  analysis;  19283. 

CaF2;  effective  charge;  oscillator  strength;  photoelastic;  piezo- 
birefringence;  piezo-optic;  SrF2;  strain;  stress;  transverse 
optic-phonon;  anisotropy;  BaF2;  19579. 

CaF2:Dy;  fast  breeder  reactors;  FBBF;  gamma-ray  heating;  ther- 
moluminescent dosimeters;  TLD;  blankets;  SP594,  pp.  576-580 
(Sept.  1980). 

Cahn-Hilliard  theory;  chemical  potential;  density  gradient;  equa- 
tion of  state;  inhomogeneous  fluid;  lattice  fluid;  long-range 
interactions;  surface  entropy;  19653. 

Can  emission,  stars;  chromospheres,  stars;  circumstellar  shells; 
late  type,  stars;  19119. 

Calcite;  flux  growth;  laser  damage;  neodymiumrglass;  polarizer; 
pyrophosphate;  xenotime;  yttrium  orthophosphate;  yttrium 
phosphate;  absorption  spectra;  SP568.  pp.  137-140  (July  1980). 


Calcium;  collision  physics;  dimer  lasers;  energy  transfer;  lasers; 
19775. 

Calcium  ammonium  phosphate;  calcium  phosphate;  crystal 
structure;  sheet  type  structure;  symmetric  hydrogen  bonds; 
19386 

Calcium  fluoride;  hot  isostatic  forging;  hot  isostatic  pressing; 
laser  windows;  optical  absorption;  optical  homogeneity;  opti- 
cal scattering;  stress  birefringence;  SP568,  pp.  47-63  (July 
1980). 

Calcium  phosphate;  crystal  structure;  sheet  type  structure;  sym- 
metric hydrogen  bonds;  calcium  ammonium  phosphate;  19386. 

Calcium  phosphates;  crystal  structure;  dental;  hydroxyapatites; 
tooth  mineral;  adhesion;  bonding;  19262. 

Calculated  direct-interaction  and  compound-nucleus  cross  sec- 
tions; deduced  coupled-channel  optical  potential  parameters; 
enriched  targets;  nuclear  reactions;  quadrupole  and  hexadeca- 
pole  deformation  parameters;  SP594,  pp.  672-676  (Sept.  1980). 

Calculated  El  y-ray  strength  functions;  calculated  cr(n,y)  and  y- 
ray  spectra;  calculated  cr(n,y)  for  '^Y  and  ^"Zr;  SP594,  pp. 
752-756  (Sept.  1980). 

Calculate  deuterium  plasma  neutron  spectrum;  fusion;  measured 
or  for  0(n,n);  SP594,  pp.  807-811  (Sept.  1980). 

Calculated  frequencies;  Fermi  resonance;  longitudinal  acoustic 
modes;  n-alkanes;  Raman  intensities;  structural  defects;  trans- 
verse acoustic  modes;  bond  polarizabilities;  19692. 

Calculated  neutron  spectrum;  fast  breeder  blanket  facility;  fast 
reactor;  neutron  spectrum;  proton-recoil;  2DB;  SP594,  pp. 
568-571  (Sept.  1980). 

Calculated  performance;  CO2  laser;  holographic  interferometry; 
measured  performance;  optical  path  difference;  temperature 
profile;  thermal  distortion;  thermal  lensing;  ZnSe;  absorption; 
SP568,  pp.  73-89  (July  1980). 

Calculated  scattering  phase  shifts;  measured  asymmetry;  SP594, 
pp.  985-987  (Sept.  1980). 

Calculated  (r(n,y)  and  y-ray  spectra;  calculated  cr(n,y)  for  '^Y 
and  ^°Zr;  calculated  El  y-ray  strength  functions;  SP594,  pp. 
752-756  (Sept.  1980). 

Calculated  cr(n,y)  and  y-ray  spectra  for  ^''Ta  and  '^'Au;  calcu- 
lated cr(n,y)  for  ise,  is?,  is^q^.  gamma-ray  strength  functions; 
GD  parameter  systematics;  SP594.  pp.  110-114  (Sept.  1980). 

Calculated  o-(n,y)  for  i36,i87,i88Q5.  gamma-ray  strength  func- 
tions; GD  parameter  systematics;  calculated  cr(n,y)  and  y-ray 
spectra  for  '"Ta  and  '"Au;  SP594.  pp.  770-774  (Sept.  1980). 

Calculated  cr(n,y)  for  and  ^°Zr;  calculated  El  y-ray  strength 
functions;  calculated  o"(n,y)  and  y-ray  spectra;  SP594,  pp. 
752-756  (Sept.  1980). 

Calculational  bias  uncertainties;  fast  reactors;  group  cross  sec- 
tions; integral  experiments;  least-squares  adjustment;  LMFBR; 
sensitivity  analysis;  uncertainty  analysis;  breeding  ratio; 
SP594,  pp.  177-181  (Sept.  1980). 

Calculation  procedures;  computer  simulation;  energy  analysis; 
energy  conservation;  NBSIR  80-2068. 

Calculations;  criticality  control;  material  accountability;  meas- 
urements; neutron  interrogation;  nondestructive  assay;  nuclear 
fuel  subassembly;  nuclear  safeguards;  process  control;  spent 
nuclear  fuel;  assay  accuracy;  SP582,  pp.  447-456  (June  1980). 

Calculations;  gamma-ray  spectrometers;  germanium;  induced  ra- 
dioactivity; sodium-iodide;  spaceflight;  19749. 

Calculations;  ion-molecule  collision;  /-dependence;  transitions; 
A-doublets;  19462 

Calibration;  calibration  laboratory;  certification;  evaluation;  in- 
spection; audit;  SP591,  pp.  41-44  (Aug.  1980). 

Calibration;  calibration  of  thickness  gages;  calibration  standards; 
coatings;  coating  thickness;  coating  thickness  gages;  coating 
thickness  measurement;  electrodeposited  coatings;  electrode- 
position;  thickness;  thickness  gages;  19954. 

Calibration;  capacitance;  four-terminal  pair  capacitance;  immit- 
tance  standards;  inductance;  residual  series  inductance;  reso- 
nance techniques;  three-terminal  capacitance;  TN1024. 

Calibration;  carbonyl  sulfide;  infrared;  laser  calibration;  molecu- 
lar spectra;  spectra;  spectroscopy;  absorption;  19368. 
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Calibration;  check  thermometers;  fixed  points;  International 
Practical  Temperature  Scale  of  1968;  measurement  assurance 
program;  platinum  resistance  thermometer;  reference  ther- 
mometer; thermometer;  SP591,  pp.  137-145  (Aug.  1980). 

Calibration;  coincidence  counter;  neutron;  nondestructive  assay; 
precision;  random  driver;  stability;  uranium;  SP582,  pp.  201- 
220  (June  1980). 

Calibration;  current  comparator;  dissipation  factor;  electrical 
measurements;  energy  loss;  shunt  reactors;  bridges;  19767. 

Calibration;  detection;  dosimetry;  facilities;  fluence;  flux;  moni- 
tor; neutron;  sources;  standardization;  SP594.  pp.  747-751 
(Sept.  1980). 

Calibration;  detectors;  irradiance;  light  source;  photodiode;  ra- 
diometry;  19592. 

Calibration;  development;  Indonesia;  industrialization;  instru- 
mentation; less  developed  country;  metrology;  standardiza- 
tion; Third  World;  NBSIR  78-1583. 

Calibration;  diagnostic  x-rays;  electrical  measurements;  health; 
radiation;  radiation  safety;  safety;  x  rays;  NBSIR  80-2072. 

Calibration;  distance;  fifth  wheel;  inspection;  measured  course; 
odometer;  taximeter;  test  procedure;  tire  pressure;  tolerances; 
HI  37 

Calibration;  dosimetry;  high-energy  bremsstrahlung;  operational 
characteristics;  radiation  therapy;  recommendations;  selection 
of  thermoluminescence  dosimetry  system;  survey;  thermolu- 
minescence;  United  States;  TN1119. 

Calibration;  eddy  currents;  magnetic  particles;  nondestructive 
evaluation;  radiography;  traceability;  ultrasonics;  visual  test- 
ing; acoustic  emission;  NBSIR  80-2109. 

Calibration;  environments;  homogeneity;  natural  materials;  non- 
destructive assay;  particles;  quality  assurance;  radiation;  radio- 
activity; radiochemical  assay;  radionuclide;  segregation;  stand- 
ard; 19298 

Calibration;  equipment;  evaluation;  laboratory;  manual;  person- 
nel; quality  assurance;  quality  control;  systems;  SP591,  pp.  99- 
103  (Aug.  1980). 

Calibration;  Federal  Government;  laboratory;  measurement;  me- 
trology; precision;  test  equipment;  SP546,  1980  Edition. 

Calibration;  flatness;  intercomparison;  random  error;  squareness; 
standard  deviation;  systematic  error;  uncertainty;  angle  block; 
autocollimator;  NBSIR  80-1967. 

Calibration;  image  quality  indicator;  nondestructive  testing;  radi- 
ography; sensitivity;  standards;  ultrasonics;  19877. 

Calibration;  international;  nondestructive  testing;  radiography; 
standards  and  ultrasonics;  19879. 

Calibration;  laser  measurements;  laser  metrology;  laser  stand- 
ards; transfer  standards;  19211. 

Calibration;  microwave;  microwave  measurements;  six-port; 
automatic  network  analyzer;  19303. 

Calibration;  radioactivity;  standardization;  alpha-particle  activi- 
ty; alpha-particle  sources;  19297. 

Calibration  curve;  experiments;  finite  elements;  Scheffe,  design; 
spline;  volume;  /.  Res.  85,  No.  4,  295-304  (July-Aug.  1980). 

Calibration  interval;  calibration  interval  algorithms;  calibration 
requirements;  decision  table;  interval  adjustment;  measure- 
ment; metrology;  PMTE;  recall  intervals;  NBS-GCR-80-283. 

Calibration  interval  algorithms;  calibration  requirements;  deci- 
sion table;  interval  adjustment;  measurement;  metrology; 
PMTE;  recall  intervals;  calibration  interval;  NBS-GCR-80- 
283 

Calibration  laboratory;  certification;  evaluation;  inspection; 
audit;  calibration;  SP591,  pp.  41-44  (Aug.  1980). 

Calibration  labs;  calibration,  out-of-service;  central  calibration; 
in  situ  calibration;  measurement;  metrology;  on-site  calibra- 
tion; PMTE;  NBS-GCR-80-281 

Calibration  of  thickness  gages;  calibration  standards;  coatings; 
coating  thickness;  coating  thickness  gages;  coating  thickness 
measurement;  electrodeposited  coatings;  electrodeposition; 
thickness;  thickness  gages;  calibration;  19954. 

Calibration,  out-of-service;  central  calibration;  in  situ  calibration; 
measurement;  metrology;  on-site  calibration;  PMTE;  calibra- 


tion labs;  NBS-GCR-80-282. 

Calibration-quality  standards;  density;  electrical  conductance; 
molten  salts;  potassium  nitrate;  sodium  chloride;  surface  ten- 
sion; viscosity;  JPCRD  9,  No.  4,  791-830  (1980). 

Calibration  report;  correction  to  mass  measurements;  error 
checking;  FORTRAN  program;  least  squares  solution;  mass 
calibration;  mass  measurement;  TNI  127. 

Calibration  requirements;  decision  table;  interval  adjustment; 
measurement;  metrology;  PMTE;  recall  intervals;  calibration 
interval;  calibration  interval  algorithms;  NBS-GCR-80-283. 

Calibrations;  collaborative  reference  programs;  laboratory  per- 
formance; measurement  assurance;  measurement  evaluation 
technology;  measurement  services;  physical  standards;  profi- 
ciency testing;  standard  reference  materials;  testing;  traceabi- 
lity; SP591.  pp.  15-22  (Aug.  1980). 

Calibrations;  irradiance;  radiance;  sources;  ultraviolet;  arc; 
19876 

Calibration  service;  chain  reactions;  gamma  rays;  gas  flow 
meters;  microwaves;  radio  antennas;  trace  characterization; 
budget;  DIM/NBS  64,  No.  3,  1-24  (1980). 

Calibration  standards;  coatings;  coating  thickness;  coating  thick- 
ness gages;  coating  thickness  measurement;  electrodeposited 
coatings;  electrodeposition;  thickness;  thickness  gages;  calibra- 
tion; calibration  of  thickness  gages;  19954. 

Calibration  standards;  focused-ion  beam  sputtering;  thin  films;  x- 
ray  fluorescence  spectrometry;  19871. 

Calorimeter;  density;  thermal  properties;  tissue  equivalent  plas- 
tic; A- 150  plastic;  19208. 

Calorimeter;  primary  standard;  water;  absorbed  dose;  79290. 

Calorimetric  assay;  calorimetry;  plutonium  assay;  plutonium 
safeguards;  5^552,  pp.  192-200  (June  1980). 

Calorimetry;  coatings;  encapsulation;  hydrogen;  thin  films; 
water;  water  absorption;  absorption;  SP568,  pp.  237-246  (July 
1980). 

Calorimetry;  damage;  electric  field;  high  energy  laser;  laser 
damage;  reflectors;  thin  film;  absorption;  SP568,  pp.  377-390 
(July  1980). 

Calorimetry;  electrolytes;  enthalpy  of  dilution;  heat;  hydrochlo- 
ric acid;  lithium  chloride;  relative  apparent  molal  enthalpy; 
relative  partial  molal  enthalpy;  sulfuric  acid;  thermochemistry; 
J.  Res.  85,  No.  1,  11-17  (Jan.-Feb.  1980). 

Calorimetry;  enthalpy  of  solution;  KCl;  solution  calorimetry; 
standard  reference  materials;  thermochemistry; 
tris(hydroxymethyl)aminomethane;  /  Res.  85,  No.  6,  467-481 
(Nov.-Dec.  1980). 

Calorimetry;  fire  test;  heat  of  combustion;  heat  release;  oxygen 
consumption;  oxygen  consumption  calorimetry;  rate  of  heat 
release;  19600. 

Calorimetry;  gamma-ray  spectrometry;  neutron  interrogation; 
safeguards;  SP594,  pp.  364-367  (Sept.  1980). 

Calorimetry;  plutonium  assay;  plutonium  safeguards;  calorime- 
tric assay;  SP582,  pp.  192-200  (June  1980). 

Calorimetry,  ACp,  endothermic  reaction;  enthalpy  of  dilution; 
enthalpy  of  solution;  KCl;  SRM  1655;  standard  reference  ma- 
terial; thermochemistry;  adiabatic  calorimeter;  /  Res.  85,  No. 
6,  449-465  (Nov.-Dec.  1980). 

Cameras;  exposure  meters;  film;  filters;  law  enforcement  photog- 
raphy; lenses;  lighting  equipment;  photographic  equipment; 
SP480-23. 

Canada;  laboratories;  standards;  Standards  Council  of  Canada; 

testing;  accreditation;  SP591,  pp.  88-91  (Aug.  1980). 
Candidate  materials;  coal  slag;  materials  performance;  alloys; 

19313. 

Capabilities;  message  overhead;  modular  design;  system  tuning; 
SP500-65,  pp.  319-330  (Oct.  1980). 

Capacitance;  cryogenic;  dielectric  constant;  dielectric  properties; 
dissipation  factor;  electrical  transmission;  partial  discharges; 
polymers;  precision  electric  measurements;  pulse-height  analy- 
sis; superconducting  transmission;  NBSIR  79-1950. 

Capacitance;  four-terminal  pair  capacitance;  immittance  stand- 
ards; inductance;  residual  series  inductance;  resonance  tech- 
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niques;  three-terminal  capacitance;  calibration;  TNI024. 

Capacitance-voltage  methods;  deep  level  transient  spectroscopy; 
electrical  properties;  electronics;  electron  irradiation,  hole  mo- 
bility; integrated  circuits;  ion  knock-on  effect;  ion  microprobe 
mass  analysis;  Irvin's  curves;  isothermal  transient  capacitance 
method;  SP400-45. 

Capacitance-voltage  profiling;  controlled  doping  profile;  critical 
channeling  angle;  crystallographic  orientation  effects;  ion 
channeling;  random  equivalent  implants;  19428. 

Capacitance-voltage  profiling;  controlled  doping  profile;  critical 
channeling  angle;  crystallographic  orientation  effects;  ion 
channeling;  random  equivalent  implants;  19232. 

Capacitance-voltage  profiling;  damage  effects;  electrical  activa- 
tion of  implanted  impurities;  ion  implantation;  laser  annealing; 
silicon;  19724. 

Capacitor;  dielectric  film;  dissipation  factor;  electrode  surface; 

loss  angle;  phase  angle;  power  factor;  surface  loss;  19066. 
Capacity;  control  units;  queueing  model;  SP500-65,  pp.  189-198 

(Oct.  1980). 

Capacity;  planning;  queueing  models;  SP500-65,  pp.  139-156 
(Oct.  1980). 

Capacity  management;  capacity  planning;  workload  forecasting; 
workload  update;  benchmark;  SP500-65,  pp.  255-261  (Oct. 
1980). 

Capacity  planning;  computer  installation;  workload;  SP500-65, 
pp.  199-203  (Oct.  1980). 

Capacity  planning;  computer  performance  evaluation;  computer 
performance  measurement;  computer  performance  prediction; 
computer  system  acquisition;  CPE  in  auditing;  installation 
management;  on-line  system  evaluation;  queuing  models;  sim- 
ulation; workload  definition;  SP500-65. 

Capacity  planning;  configuration  analysis;  queueing  network 
modeling;  asymptotic  bound  analysis;  benchmark  tests;  SP500- 
65.  pp.  165-171  (Oct.  1980). 

Capacity  planning;  configuration  planning;  file  assignment  prob- 
lem; optimization;  performance  evaluation;  performance  ori- 
ented design;  queueing  networks;  SP500-65,  pp.  129-135  (Oct. 
1980). 

Capacity  planning;  workload  forecasting;  workload  update; 
benchmark;  capacity  management;  SP500-65,  pp.  255-261 
(Oct.  1980). 

Capillary  columns;  concentrator;  electrically  heated  inlet;  gas 

chromatography;  injector;  vapor  sampler;  19667. 
Capital  asset;  capital  market;  market  model;  pricing  model;  SEC 

regulations;  venture  capital;  Monogr.  166. 
Capital  market;  market  model;  pricing  model;  SEC  regulations; 

venture  capital;  capital  asset;  Monogr.  166. 
Capture;  fission;  neutron  nuclear  data  evaluations;  SP594,  pp. 

464-468  (Sept.  1980). 
Capture  cross  section;  ENDF/B-5;  GCFR;  integral  experiment; 

thorium;  SP594,  pp.  127-130  (Sept.  1980). 
Capture  cross  section;  isomeric  ratio  in  ^''^Am  at  14.75  MeV  and 

30  keV;  SP594,  pp.  867-871  (Sept.  1980). 
Capture  cross  section;  multilevel  analysis;  SP594,  pp.  155-158 

(Sept.  1980). 

Capture  cross  section  of  pseudo  fission  product;  fission  products 
kinetics;  ratio  ^^''Cs/ '^'Cs;  residual  decay  heat;  sensitivity  anal- 
ysis; SP594.  pp.  886-889  (Sept.  1980). 

Capture  cross  sections;  fast  reactors;  SP594,  pp.  662-666  (Sept. 
1980). 

Capture  cross  sections;  nucleosynthesis;  Lu-cosmochronometer; 

SP594,  pp.  340-343  (Sept.  1980). 
Capture  cross  sections;  s-process  synthesis;  SP594,  pp.  348-350 

(Sept.  1980). 

Capture  y-ray  analysis;  source-to-detector  distance;  accelerator; 

borehole  sonde;  SP594.  pp.  604-614  (Sept.  1980). 
Capture  rates;  fast  breeder  blanket  facility;  fast  reactors;  foil 

activation;  blankets;  breeding;  SP594,  pp.  572-575  (Sept.  1980). 
Carbide;  carbon;  catalysis;  kinetics;  methanation;  nickel;  single 

crystal;  19480. 

Carbon;  carbon  monoxide;  dissociated  chemisorption;  isotopic 


mixing;  rhodium;  19185. 

Carbon;  catalysis;  hydrogenation;  kinetics;  methanation;  ruthen- 
ium; single  crystal;  19492. 

Carbon;  catalysis;  kinetics;  methanation;  nickel;  single  crystal; 
carbide;  19480 

Carbon;  cementite;  hyperfine  fields;  iron  fibers;  magnetism; 
Mossbauer  effect;  Schladitz  whiskers;  19253. 

Carbon;  characterization;  graphite;  nomenclature;  standards;  ter- 
minology; test  methods;  19486. 

Carbon;  combined  analysis;  electron  scattering;  high  accuracy; 
low  and  high  momentum  transfer;  rms  radius;  19374. 

Carbon;  cross  section  measurements;  total  cross  section;  SP594, 
pp.  524-526  (Sept.  1980). 

Carbon;  hydrogen;  iron;  neutrons;  oxygen;  total  cross  sections; 
0.5-60  MeV;  SP594.  pp.  34-38  (Sept.  1980). 

Carbonaceous  particles;  fossil  carbon;  insoluble  carbonaceous 
material;  low  level  counting;  pyrolysis/gas  chromatography/ 
mass  spectrometry;  radiocarbon;  atmospheric  pollution;  19593. 

Carbonate  apatite;  hydrolysis;  impurities;  octacalcium  phos- 
phate; sodium;  tooth  enamel;  apatite;  19647. 

Carbonates;  density;  electrical  conductance;  hexafluoralumin- 
ates;  metaphosphates;  molten  salts;  molybdates;  sulfates;  sul- 
fides; surface  tension;  tungstates;  viscosity;  JPCRD  9,  No.  4, 
831-1022  (1980). 

Carbon  dioxide;  carbon  monoxide;  hydrogen;  nitric  oxide;  nitro- 
gen; nitrogen  dioxide;  nitrous  oxide;  oxygen;  photoelectron 
spectra;  photoionization;  threshold  photoelectron  spectra; 
water;  79505. 

Carbon  dioxide  and  ventilation;  energy-efficient  building; 
ASHRAE  Standard  62-73;  building  ventilation;  19218. 

Carbon  dioxide  laser;  laser  frequency  measurements;  new 
'^CHaOH  laser  lines;  optically  pumped  FIR  lasers;  relative 
power  output  of  CH3OH  laser  lines;  19719. 

Carbon  monoxide;  CO;  Franck-Condon  factors;  ion;  photoelec- 
tron spectra;  photoionization;  shape  resonance;  synchrotron 
radiation;  vibrational  intensity  distribution;  19184. 

Carbon  monoxide;  CO;  photoelectron  spectra;  photoionization; 
shape  resonance;  synchrotron  radiation;  angle  resolved  pho- 
toemission;  angular  distributions;  19559. 

Carbon  monoxide;  catalysis;  catalytic  methanation;  hydrogena- 
tion; kinetics;  nickel;  19481. 

Carbon  monoxide;  catalysis;  kinetics  methanation;  nickel;  ruth- 
enium; single  crystal;  surface  science;  19482. 

Carbon  monoxide;  chemisorption;  electrodynamics;  infrared 
spectra;  rhodium;  19739. 

Carbon  monoxide;  chemisorption;  electron  stimulated  desorp- 
tion;  ion  angular  distribution;  nitric  oxide;  ruthenium;  surface; 
19924 

Carbon  monoxide;  chemisorption;  electron  stimulated  desorp- 
tion;  molecular  orientation;  palladium  (210);  surface  science; 
19195. 

Carbon  monoxide;  chemisorption;  infrared  spectroscopy;  isoto- 
pic exchange;  rhodium;  19910. 

Carbon  monoxide;  dissociated  chemisorption;  isotopic  mixing; 
rhodium;  carbon;  19185. 

Carbon  monoxide;  hydrogen;  methanol;  nickel;  surface  interme- 
diates; thermal  programmed  desorption;  19292. 

Carbon  monoxide;  hydrogen;  nitric  oxide;  nitrogen;  nitrogen 
dioxide;  nitrous  oxide;  oxygen;  photoelectron  spectra;  pho- 
toionization; threshold  photoelectron  spectra;  water;  carbon 
dioxide;  19805. 

Carbon  steel;  chronoamperometry;  corrosion  rate  measurement; 
polarization;  19840. 

Carbon  tetrachloride;  melting  curves;  metastability;  phase  dia- 
gram; plastic  crystal;  pressure;  19470. 

Carbonyl  chloride;  combustion;  decomposition;  degradation; 
electron  capture;  gas  chromatography;  infrared  spectroscopy; 
mass  spectroscopy;  phosgene;  polymer;  poly(vinyl  chloride); 
PVC;  pyrolysis;  19503. 

Carbonyl  sulfide;  infrared;  laser  calibration;  molecular  spectra; 
spectra;  spectroscopy;  absorption;  calibration;  19368. 
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Carbonyl  sulfide;  OCS  calibration  frequencies;  OCS  reference 
frequencies;  TDL-CO2  heterodyne  measurements;  TDL  refer- 
ence frequencies;  tunable  diode  laser;  19790. 

Carbon- 13  NMR;  chemical  shifts;  coupling  constants;  mass  spec- 
trometry; nitrogen- 15  NMR;  proton  NMR;  xanthen-O-yl  de- 
rivatives of  urea;  19312. 

Carbon- 13  NMR;  humic  acids;  humin;  magic  angle  sample  spin- 
ning; 792/  7. 

Carbon- 13  n.m.r.;  nitrogen- 15  coupling  constants;  nucleophilic 
substitution;  paramagnetic  broadening;  proton  n.m.r.;  selective 
coupling;  6-amino-6-deoxy-D-galactose-6-'^  derivatives; 
19670. 

Carrier  density;  computer  program;  electrical  properties  of  sili- 
con; Hall  effect;  mobility;  resistivity;  silicon;  SP400-63. 

Carrier  gas  saturation;  diffusion  in  melt;  glass;  incongruent  va- 
porization; surface  depletion;  transpiration;  unstirred  glass 
melt;  vapor  density;  vaporization;  19552. 

Cascade  calculations;  heavy  ion  collision;  Monte  Carlo  method; 
nuclear  compressibility;  nuclear  shock  waves;  relativistic  field 
theory;  19441. 

Cascading;  core-excited  states;  yrast  states;  atomic  transition 
probabilities;  beam-foil  method;  19347. 

Caseload  management;  case  scheduling;  common  data  format- 
ting; Experimental  Technology  Incentives  Program;  hearing 
procedures;  regulatory  lag;  utility  commissions;  NBS-GCR- 
ETIP  79-72. 

Case  scheduling;  common  data  formatting;  Experimental  Tech- 
nology Incentives  Program;  hearing  procedures;  regulatory 
lag;  utility  commissions;  caseload  management;  NBS-GCR- 
ETIP  79-72. 

Cash  flow;  economic  analysis;  fire  safety;  fire  safety  evaluation 

system;  health  care  facilities;  life  cycle;  NBS-GCR-79-186. 
Casting;  composite;  cyanoacrylate;  dental  alloy;  initiator;  rator; 

resin;  wear;  alloy;  base  metal;  NBSIR  79-1943. 
Casting  accuracy;  casting  ring  liners;  crown  and  bridge  castings; 

dental  casting  techniques;  dental  die;  porcelain  fused  to  metal 

alloys;  19137 

Casting  ring  liners;  crown  and  bridge  castings;  dental  casting 

techniques;  dental  die;  porcelain  fused  to  metal  alloys;  casting 

accuracy;  19137. 
Catalysis;  catalytic  methanation;  electron  stimulated  desorption; 

surface  kinetics;  surface  structure;  19902. 
Catalysis;  catalytic  methanation;  hydrogenation;  kinetics;  nickel; 

carbon  monoxide;  19481. 
Catalysis;    hydrogenation;    kinetics;    methanation;  ruthenium; 

single  crystal;  carbon;  19492. 
Catalysis;  kinetics;  methanation;  nickel;  single  crystal;  carbide; 

carbon;  19480 

Catalysis;  kinetics  methanation;  nickel;  ruthenium;  single  crystal; 
surface  science;  carbon  monoxide;  19482. 

Catalysis;  nitrous  oxide;  photochemistry;  sand;  surface  reactions; 
tropospheric  sink;  19953. 

Catalyst;  cerium  dioxide;  electrocatalysis;  fuel  cells;  impedance; 
solid  electrolyte;  tungsten  carbide;  NBSIR  80-1991. 

Catalyst;  chemisorbed  C2H4;  neutron  inelastic  scattering;  Raney 
nickel;  vibrational  spectrum;  19573. 

Catalyst;  Fischer-Tropsch  synthesis;  hydrogenation;  methana- 
tion; nickel;  poisoning;  19201. 

Catalytic  methanation;  electron  stimulated  desorption;  surface 
kinetics;  surface  structure;  catalysis;  19902. 

Catalytic  methanation;  hydrogenation;  kinetics;  nickel;  carbon 
monoxide;  catalysis;  19481. 

Catalytic  reactions;  electron  diffraction;  electron  spectroscopy; 
kinetics  of  surface  processes;  surface  chemical  analysis;  sur- 
face chemistry;  surface  spectroscopy;  alloy  catalysts;  19957. 

Cation  disorder;  coordination  pdyhedra;  crystal  structure;  tha- 
lium  lead  chloride;  TbPbBrs;  TbPbCls;  19624 

Cauchy  discrepancy;  elastic  constants;  many-atom  effects;  super- 
conductivity; transition  metals;  transition  temperature;  body- 
centered-cubic  metals;  19627. 

Cavitation;  deformation  texture;   electron   microscopy;  grain 


boundary  sliding;  plastic  deformation;  alumina;  basal  slip; 
19582. 

Cavity  absorptance;  cavity  reflectance;  electrically  calibrated 
radiometer;  pyroheliometry;  solar  constant;  absolute  radio- 
metry;  79909. 

Cavity  pulling;  frequency  dependence;  line  inhomogeneity;  Rb" 
frequency  standard;  wall  coating;  buffer  gas;  19517. 

Cavity  pulling;  frequency  stability;  microwave  power  depend- 
ence; optical  pumping;  Rb  frequency  standards;  wall  coating; 
19777 

Cavity  reflectance;  electrically  calibrated  radiometer;  pyrohelio- 
metry; solar  constant;  absolute  radiometry;  cavity  absorp- 
tance; 19909. 

CBMS;  communications;  Computer-Based  Message  Systems; 
computer  based  office  systems;  office  automation;  NBS-GCR- 
80-210 

CCD;  electrical  test  structure;  gated  diode;  integrated  gated- 

diode  electrometer;  integrated  test  structure;  leakage  current; 

test  structure;  NBSIR  80-2000. 
Cd;  configuration  interaction  theory;  perturbations;  quantum 

defect  theory;  Rydberg  states;  spectra;  atomic  spectroscopy; 

19369. 

Ceilings;  convection;  field;  flame  impingement;  heat  transfer; 
radiation;  temperature;  velocity;  NBS-GCR-80-251. 

Cell  cracks;  device  measurements;  laser  scanning;  light  biasing; 
metallization;  ohmic  contacts;  reliability;  semiconductor  meas- 
urements; sheet  resistance;  solar  cells;  19435. 

Cell  Reynolds  number;  diffusion  convection  equations;  error 
estimates;  higher  order  finite  difference  methods;  numerical 
experiments;  parabolic  equations;  singular  perturbation  prob- 
lems; 19490 

Cellulose;  critical  radiant  flux;  fire;  fire  retardants;  fire  tests; 
loose  fill  insulation;  smoldering  ignition;  thermal  analysis; 
thermal  insulation;  activation  energy;  borax;  boric  acid; 
NBSIR  80-2085. 

Cellulose  triacetate;  clear  Perspex;  dose  rate  dependence;  dosi- 
metry; dyed  plastic  dosimeters;  electron  beams;  gamma  rays; 
plastic  dosimeters;  polyvinylchloride;  radiation  processing;  ra- 
diochromic  dye  films;  blue  cellophane;  19338. 

Cellulose  triacetate;  dosimetry;  dye  dosimetry;  dyed  plastics; 
film  dosimeters;  gamma-ray  dosimetry;  humidity  effects;  me- 
garod  dosimetry;  nylon  polycarbonate;  polyethylene  terephth- 
alate;  polymethyl  methacrylate;  polyvinyl  chloride;  polyvinyl 
fluoride;  19326 

Cellulosic  insulation;  flame  spread;  interlaboratory  evaluation; 
precision;  test  methods;  tunnel  test;  NBSIR  79-1922. 

Cellulosic  thermal  insulation;  cyclone  settled  density  test;  preci- 
sion estimates;  NBSIR  79-1930. 

Celsius;  Fahrenheit;  IPTS-68;  Kelvin;  temperature;  temperature 
scale;  79769. 

Cement;  compressive  strength;  geothermal  well;  hydrothermal 
exposure;  splitting-tensile  strength;  NBSIR  80-2099-1. 

Cement;  hydration;  mathematical  modeling;  tricalcium  silicate; 
79079 

Cemeht  and  concrete  reference  laboratory;  cement  and  concrete 
testing;  compressive  strength;  control  charts;  in-house  quality 
control;  quality  control  system;  SP591,  pp.  109-123  (Aug. 
1980). 

Cement  and  concrete  testing;  compressive  strength;  control 
charts;  in-house  quality  control;  quality  control  system; 
cement  and  concrete  reference  laboratory;  SP591,  pp.  109-123 
(Aug.  1980). 

Cementite;  hyperfine  fields;  iron  fibers;  magnetism;  Mossbauer 
effect;  Schladitz  whiskers;  carbon;  19253. 

Cements;  ceramics;  glasses;  industrial  processes;  thermal  analy- 
sis; SP580  pp.  99-130  (Aug.  1980). 

Cements,  dental;  dental  materials;  gypsums,  dental;  impression 
materials,  dental;  polymers,  dental;  refractories,  dental;  specifi- 
cations, dental;  waxes,  dental;  alloy,  base,  dental;  alloy,  gold, 
dental;  amalgam,  dental;  19052. 

Center  for  Building  Technology;  key  words;  publications;  ab- 
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stracts;  SP457-4. 

Central  air  conditioners;  central  heating  equipment;  heating  sea- 
sonal performance;  heat  pumps;  rating  procedure;  residential 
heating;  seasonal  performance;  test  method;  NBSIR  80-2002. 

Central  air  conditioners;  economic  analysis;  incremental  savings; 
life-cycle  costs;  minimum  efficiency  standards;  minimum 
energy-efficiency  levels;  NBSIR  80-1993. 

Central  calibration;  in  situ  calibration;  measurement;  metrology; 
on-site  calibration;  PMTE;  calibration  labs;  calibration,  out-of- 
service;  NBS-GCR-80-282. 

Central  heating  equipment;  economic  analysis;  furnaces;  incre- 
mental savings;  life-cycle  costs;  minimum  efficiency  levels; 
minimum  efficiency  standards;  boilers;  NBSIR  80-2079. 

Central  heating  equipment;  heating  seasonal  performance;  heat 
pumps;  rating  procedure;  residential  heating;  seasonal  per- 
formance; test  method;  central  air  conditioners;  NBSIR  80- 
2002. 

Centrifugal  distortion;  glycine;  microwave  spectrum;  rotational 
constants;  structure;  amino  acid;  19365. 

Ce02;  conducting  ceramic;  conductivity;  diffusion;  oxygen  con- 
ductor; slow  transient  effect;  transport;  Y-doped  Ce02;  19444. 

Cepheids;  population  II  cepheids;  XX  Virginis;  19148. 

Ceramic;  high  voltage  electron  microscopy;  in  situ;  oxidation; 
silicon  nitride;  yttria-doped  silicon  nitride;  19605. 

Ceramic;  high  voltage  electron  microscopy;  in  situ;  oxidation; 
silicon  nitride;  yttria-doped  silicon  nitride;  NBSIR  80-2075. 

Ceramic  oxides;  electrodes;  LaCrOs;  magnetohydrodynamics; 
spinels;  zirconia;  19644. 

Ceramics;  crack  growth;  delayed  failure;  fracture;  mechanical 
reliability;  mechanics;  strength;  19636. 

Ceramics;  cryogenics;  dielectric  constant;  electrocaloric  effect; 
entropy;  ferroelectrics;  glass-ceramics;  heat  switches;  polariza- 
tion; refrigeration;  specific  heat  strontium  titanate;  19534. 

Ceramics;  erosion;  glass;  impact;  indentation  fracture;  strength; 
19594 

Ceramics;  fracture;  glass;  strength;  stress-corrosion  cracking; 
sub-critical  crack  growth;  19791. 

Ceramics;  fracture;  impact  energy;  strength  degradation;  19589. 

Ceramics;  glasses;  industrial  processes;  thermal  analysis;  ce- 
ments; SP580,  pp.  99-130  (Aug.  1980). 

Ceramic  strength;  crack  propagation;  erosion;  fracture  mechan- 
ics; thermal  fracture;  19728. 

Ceramic  turbines;  failure  prediction;  fracture;  oxidation;  silicon 
nitride;  strength;  19792. 

Cerenkov  glow;  inventory  verification;  irradiated  fuel;  SP582, 
pp.  239-256  (June  1980). 

Ceria-zirconia  system;  magnetohydrodynamics;  oxidation-reduc- 
tion; perovskite;  phase  equilibria;  potassium  ceria-zirconia 
system;  pyrochlore;  19637. 

Ceric  sulfate  dosimeter;  cobalt-60  source;  commissioning  dosi- 
metry; dosimetry;  ferrous  sulfate  dosimeter;  gamma  radiation; 
process  control;  quality  control;  radiation  sterilization;  ra- 
diochromic  dye  dosimeter;  red  Perspex  dosimeter;  absorbed 
dose;  19343. 

Cerium  dioxide;  electrocatalysis;  fuel  cells;  impedance;  solid 
electrolyte;  tungsten  carbide;  catalyst;  NBSIR  80-1991. 

Cerium  niobate;  cerium  tantalate;  cerium  titanate;  crystal  chem- 
istry; crystallography;  fergusonite;  scheelite;  brannerite;  19676. 

Cerium  niobate;  cerium  tantalate;  fergusonite;  oxidation-reduc- 
tion; scheelite;  thermogravimetric  analysis;  19638. 

Cerium  tantalate;  cerium  titanate;  crystal  chemistry;  crystallog- 
raphy; fergusonite;  scheelite;  brannerite;  cerium  niobate; 
19676. 

Cerium   tantalate;   fergusonite;   oxidation-reduction;  scheelite; 

thermogravimetric  analysis;  cerium  niobate;  19638. 
Cerium  titanate;  crystal  chemistry;  crystallography;  fergusonite; 

scheelite;  brannerite;  cerium  niobate;  cerium  tantalate;  19676. 
Certification;    certification    industry;    economics;  government 

policy;  product  certification;  standardization  research  needs; 

standards;  accreditation  of  testing  laboratories;  NBSIR  80- 

2001. 


Certification;  checklists;  code  official;  consultant;  engineer; 
equivalent  life  safety;  municipal  attorney;  product  endorse- 
ment; professional  liability;  variances;  appeals  process;  archi- 
tect; SP586,  pp.  45-57  (June  1980). 

Certification;  colleges;  confidence;  criteria;  evaluation;  hospitals; 
inspectors;  marketing;  qualification;  re-examination;  techni- 
cians; accreditation;  SP591,  pp.  3-5  (Aug.  1980). 

Certification;  competition;  economics  of  standards;  law;  stand- 
ards; antitrust;  NBSIR  79-1921. 

Certification;  evaluation;  inspection;  audit;  calibration;  calibra- 
tion laboratory;  SP591.  pp.  41-44  (Aug.  1980). 

Certification;  evaluation  of  inspection  organizations;  evaluation 
of  testing  organizations;  inspection  standards;  laboratory  ac- 
creditation; laboratory  evaluation;  regulatory  liability;  test 
standards;  voluntary  consensus  standards;  SP591,  pp.  11-14 
(Aug.  1980). 

Certification;  France;  French  standards  system;  government 
policy;  product;  standards  systems;  AFNOR;  antitrust; 
NBSIR  79-1959. 

Certification;  laboratory  accreditation;  building  products;  SP591, 
pp.  146-155  (Aug.  1980). 

Certification;  management;  on-site  visit;  personnel  qualifications; 
physical  evidence;  proficiency  testing;  standards;  accredita- 
tion; American  Society  of  Crime  Laboratory  Directors 
(ASCLD);  SP591.  pp.  164-168  (Aug.  1980). 

Certification  criteria;  evaluation;  toxicology  laboratories;  ac- 
creditation; SP591.  pp.  75-76  (Aug.  1980). 

Certification  industry;  economics;  government  policy;  product 
certification;  standardization  research  needs;  standards;  ac- 
creditation of  testing  laboratories;  certification;  NBSIR  80- 
2001. 

Certified  reference  materials;  chromium;  foods;  interlaboratory 
study;  standard  reference  materials;  yeast;  biological  matrix; 
bovine  liver;  19420. 

Cesium;  hydrogen;  intermediate  resonances;  laser  pulses;  mon- 
ochromatic; multiphoton  ionization;  Rabi  oscillation;  sodium; 
AC  Stark  shifts;  AC  Stark  widths;  19159. 

Cesium  atomic  resonator;  frequency  retrace  accuracy;  frequency 
stability;  passive/active  hydrogen  atomic  resonator;  rubidium 
atomic  resonator;  stored  ions;  19432. 

CFRMF;  ENDF/B;  integral  cross  sections;  SP594,  pp.  475-478 
(Sept.  1980). 

CF2;  C2F4;  kinetics;  laser;  mass  spectrometry;  photolysis;  19722. 
CF2;    difluorocarbene;    fluorescence   excitation  spectroscopy; 

Franck-Condon  factors;  laser  excited  fluorescence;  radiative 

lifetime;  single  vibronic  level  spectroscopy;  19371. 
CF2I;  CF2S;  H  atom  reaction;  HCF2;  I  atom  reaction;  infrared 

spectrum;  matrix  isolation;  S  atom  reaction;  CF2  reaction; 

19410 

CF2  reaction;  CF2I;  CF2S;  H  atom  reaction;  HCF2;  I  atom 
reaction;  infrared  spectrum;  matrix  isolation;  S  atom  reaction; 
19410 

CF2S;  H  atom  reaction;  HCF2;  I  atom  reaction;  infrared  spec- 
trum; matrix  isolation;  S  atom  reaction;  CF2  reaction;  CF2I; 
19410 

CFsBr;  CF4Br;  CF3CI;  CF4CI;  CF3I;  CF4I;  F-atom  reactions; 
infrared  spectrum;  matrix  isolation;  photodecomposition; 
79760. 

CF3CI;  CF4CI;  CF3I;  CF4I;  F-atom  reactions;  infrared  spectrum; 
matrix  isolation;  photodecomposition;  CFsBr;  CF4Br;  19760. 

CF3I;  CF4I;  F-atom  reactions;  infrared  spectrum;  matrix  isola- 
tion; photodecomposition;  CF3Br;  CF4Br;  CF3CI;  CF4CI; 
19760 

CF4Br;  CF3CI;  CF4CI;  CF3I;  CF4I;  F-atom  reactions;  infrared 
spectrum;  matrix  isolation;  photodecomposition;  CF3Br; 
19760. 

CF4CI;  CF3I;  CF4I;  F-atom  reactions;  infrared  spectrum;  matrix 
isolation;  photodecomposition;  CF3Br;  CF4Br;  CF3CI;  19760. 

CF4I;  F-atom  reactions;  infrared  spectrum;  matrix  isolation;  pho- 
todecomposition; CF3Br;  CF4Br;  CF3CI;  CF4CI;  CF3I;  7  9  760. 

CH2;  laser;  magnetic  resonance;  rotational  transitions;  19720. 
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CH2DOH;  CO2  laser;  FIR  laser;  laser  frequency  measurement; 
new  laser  lines;  relative  intensity;  relative  polarization;  19460. 

CH2F2;  difluoromethane;  FIR  frequency  synthesis;  laser  fre- 
quency measurement;  optically  pumped  FIR  laser;  stabilized 
CO2  lasers;  19452. 

Chain  folding  in  polymers;  crystal  amorphous  complex;  lamellar 
crystallization;  lamellar  morphology;  polymer  crystallization; 
19854. 

Chain  reaction;  combustion;  laser;  photochemistry;  radical; 
19198. 

Chain  reaction;  laser;  laser  chemistry;  radical;  19399. 

Chain  reactions;  gamma  rays;  gas  flow  meters;  microwaves; 
radio  antennas;  trace  characterization;  budget;  calibration 
service;  DIM/NBS  64,  No.  3,  1-24  (1980). 

Chalcogenide  material;  deposition  parameters;  index  of  refrac- 
tion; absorption  coefficient;  SP568,  pp.  343-355  (July  1980). 

Challenge  to  the  analytical  chemist;  chemical  measurement 
process;  energy;  environment;  health;  modelling;  scientific  un- 
certainty; societal  decisions;  socioscientific  problems;  theory; 
time  constants;  basic  research;  19666. 

Channeling;  charged  particles;  crystals;  radiation;  19139. 

Channel  level  power  control  interface;  computer  peripherals; 
computers;  Federal  Information  Processing  Standard;  input/ 
output;  interfaces;  automatic  data  processing  (ADP);  FIPS 
PUB  61. 

Channel  level  power  control  interface;  computer  peripherals; 
computers;  Federal  Information  Processing  Standard;  input/ 
output;  interfaces;  automatic  data  processing  (ADP);  FIPS 
PUB  60-1. 

Channel  level  power  control  interface;  computer  peripherals; 
computers;  Federal  Information  Processing  Standard;  input/ 
output;  interfaces;  operational  specifications  for  magnetic  tape 
subsystems;  automatic  data  processing  (ADP);  FIPS  PUB  62. 

Characteristic  wave  impedance;  Huygens  principle;  index  of  re- 
fraction; optical  loss  constants;  absolute  fluorescent  efficiency; 
TN1020 

Characterization;  graphite;  nomenclature;  standards;  terminol- 
ogy; test  methods;  carbon;  19486. 

Character  set  encryption;  digital  signatures;  key  notarization; 
19142. 

Charge;  compressibility;  piezoelectricity;  plasma;  polarization; 
poly(vinylidene  fluoride);  pyroelectricity;  thermal  expansion; 
19324 

Charge  density;  direct-current  transmission;  electric  field 
strength;  high-voltage  transmission  lines;  air  ions  currents; 
atmospheric  electricity;  19238. 

Charged  particle;  electron;  energy  deposition;  Monte  Carlo; 
multiple  scatter;  tracklength;  19273. 

Charged  particle  cross  section  needs;  fusion;  fusion  reactivity; 
SP594.  pp.  254-264  (Sept.  1980). 

Charged  particle  reactions;  deuterium;  quadrupole  triplet  spec- 
trometer; SP594.  pp.  527-530  (Sept.  1980). 

Charged-particle  reactions;  evaluated  fusion  cross  sections;  mul- 
tichannel R-matrix  analyses;  nucleon  systems;  SP594,  pp.  650- 
658  (Sept.  1980). 

Charged  particles;  crystals;  radiation;  channeling;  19139. 

Charge  exchange  reactions;  exotic  nuclei;  heavy  ion  collision; 
mass  formula;  quartets;  SU4;  19265. 

Charge  transfer;  Coulomb  energy;  d-electrons;  Mossbauer 
isomer  shifts;  transition  metals;  alloy  phase  formation;  1956  7. 

Charge  transfer;  electron  affinity;  electron  scattering  resonances; 
LiF";  molecular  anions;  polarizability;  autodetachment;  19197. 

Charpy  V-notch;  head  plates;  impact  properties;  nil-ductility 
transition  temperatures;  railroad  tank  cars;  switchyard  impact 
tests;  tensile  properties;  AAR  Ml 28  steel;  NBSIR  80-2039. 

Char  strength;  convective  energy;  cotton  fabrics;  fabrics;  heat 
flux;  insulative  properties;  modacrylics;  polyesters;  protective 
clothing;  radiant  energy;  wool  fabrics;  aramids;  burns  (inju- 
ries); 19120 

Checklist;  CLIA  '67;  Clinical  Laboratories  Improvement  Act  of 
1967;  clinical  laboratory  evaluation;  evaluation,  internal  qual- 


ity control;  evaluation,  performance;  evaluation,  qualifications 

of  laboratory  personnel;  improvement;  proficiency  testing; 

SP591,  pp.  53-62  (Aug.  1980). 
Checklists;  code  official;  consultant;  engineer;  equivalent  life 

safety;  municipal  attorney;  product  endorsement;  professional 

liability;  variances;  appeals  process;  architect;  certification; 

SP586.  pp.  45-57  (June  1980). 
Check  standard;  gage  blocks;  measurement  assurance;  random 

errors;  standard  deviation;  systematic  errors;  uncertainty; 

NBSIR  80-2078. 

Check  thermometers;  fixed  points;  International  Practical  Tem- 
perature Scale  of  1968;  measurement  assurance  program;  plati- 
num resistance  thermometer;  reference  thermometer;  ther- 
mometer; calibration;  SP591,  pp.  137-145  (Aug.  1980). 

Chemical  analysis;  fluid  inclusions;  gemmology;  microanalysis; 
mineralogy;  Raman  spectroscopy;  19577. 

Chemical  analysis;  rainwater  analysis;  reference  materials; 
NBSIR  79-1953. 

Chemical  complexes;  chemical  equilibrium;  kinetics;  thermal 
analysis;  SP580,  pp.  183-198  (Aug.  1980). 

Chemical  contactors;  mass  transfer  equilibrium;  mass  transfer 
rates;  mathematical  models;  mixer-settlers;  plutonium  holdup; 
uranium  holdup;  Sp582.  pp.  702-711  (June  1980). 

Chemical  data;  data  banks;  data  bases;  data  networks;  interactive 
systems;  numerical  data  bases;  on-line  data;  physical  data; 
spectroscopic  data  systems;  TNI  122. 

Chemical  dependence;  delayed  neutrons;  fission  yield;  thermal 
neutrons;  SP594,  pp.  105-107  (Sept.  1980). 

Chemical  equilibrium;  kinetics;  thermal  analysis;  chemical  com- 
plexes; SP580.  pp.  183-198  (Aug.  1980). 

Chemical  impurities;  deep  level  studies;  ion  implantation;  prede- 
position  technique;  sulfur  impurities  in  silicon;  thermally-stim- 
ulated measurements;  19429. 

Chemical  impurities;  deep  level  studies;  ion  implantation;  prede- 
position  technique;  sulfur  impurities  in  silicon;  thermally-stim- 
ulated measurements;  19231. 

Chemical  ionization;  hydrocarbons;  ion-molecule  reactions;  mass 
spectrometry;  photoionization;  analysis;  19930. 

Chemical  kinetics;  combustion;  decomposition;  free  radicals;  gas 
phase;  hydrocarbons;  hydrogen;  nitrogen;  oxygen;  rate  of  re- 
action; sulfur;  Arrhenius  parameters;  NSRDS-67. 

Chemical  kinetics;  combustion;  decomposition;  free  radicals;  gas 
phase;  hydrocarbons;  hydrogen;  nitrogen  oxygen;  rate  of  reac- 
tion; sulfur;  Arrhenius  parameters;  NBSIR  80-2118. 

Chemical  kinetics;  data  evaluation;  gas  phase;  photoabsorption 
cross  section;  photochemistry;  quantum  yield;  rate  constant; 
air  pollution;  atmospheric  chemistry;  19513. 

Chemical  kinetics;  data  evaluation;  gas  phase;  photoabsorption 
cross  section;  photochemistry;  quantum  yield;  rate  coefficient; 
air  pollution;  atmospheric  chemistry;  JPCRD  9,  No.  2,  295- 
472  (1980). 

Chemical  kinetics;  data  evaluation;  nitrogen  oxides;  photoab- 
sorption cross  section;  photochemistry;  quantum  yield;  rate 
coefficient;  atmospheric  chemistry;  NBSIR  80-2032. 

Chemical  kinetics;  decomposition;  disproportionation;  H-trans- 
fer;  initiation;  isomerization;  /!-alkane  pyrolysis;  rate  constants; 
recombination;  addition;  JPCRD  9,  No.  3,  523-560  (1980). 

Chemical  kinetics;  exposure;  exposure  reciprocity;  kinetic  equa- 
tions; photochemistry;  photon  intensity;  photoresist  exposure; 
rate  constants;  saturation  effect;  19418. 

Chemically  assisted  fracture;  fracture;  fracture  models;  reaction 
rate  theory;  slow  crack  growth;  surface  chemistry;  atmos- 
phere-assisted slow  crack  growth;  19588. 

Chemical  measurement  process;  energy;  environment;  health; 
modelling;  scientific  uncertainty;  societal  decisions;  socioscien- 
tific problems;  theory;  time  constants;  basic  research;  chal- 
lenge to  the  analytical  chemist;  19666. 

Chemical  modeling;  dynamic  materials  accounting;  in-process 
inventory;  solvent-extraction  contactors;  SP582,  pp.  712-717 
(June  1980). 

Chemical  petrology;  closure  correlation;  principal  components 
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analysis;  statistics;  19778. 

Chemical  potential;  combinatorial  entropy;  equation  of  state; 
interfacial  tension;  lattice  fluid;  miscibility;  spinodal;  19652. 

Chemical  potential;  density  gradient;  equation  of  state;  inhomo- 
geneous  fluid;  lattice  fluid;  long-range  interactions;  surface 
entropy;  Cahn-Hilliard  theory;  19653. 

Chemical  processing;  coordination  compounds;  enthalpimetry; 
glass  processing;  instrumentation;  paper  technology;  polymer 
ignition;  rubber  processing;  thermal  analysis;  thermogravi- 
metry;  adsorbents;  SP580. 

Chemical  profiling;  energy  dispersive;  macrosegregation;  mon- 
ochromatic incident  x-ray  beam;  multiphase  structure;  x-ray 
fluorescence;  19959. 

Chemical  shifts;  coupling  constants;  mass  spectrometry;  nitro- 
gen-15  NMR;  proton  NMR;  xanthen-O-yl  derivatives  of  urea; 
carbon-13  NMR;  19312. 

Chemical  state;  delayed  neutron;  fission;  phonon  distribution; 
UaOs;  UO2;  19683. 

Chemical  vapor  deposition;  composition;  crystal  structure;  grain 
size;  molybdenum  thin  films;  reflectance;  SP568,  pp.  287-292 
(July  1980). 

Chemical  vapor  deposition;  field  ion  microscopy;  iron  carbides; 
microstructure;  polycrystalline  iron  whiskers;  whiskers;  19927. 

Chemisorbed  C2H4;  neutron  inelastic  scattering;  Raney  nickel; 
vibrational  spectrum;  catalyst;  19573. 

Chemisorption;  composites;  coupling  agent;  dental  adhesion;  Po- 
lySAM;  adsorption;  19658. 

Chemisorption;  dielectric  response  theory;  photoemission;  relax- 
ation energy;  surface  spectroscopy;  19372. 

Chemisorption;  EELS;  electron  spectroscopy;  photoemission; 
UPS;  XPS;  AES;  19176 

Chemisorption;  ESCA;  oxygen;  ruthenium;  ruthenium  oxide; 
surface  reactions;  19254. 

Chemisorption;  electrodynamics;  infrared  spectra;  rhodium; 
carbon  monoxide;  19739. 

Chemisorption;  electron  energy  loss  spectroscopy;  ethylene; 
physisorption;  surface;  tungsten;  acetylene;  19390. 

Chemisorption;  electron  energy  loss  spectroscopy;  Ni(lll);  NO; 
vibrational  spectroscopy;  19800. 

Chemisorption;  electron  stimulated  desorption;  ESDIAD;  ion 
energy  distributions;  ion  yield;  oxygen;  photon  stimulated  de- 
sorption; synchrotron  radiation;  tungsten;  angular  distribution 
of  ions;  19533. 

Chemisorption;  electron  stimulated  desorption;  ion  angular  dis- 
tribution; nitric  oxide;  ruthenium;  surface;  carbon  monoxide; 
19924. 

Chemisorption;  electron  stimulated  desorption;  ion  angular  dis- 
tribution; oxygen;  stepped  surfaces;  surface  bonding;  tungsten; 
adsorption;  19860. 

Chemisorption;  electron  stimulated  desorption;  molecular  orien- 
tation; palladium  (210);  surface  science;  carbon  monoxide; 
19195. 

Chemisorption;  infrared  spectroscopy;  isomerization;  methyliso- 
cyanide;  rhodium;  aluminium  oxide;  19831. 

Chemisorption;  infrared  spectroscopy;  isotopic  exchange;  rhodi- 
um; carbon  monoxide;  19910. 

Chemisorption;  nitrous  oxide;  ruthenium;  surface  reaction;  ther- 
mal desorption;  19241. 

Chemistry  of  fire;  combustion  products;  detection;  fire  hazards; 
fire  modeling;  fire  protection;  fire  research;  fire  suppression; 
human  behavior  in  fires;  physics  of  fire;  toxicity  of  combus- 
tion products;  NBSIR  80-2127. 

Chemistry  research;  environmental  measurements;  materials  sci- 
ence; measurement  services;  molecular  science;  National  Mea- 
surement Laboratory;  nondestructive  evaluation;  nuclear  mea- 
surement technology;  physics  research;  radiation  research;  re- 
cycled materials;  SP572. 

Chevrel  phase;  crystal  fields;  Laves-phase;  magnetic  supercon- 
ductor; neutron  scattering;  reentrent  superconductor;  19629. 

Chevrel-phase;  crystal  fields;  magnetic  impurities;  magnetic  su- 
perconductors; rare  earths;  19504. 


Chiller  controls;  distributed  control  systems;  energy  conserva- 
tion; energy  conservation  devices;  microcomputers  and  mini- 
computers; microprocessor  applications;  programmable  con- 
trollers; building  automation;  building  controls;  building 
energy  management  systems;  NBSIR  80-2065. 

Chimneys;  fire  models;  fire  safety;  fire  tests;  flues;  heating  equip- 
ment; heat  transfer;  literature  reviews;  radiant  energy;  stoves; 
wood;  NBSIR  80-2140,  Vol.  1. 

China  syndrome  myth;  hydrogen  bubble  myth;  reactor  cooling; 
reactor  safety  system;  sequence  of  events;  Three  Mile  Island; 
SP594,  pp.  916-919  (Sept.  1980). 

Chi-square;  data  consistency;  data  testing;  ENDF/B-IV; 
ENDF/B-V;  fast  reactors;  group  cross  sections;  integral  ex- 
periments; least-squares  adjustment;  SP594,  pp.  182-186  (Sept. 
1980). 

Chloride;  fluorides;  microelectrodes;  microvolume;  analysis;  bio- 
physics; 19280 

Chlorine;  Hartree-Fock;  AT-matrix;  photoionization;  rare  gases; 
19304. 

Chlorine  chemistry;  formaldehyde;  ozone;  stratosphere;  absorp- 
tion cross-section;  19535. 

Chlorine  isotopes;  isotope  separation;  laser  chemistry;  19759. 

Chlorobenzene;  coincidence;  fragmentation;  ion  energetics; 
phenyl  ion;  photoionization;  19177. 

Cholesterol;  College  of  American  Pathologists;  definitive  meth- 
ods; glucose;  human  serum;  isotope  dilution;  mass  spectrom- 
etry; research  associate;  urea;  uric  acid;  19706. 

Cholesterol;  definitive  method;  gas  chromatography/mass  spec- 
trometry; isotope  dilution/mass  spectrometry;  reference 
method;  statistical  analysis;  total  serum  cholesterol;  19554. 

Cholesterol;  gas  chromatography/mass  spectrometry;  isotope  di- 
lution; serum;  19899. 

Chromate;  electrochemistry;  ellipsometry;  field  ion  microscopy; 
hydrogen;  inhibitors;  iron;  organic  coatings;  titanium-palladi- 
um alloys;  vanadium;  NBSIR  80-2101  (Navy). 

Chromate  ore;  environmental  effects;  lead  chromate  pigments; 
storm  water  runoff;  toxicity;  water  pollution;  air  pollution; 
NBSIR  80-1974 

Chromates;  coated  metals;  corrosion  inhibitor;  corrosion  mecha- 
nisms; ellipsometry;  simulated  paint  films;  19659. 

Chromaticity;  coefficient  of  luminous  intensity;  intercompari- 
sons;  retroreflectance;  retroreflector;  specifications;  test  meth- 
ods; accuracy;  TNI  125. 

Chromium;  foods;  interlaboratory  study;  standard  reference  ma- 
terials; yeast;  biological  matrix;  bovine  liver;  certified  refer- 
ence materials;  19420. 

Chromospheres,  stars;  circumstellar  shells;  late  type,  stars;  Can 
emission,  stars;  19119. 

Chromospheres,  stellar;  chromosphere,  sun;  ultraviolet  spectra; 
binary  stars;  19928. 

Chromosphere  sun;  emission-line  stars;  late-type  stars;  stellar 
chromospheres;  stellar  winds;  ultraviolet  spectra;  x-ray 
sources;  19523. 

Chromosphere,  sun;  ultraviolet  spectra;  binary  stars;  chromos- 
pheres, stellar;  19928 

Chronoamperometry;  corrosion  rate  measurement;  polarization; 
carbon  steel;  19840. 

Chrysotile  asbestos  particulate;  differential  thermal  analysis;  en- 
vironmental particulates;  thermal  analytical  methods;  alpha- 
quartz  particulate;  19890. 

Circuit  characterization;  cross-bridge  sheet  resistor;  electrical 
alignment  test  structure;  gated  diode;  integrated  test  structure; 
microelectronic  test  structure;  process  validation  wafer; 
random  fault  test  structure;  sheet  resistor;  test  methods;  test 
pattern;  test  structure;  19165. 

Circumstellar  shells;  late  type,  stars;  Can  emission,  stars;  chro- 
mospheres, stars;  19119. 

Civil  defense;  fallout  protection;  gamma-ray  shielding;  nuclear 
detonations;  nuclear  war;  radiation  shielding;  SP570. 

Civil  service;  code  administration  agencies;  idealized  system; 
reorganization;  SP586,  pp.  59-70  (June  1980). 
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CLIA  '67;  Clinical  Laboratories  Improvement  Act  of  1967; 
clinical  laboratory  evaluation;  evaluation,  internal  quality  con- 
trol; evaluation,  performance;  evaluation,  qualifications  of  lab- 
oratory personnel;  improvement;  proficiency  testing;  check- 
list; SP591.  pp.  53-62  (Aug.  1980). 

Classes  of  tests;  directory  of  accredited  laboratories;  discipline; 
laboratory  accreditation;  SP59J,  pp.  85-87  (Aug.  1980). 

Classical  scattering  angle;  dilute  gases;  inverse  power  potential; 
logarithmic  terms;  softness  expansion;  thermal  conductivity; 
viscosity;  19194. 

Classification;  crystal  data;  reduced  forms;  space  group  frequen- 
cy; symmetry;  Bravais  lattice;  19832. 

Classification;  decision  tables;  information  networks;  modeling; 
standards;  standards-writers;  systems  analysis;  building  stand- 
ards; NBSIR  80-1979 

CI  atoms;  formaldehyde;  kinetics;  ozone;  resonance  fluores- 
cence; stratosphere;  19704. 

Clean  Air  Act;  Environmental  Protection  Agency;  public  com- 
ment; regulation;  rulemaking;  air  pollution;  NBS-GCR-ETIP 
80-89. 

Clean  Air  Act;  economic  incentives;  emission  offsets;  emission 
reduction  trading;  enforcement;  Environmental  Protection 
Agency;  market  mechanisms;  air  pollution;  NBS-GCR-ETIP 
80-87 

Clean  Air  Act;  emission  control  technology;  Environmental 
Protection  Agency;  innovative  technology;  innovative  waiv- 
ers; regulation;  air  pollution;  NBS-GCR-ETIP  80-88. 

Cleaning;  dirt  films;  reflectance;  silicon  photodiodes;  19675. 

Clear  Perspex;  dose  rate  dependence;  dosimetry;  dyed  plastic 
dosimeters;  electron  beams;  gamma  rays;  plastic  dosimeters; 
polyvinylchloride;  radiation  processing;  radiochromic  dye 
films;  blue  cellophane;  cellulose  triacetate;  19338. 

Climatological  sampling  errors;  hurricanes;  simulation  sampling 
errors;  wind  loads;  19549. 

Climatology;  hurricanes;  statistical  analysis;  structural  engineer- 
ing; tropical  cyclones;  wind  (meteorology);  buildings  (codes); 
19835. 

Climatology;  hurricanes;  statistical  analysis;  structural  engineer- 
ing; tropical  cyclones;  wind  (meteorology);  building  (codes); 
BSS124. 

Climatology;    hurricanes;    structural    engineering;  tornadoes; 

winds;  buildings;  19360. 
Climatology;  pyrheliometry;  solar  constant;  solar  variability; 

19473. 

Clinical  analysis;  clinical  chemistry;  definitive  method;  electro- 
lytes; flame  atomic  absorption  spectroscopy;  interlaboratory 
testing;  precision;  reference  method;  semiautomated  pipetting; 
serum  lithium  analysis;  statistical  analysis;  accuracy;  SP260-69. 

Clinical  application;  elemental '  analysis;  in  vivo  measurement; 
neutron  activation;  body  composition;  SP594.  pp.  456-457 
(Sept.  1980). 

Clinical  chemistry;  definitive  method;  electrolytes;  flame  atomic 
absorption  spectroscopy;  interlaboratory  testing;  precision; 
reference  method;  semiautomated  pipetting;  serum  lithium 
analysis;  statistical  analysis;  accuracy;  clinical  analysis;  SP260- 
69. 

Clinical  Laboratories  Improvement  Act  of  1967;  clinical  labora- 
tory evaluation;  evaluation,  internal  quality  control;  evalua- 
tion, performance;  evaluation,  qualifications  of  laboratory  per- 
sonnel; improvement;  proficiency  testing;  checklist;  CLIA  '67; 
SP591.  pp.  53-62  (Aug.  1980). 

Clinical  laboratories;  cost  effectiveness;  environmental  laborato- 
ries; licensure;  performance  evaluation;  physician's  office  labo- 
ratories; proficiency  testing;  public  health;  recombinant  DNA; 
registration  and  approval;  voluntary  standards;  SP591,  pp.  63- 
66  (Aug.  1980). 

Clinical  laboratory  evaluation;  evaluation,  internal  quality  con- 
trol; evaluation,  performance;  evaluation,  qualifications  of  lab- 
oratory personnel;  improvement;  proficiency  testing;  check- 
list; CLIA  '67;  Clinical  Laboratories  Improvement  Act  of 
1967;  SP591,  pp.  53-62  (Aug.  1980). 


Clocks;  HF;  interference;  satellite;  spectrum;  spectrum  conserva- 
tion; standard;  time  broadcast  stations;  voice  announcements; 
19525. 

Clocks;  Loran-C;  propagation;  reciprocity;  synchronization; 
19524. 

Closure  correlation;  principal  components  analysis;  statistics; 

chemical  petrology;  19778. 
Clothing  wardrobes;  health  care  facilities;  hospitals;  mattresses; 

smoke  movement;  sprinkler  systems;  NBSIR  80-2097. 
Clusters;  evolution-stars;  open-stars;  stellar  statistics;  19138. 
Clusters,  instability;  Elvin-Helmholtz;  galaxies;  19766. 
Cm  isotopes;  fast  chopper;  neutron  parameters;  transmission 

measurements;  SP594.  p.  908  (Sept.  1980). 
C(n,n);  time-of-flight;  total  cross  section;  SP594,  pp.  48-51  (Sept. 

1980). 

CO;  Q;  Fj;  H2;  local  density  models;  N2;  O2;  Xa\  B2;  19289. 

CO;  diatomic  molecules;  electron  energy  loss  spectroscopy;  vi- 
brational spectroscopy;  adsorption;  19206. 

CO;  discharge  sampling;  F-atom  reactions;  FCO;  F2CO;  infrared 
spectrum;  matrix  isolation;  NF3;  normal  coordinate  analysis; 
photodissociation;  ultraviolet  spectrum;  19393. 

CO;  Franck-Condon  factors;  ion;  photoelectron  spectra;  pho- 
toionization;  shape  resonance;  synchrotron  radiation;  vibra- 
tional intensity  distribution;  carbon  monoxide;  19184. 

CO;  photoelectron  spectra;  photoionization;  shape  resonance; 
synchrotron  radiation;  angle  resolved  photoemission;  angular 
distributions;  carbon  monoxide;  19559. 

COBOL;  PL/1;  benchmark;  SP500-65.  pp.  53-59  (Oct.  1980). 

CODASYL;  data  base;  data  base  management  systems;  data 
description  language;  data  manipulation  language;  perform- 
ance evaluation;  schema;  simulation  modeling;  SP500-65,  pp. 
3-10  (Oct.  1980). 

CO2;  induced  absorption  spectra;  molecular  calculations;  N2;  O2; 
spectral  moments;  three-body  contributions;  virial  coefficients; 
anisotropic  polarizability;  19296. 

CO2  laser;  FIR  laser;  laser  frequency  measurement;  new  laser 
lines;  relative  intensity;  relative  polarization;  CH2DOH;  19460. 

CO2  laser;  holographic  interferometry;  measured  performance; 
optical  path  difference;  temperature  profile;  thermal  distor- 
tion; thermal  lensing;  ZnSe;  absorption;  calculated  perform- 
ance; SP568.  pp.  73-89  (July  1980). 

CO2  laser;  KCl;  laser  damage;  laser  fusion;  NaCl;  nanosecond 
pulse;  surface  damage;  alkali  halides;  SP568,  pp.  209-227  (July 
1980). 

Coal  conversion;  failure  analysis;  Incoloy  800;  alloy  800;  19736. 

Coal  conversion;  high  temperatures;  Johnson  noise;  process  in- 
strumentation; thermocouples;  thermometry;  19344. 

Coalescence  of  microcracks;  end  of  microfibril;  microcrack  for- 
mation; microfibrillar  structure;  rupture  of  taut  tie  molecules; 
strain  to  break;  stress  to  break;  19948. 

Coal  gasification;  coal  slag;  high  temperature;  steam;  viscosity; 
NBSIR  80-2124. 

Coal  gasification;  elevated  temperatures;  ferritic  stainless  steels; 
gaseous  environments;  nickel  alloy  671;  nickel  alloy  800;  oxi- 
dizing/sulfidizing  gas;  premature  failure;  stress  corrosion 
cracking;  austenitic  stainless  steels;  19623. 

Coal  mines;  electrical  equipment;  enclosures;  explosion;  explo- 
sion containment;  mine  safety;  bibliography;  NBSIR  80-2112. 

Coal  slag;  conductivity;  electrical;  electrical  conductivity;  ferric; 
ferric/ferrous  ratio;  ferrous;  ionic;  ionic  conductivity; 
magnetohydrodynamics  iron;  MHD;  silicates;  19576. 

Coal  slag;  high  temperature;  steam;  viscosity;  coal  gasification; 
NBSIR  80-2124. 

Coal  slag;  materials  performance;  alloys;  candidate  materials; 
19313. 

Coated  metals;  corrosion  inhibitor;  corrosion  mechanisms;  ellip- 
sometry;  simulated  paint  films;  chromates;  19659. 

Coatings;  coating  thickness;  coating  thickness  gages;  coating 
thickness  measurement;  electrodeposited  coatings;  electrode- 
position;  thickness;  thickness  gages;  calibration;  calibration  of 
thickness  gages;  calibration  standards;  19954. 
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Coatings;  electrodeposition;  epitaxy;  tin  aluminum;  zinc;  alumi- 
num; 19730. 

Coatings;  encapsulation;  hydrogen;  thin  films;  water;  water  ab- 
sorption; absorption;  calorimetry;  SP568,  pp.  237-246  (July 
1980). 

Coatings;  internal  reflectance  spectroscopy;  silicon  monoxide; 
thorium  fluoride;  zinc  selenide;  zinc  sulfide;  absorption; 
SP568.  pp.  247-256  (July  1980). 

Coatings  design;  polarization  effects;  resonator  analysis;  SP568, 
pp.  439-443  (July  1980). 

Coating  thickness;  coating  thickness  gages;  coating  thickness 
measurement;  electrodeposited  coatings;  electrodeposition; 
thickness;  thickness  gages;  calibration;  calibration  of  thickness 
gages;  calibration  standards;  coatings;  19954. 

Coating  thickness  gages;  coating  thickness  measurement;  elec- 
trodeposited coatings;  electrodeposition;  thickness;  thickness 
gages;  calibration;  calibration  of  thickness  gages;  calibration 
standards;  coatings;  coating  thickness;  19954. 

Coating  thickness  measurement;  electrodeposited  coatings;  elec- 
trodeposition; thickness;  thickness  gages;  calibration;  calibra- 
tion of  thickness  gages;  calibration  standards;  coatings;  coat- 
ing thickness;  coating  thickness  gages;  19954. 

Coaxial  bead  resonance;  coaxial  resonator;  dielectric  constant; 
dielectric  loss;  dielectric  temperature  dependence;  lunar  soil; 
19252. 

Coaxial  line  open  circuit;  coaxial  line  support  bead;  dielectric 
constant;  dielectric  loss;  rf  and  microwave  dielectrics;  stand- 
ard dielectric  liquids;  19542. 

Coaxial  line  support  bead;  dielectric  constant;  dielectric  loss;  rf 
and  microwave  dielectrics;  standard  dielectric  liquids;  coaxial 
line  open  circuit;  19542. 

Coaxial  resonator;  dielectric  constant;  dielectric  loss;  dielectric 
temperature  dependence;  lunar  soil;  coaxial  bead  resonance; 
19252. 

Cobalt;  forbidden  lines;  iron;  nickel;  transition  probabilities;  wa- 
velengths; allowed  lines;  atomic  energy  levels;  19807. 

Cobalt-chromium  alloy;  corrosion-fatigue;  fatigue;  stainless  steel; 
surgical  implant  metals;  titanium  alloy;  19100. 

Cobalt-60  source;  commissioning  dosimetry;  dosimetry;  ferrous 
sulfate  dosimeter;  gamma  radiation;  process  control;  quality 
control;  radiation  sterilization;  radiochromic  dye  dosimeter; 
red  Perspex  dosimeter;  absorbed  dose;  eerie  sulfate  dosimeter; 
19343. 

Code  administration;  Indiana  building  code  enforcement;  local 
government;  political  appointments;  survey  of  local  building 
departments;  building  departments;  building  inspection;  SP586, 
pp.  33-42  (June  1980). 

Code  administration  agencies;  idealized  system;  reorganization; 
civil  service;  SP586.  pp.  59-70  (June  1980). 

Code  comparison;  ENDF/B-IV;  multigroup;  photon-produc- 
tion; SP594  pp.  209-212  (Sept.  1980). 

Code  development;  court  decisions;  legal  basis;  liability;  regula- 
tion; regulatory  impacts;  technology;  building  codes;  building 
laws  and  regulations;  NBS-GCR-80-286. 

Code  enforcement;  course  development;  educational  require- 
ments; inspection;  licensing;  testing;  training  code  officials; 
building  codes;  building  inspectors;  SP586,  pp.  71-83  (June 
1980). 

Code  independence;  data;  data  link  control  procedures;  data 
transparency;  interoperability;  teleprocessing;  transmission;  ad- 
vanced data  communication  control  procedures;  ANSI  X3.66; 
bit-oriented;  FIPS  PUB  71. 

Code  official;  consultant;  engineer;  equivalent  life  safety;  munic- 
ipal attorney;  product  endorsement;  professional  liability;  var- 
iances; appeals  process;  architect;  certification;  checklists; 
SP586.  pp.  45-57  (June  1980). 

Code  official;  demonstration  program;  institutional  constraints; 
solar  builder/developer;  solar  energy;  building  code;  19729. 

Code  official;  demonstration  program;  institutional  constraints; 
solar  builder/developer;  solar  energy;  building  code;  SP586, 
pp.  181-185  (June  1980). 


Code  official;  demonstration  program;  institutional  constraints; 
solar  builder/developer;  solar  energy;  building  code;  NBSIR 

79-  1957. 

Code  provisions;  comparison;  existing  buildings;  housing  codes; 
model  codes;  performance  levels;  regulations;  rehabilitation; 
SP586.  pp.  117-133  (June  1980). 

Codes;  computer  program;  decision  table;  network;  performance 
requirements;  software;  specifications;  standards;  systems  anal- 
ysis/engineering; NBS-GCR-80-257 

Codes;  computer  program;  decision  table;  network;  performance 
requirements;  software;  specifications;  standards;  systems  anal- 
ysis/engineering; NBS-GCR  -80-258 

Codes;  criteria;  project  summaries;  standards;  technical  bases; 
building  research;  building  technology;  SP446-4. 

Codes;  criteria;  project  summaries;  standards;  technical  bases; 
building  research;  building  technology;  SP446-3. 

Codes;  decision  theory;  editing;  networks;  specifications  stand- 
ards; systems  analysis/engineering;  NBS-GCR-80-259. 

Codes;  design  criteria;  disaster;  earthquakes;  ground  motion; 
seismology;  standards;  storm  surge;  structural  engineering; 
structural  response;  tsunami;  wind  loads;  winds;  accelero- 
graph;  SP560. 

Codes;  earthquake;  engineers;  Florida;  inspection;  legislation;  re- 
certification;  architects;  SP586,  pp.  197-203  (June  1980). 

Codes;  performance  criteria;  solar  heating  system;  standards; 
19377 

Codes  and  standards;  construction  safety;  design;  loads;  mainte- 
nance; occupational  hazards;  scaffolds;  stiffness;  strength; 
structural  safety;  work  surfaces;  NBSIR  79-1937. 

Coefficient;  ethylene;  second  virial;  state-of-the-art;  temperature; 
Burnett  PVT  measurements;  19115. 

Coefficient  induced  dipoles;  collision-induced  spectra;  dielectric 
virial;  intermolecular  transactions;  molecular  Constance;  spec- 
tral shape;  19413. 

Coefficient  of  luminous  intensity;  coefficient  of  retroreflection; 
projector;  receiver;  retroreflectometer;  retroreflector;  sample 
carrier;  19394. 

Coefficient  of  luminous  intensity;  intercomparisons;  retroreflec- 
tance;  retroreflector;  specifications;  test  methods;  accuracy; 
chromaticity;  TN1125. 

Coefficient  of  retroreflection;  projector;  receiver;  retroreflecto- 
meter; retroreflector;  sample  carrier;  coefficient  of  luminous 
intensity;  19394 

Coexistence  boundary;  critical  point;  densities;  equation  of  state; 

fluids;  orthobaric  densities;  propane;  specific  heats;  thermody- 
namic properties;  vapor  pressures;  19204. 
Coexistence  curve;  critical  exponents;  critical  isochore;  critical 

parameters;  equation  of  state;  ethylene;  impurities;  isochores; 

scaling  laws;  Burnett  method;  19894. 
Cogeneration;  costs;  economic  analysis;  energy  consumption; 

HVAC  systems;  Total  Energy  systems;  NBS-GCR-80-164 
Cogeneration;  costs;  economic  analysis;  HVAC  systems;  Total 

Energy  system;  NBS-GCR-80-165. 
Cognition;  firesetters;  human  behavior;  social  environments; 

social  learning  theory;  antisocial  behavior;  arson;  NBS-GCR- 

80-  194 

Cognitive  processes;  nuclear  weapon  theft;  perceptual  processes; 
psychological  deterrence;  security  systems;  sensory  processes; 
NBSIR  80-2038 

Coherence;  laser  applications;  microdensitometry;  microlitho- 
graphy;  micrometrology;  optical  microscopy;  partially  coher- 
ent imaging;  19164. 

Coherent  and  incoherent  scattering;  Be,  Ni,  Cu;  Bragg  cut-off; 
SP594.  pp.  101-104  (Sept.  1980). 

Coherent  interfaces;  equilibrium;  incoherent  interfaces;  solid- 
fluid  interface;  stressed  solid;  thermodynamics;  vacancies; 
19949. 

Coherent  scattering;  Compton  scattering;  gamma  rays;  pair  pro- 
duction; photoelectric  absorption;  photons;  triplet  production; 
x  rays;  attenuation  coefficient;  JPCRD  9,  No.  4,  1023-1148 
(1980). 
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Coincidence;  cyclopropene;  fragmentation;  mass  spectrometry; 
photoionization;  threshold  photoelectron  spectroscopy;  time 
of  flight  mass  spectrometry;  19196. 

Coincidence;  cyclopropene;  fragmentation;  photoionization;  pro- 
pyne;  threshold  photoelectron  spectroscopy;  allene;  19803. 

Coincidence;  fragmentation;  ion  energetics;  phenyl  ion;  pho- 
toionization; chlorobenzene;  19177. 

Coincidence;  fragmentation;  kinetics;  photoelectron;  photoioni- 
zation; unimolecular;  benzene;  benzonitrile  ion;  19603. 

Coincidence;  fragmentation;  mass  spectrometry;  photoionization; 
threshold  photoelectron  spectroscopy;  time  of  flight  mass 
spectrometry;  allene;  autoionization;  19943. 

Coincidence  counter;  neutron;  nondestructive  assay;  precision; 
random  driver;  stability;  uranium;  calibration;  SP582.  pp.  201- 
220  (June  1980). 

Coincidence  mass  spectrometry;  field  ionization  mass  spectrom- 
etry; ion  fragmentation;  mass  spectrometry;  perfluoroethane; 
photoelectron  spectroscopy;  quasiequilibrium  theory;  thresh- 
old photoelectron  spectroscopy;  CsFe;  19291. 

Coincidence  measurements;  electrons;  linac;  nuclear  reactions; 
superconducting;  accelerators;  19248. 

Coincident  ion  mass  spectrometry;  deuterated  water;  deuterium 
oxide;  photoelectron  spectroscopy;  threshold  photoelectron 
spectroscopy;  water;  appearance  energy;  19345. 

Collaborative  reference  programs;  history;  interlaboratory  test- 
ing program;  laboratory  evaluation;  National  Bureau  of 
Standards;  paper;  paperboard;  TAPPI;  test  methods;  Youden 
graphical  analysi;  19321. 

Collaborative  reference  programs;  laboratory  performance;  mea- 
surement assurance;  measurement  evaluation  technology;  mea- 
surement services;  physical  standards;  proficiency  testing; 
standard  reference  materials;  testing;  traceability;  calibrations; 
SP591,  pp.  15-22  (Aug.  1980). 

Collaborative  reference  program,  test  method;  interlaboratory 
testing;  laboratory  evaluation;  linear  model;  measuring  proc- 
ess; proficiency  testing;  Youden  two-sample  analysis;  SP591, 
pp.  25-30  (Aug.  1980). 

Collapse;  concrete;  concrete  strength;  construction;  construction 
loads;  cooling  tower;  dynamic  effects;  failure;  failure  investi- 
gation; hoisting  loads;  hyperbolic  shell;  NBSIR  80-2010. 

Collapse;  concrete;  concrete  strength;  construction;  cooling 
tower;  failure;  hyperbolic  shell;  shell;  NBSIR  78-1578. 

Collection  efficiency;  quantum  efficiency;  silicon  photodiode; 
surface  recombination;  19738. 

Collector  efficiency;  comparison  German  BSE  vs  ASHRAE  93- 
77  test  procedures;  environmental  simulation  for  solar  collec- 
tor testing;  optical  and  thermal  loss  characteristics  of  solar 
collectors;  solar  collectors;  wind  speed  and  sky  temperature 
effects  on  solar  collector  performance;  19239. 

Collector  efficiency;  comparison  German  BSE  vs  ASHRAE  93- 
77  test  procedures;  environmental  simulation  for  solar  collec- 
tor testing;  optical  and  thermal  loss  characteristics  of  solar 
collectors;  solar  collectors;  wind  speed  and  sky  temperature 
effects  on  solar  collector  performance;  19325. 

Collector  installation;  field  survey;  guidelines;  low-sloped  roofs; 
roofing  performance;  solar  collectors;  TNI  134. 

Collector  insulation;  insulation;  solar  collector;  standard  insula- 
tion test  methods;  accelerated  aging;  NBSIR  79-1908. 

Collector  rating;  environmental  influence;  outdoor  testing;  solar 
collectors;  solar  simulators;  thermal  testing;  ASHRAE  Stand- 
ard 93;  19366 

College  of  American  Pathologists;  criteria;  inspection;  inspec- 
tor's manual;  pathology;  proficiency  testing;  standards;  ac- 
creditation; SP591.  pp.  71-74  (Aug.  1980). 

College  of  American  Pathologists;  definitive  methods;  glucose; 
human  serum;  isotope  dilution;  mass  spectrometry;  research 
associate;  urea;  uric  acid;  cholesterol;  19706. 

Colleges;  confidence;  criteria;  evaluation;  hospitals;  inspectors; 
marketing;  qualification;  re-examination;  technicians;  accredi- 
tation; certification;  SP591,  pp.  3-5  (Aug.  1980). 

CoUimation;  high  resolution;  image  intensifier;  image  signals; 


microradiography;  monochromatic  radiography;  real-time  ra- 
diography; x-ray  image  magnifier;  background  scattering; 
19863. 

Collisional  ionization;  opto-galvanic  spectroscopy;  sodium;  state 
specific  rate  constants;  two-photon;  19956. 

Collisional  redistribution;  emission;  line  shape;  radiative  damp- 
ing; absorption;  19710. 

Collision-induced;  induced  dipoles;  infrared  absorption;  Raman 
spectrum;  spectra;  transient  dipoles;  anisotropic  polarizability; 
19414 

Collision-induced  spectra;  dielectric  virial;  intermolecular  trans- 
actions; molecular  Constance;  spectral  shape;  coefficient  in- 
duced dipoles;  19413. 

Collision  integral;  dilute  gas;  kinetic  perturbation  theory;  kinetic 
theory;  nonequilibrium  perturbation  theory;  perturbation 
theory;  soft  spheres;  transport  coefficients;  Boltzmann  equa- 
tion; 19866 

Collision  physics;  dimer  lasers;  energy  transfer;  lasers;  calcium; 
19775. 

Collision  probability;  probability  distribution;  sensitivity  analy- 
sis; separation  standard;  vertical  error;  vertical  overlap;  air 
safety;  NBSIR  80-1990 

Collisions;  electron-molecule;  exchange  potentials;  model  poten- 
tial; 19747 

Collision  strength;  effective  Gaunt-factor;  electron  impact  exci- 
tation; magnesium  sequence;  zinc  sequence;  beryllium  se- 
quence; 19353. 

Color;  colorimetry;  fluorescent;  fluorescent  specimens;  measure- 
ment; NBS-GCR-79-185. 

Color;  environmental  psychology;  illumination;  perception; 
questionnaires;  research  methodology;  sensory  environment; 
social  sciences;  thermal  environment;  architecture;  audition; 
built  environment;  SP474. 

Color  centers;  darkening  of  crystals;  dosimetry;  electron  dosi- 
metry; F-centers;  gamma-ray  dosimetry;  lithium  fluoride;  M- 
centers;  megarad  dosimetry;  N-centers;  radiation  darkening; 
radiation  processing;  R-centers;  absorption  spectroscopy; 
alkali  halides;  19352 

Colorimetry;  fluorescent;  fluorescent  specimens;  measurement; 
color;  NBS-GCR-79-185. 

Column  spreading;  GPC;  liquid  size  exclusion  chromatography; 
narrow  fractions;  polydispersity;  recycle  GPC;  recycle  liquid 
size  chromatography;  anionic  polystyrenes;  19426. 

Combination  reaction;  discharge;  hydrogen  atoms;  nitrogen 
atoms;  19716. 

Combinatorial  entropy;  equation  of  state;  interfacial  tension;  lat- 
tice fluid;  miscibility;  spinodal;  chemical  potential;  19652. 

Combinatorial  optimization;  high-speed  rail;  mathematical 
models;  modal  split;  network  analysis;  benefit-cost  analysis; 
NBSIR  79-1724 

Combined  analysis;  electron  scattering;  high  accuracy;  low  and 
high  momentum  transfer;  rms  radius;  carbon;  19374. 

Combustibles;  ferrous  scrap;  resource  recovery;  temperature; 
test  procedure;  time;  19285. 

Combustion;  decomposition;  degradation;  electron  capture;  gas 
chromatography;  infrared  spectroscopy;  mass  spectroscopy; 
phosgene;  polymer;  poly(vinyl  chloride);  PVC;  pyrolysis;  car- 
bonyl  chloride;  19503. 

Combustion;  decomposition;  free  radicals;  gas  phase;  hydrocar- 
bons; hydrogen;  nitrogen;  oxygen;  rate  of  reaction;  sulfur; 
Arrhenius  parameters;  chemical  kinetics;  NSRDS-67. 

Combustion;  decomposition;  free  radicals;  gas  phase;  hydrocar- 
bons; hydrogen;  nitrogen  oxygen;  rate  of  reaction;  sulfur;  Arr- 
henius parameters;  chemical  kinetics;  NBSIR  80-2118. 

Combustion;  fatality  (LC50);  hydrogen  cyanide;  incapacitation; 
inhalation;  test  method;  toxicology;  NBSIR  80-2077. 

Combustion;  fire;  heat  release;  oxygen  consumption;  polymers; 
19322 

Combustion;  flames;  free  radicals;  medical  physics;  spectros- 
copy; Broida;  19680. 
Combustion;    laser;   photochemistry;    radical;   chain  reaction; 
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19198. 

Combustion;  methyl  radicals;  modeling;  oxidation;  oxygen;  rate 
constant;  atmospheric  reactions;  19149. 

Combustion  measurements;  convolution  algorithm;  diffusion  jet; 
laser  diagnostics;  reconstruction  algorithm;  tomography;  ab- 
sorption measurement;  19822. 

Combustion  products;  detection;  fire  hazards;  fire  modeling;  fire 
protection;  fire  research;  fire  suppression;  human  behavior  in 
fires;  physics  of  fire;  toxicity  of  combustion  products;  chemis- 
try of  fire;  NBSIR  80-2127. 

Command  codes;  disk  drives;  Federal  Information  Processing 
Standard;  format  track;  operational  specification;  rotating 
mass  storage  subsystems;  sense  information;  status  byte;  FIPS 
PUB  63. 

Command  language;  interaction  language;  language  transforma- 
tion; language  uniformity;  user-computer  interaction;  user-ori- 
ented system  design;  bibliographic  retrieval  systems;  SP500- 
63. 

Command  languages;  communications;  computer  access;  com- 
puter networks;  minicomputers;  protocols;  user  interfaces; 
SP500-68 

Commercial  buildings;  economic  feasibility;  economic  optimiz- 
ation; solar  energy  systems;  active  solar  energy;  break-even 
analysis;  building  economics;  19350. 

Commercial  buildings;  investment  analysis;  life-cycle  cost  analy- 
sis; passive  solar  energy;  retrofit;  revitalization;  solar  energy 
systems;  benefit-cost  analysis;  building  economics;  BSS125. 

Commissioning  dosimetry;  dosimetry;  ferrous  sulfate  dosimeter; 
gamma  radiation;  process  control;  quality  control;  radiation 
sterilization;  radiochromic  dye  dosimeter;  red  Perspex  dosi- 
meter; absorbed  dose;  eerie  sulfate  dosimeter;  cobalt-60 
source;  19343. 

Committee;  concentration;  department;  formaldehyde;  formalde- 
hyde-based chemicals;  formaldehyde  level;  standards;  urea- 
formaldehyde  resins;  SP586.  pp.  253-258  (June  1980). 

Common  command  language;  communication  protocols;  com- 
puter network  protocols;  feature  analysis;  file  access  function; 
file  manipulation  function;  network  architecture;  NBS-GCR- 
80-256. 

Common  data  formatting;  Experimental  Technology  Incentives 
Program;  hearing  procedures;  regulatory  lag;  utility  commis- 
sions; caseload  management;  case  scheduling;  NBS-GCR- 
ETIP  79-72. 

Communication;  gamma-ray  measurement;  human  serum;  indus- 
trial development;  industrial  furnace;  measurement;  polarized 
electrons;  secondary  standards;  signs;  symbols;  antifouling 
coating;  DIM/NBS  64,  No.  2,  1-36  (1980). 

Communication  protocol;  file  transfer  protocol;  protocol  specifi- 
cation; readability  analysis;  service  specification  transport  pro- 
tocol; verification;  alternating  bit  protocol;  NBS-GCR-80-281. 

Communication  protocols;  computer  network  protocols;  design 
specification;  formal  specification;  network  architecture; 
networking;  session  protocols;  transport  protocols;  NBS- 
GCR-80-246. 

Communication  protocols;  computer  network  protocols;  feature 
analysis;  file  access  function;  file  manipulation  function;  net- 
work architecture;  common  command  language;  NBS-GCR- 
80-256 

Communication  protocols;  computer  network  protocols;  feature 
analysis;  network  architecture;  networking;  session  protocol; 
transport  protocols;  NBS-GCR-80-245. 

Communication  protocols;  computer  network  protocols;  net- 
work architecture;  networking;  protocol  design  specification; 
session  protocols;  transport  protocols;  NBS-GCR-80-289. 

Communications;  Computer-Based  Message  Systems;  computer 
based  office  systems;  office  automation;  CBMS;  NBS-GCR- 
80-210 

Communications;  comparative  study;  local  area  network;  per- 
formance; SP500-65.  pp.  87-97  (Oct.  1980). 

Communications;  computer  access;  computer  networks;  mini- 
computers; protocols;  user  interfaces;  command  languages; 


SP500-68. 

Communications;  computer  communications;  computer  net- 
works; data  communications;  data  networks;  local  area  net- 
works; networks;  19125. 

Communications;  evacuation;  fire  alarms;  fire  safety;  human  be- 
havior; human  factors;  panic;  safety;  smoke;  symbols;  NBSIR 
80-2070 

Communications;  fiber  optics;  guided  wave  transmission;  optical 
cable;  optical  communication;  optical  fiber;  optical  fiber  wa- 
veguide; optical  transmission;  optical  waveguide;  telecommu- 
nications; waveguide;  19495. 

Communications;  navigation;  precise  time;  precision  oscillators; 
atomic  clocks;  19439. 

Communications  equipment  standard;  compatibility;  inter- 
changeability;  law  enforcement;  microphone  cable;  micro- 
phone connector;  mobile  FM  transceiver;  19701. 

Communications  networks;  CROSSFIRE;  link  protocols;  local 
survivability;  NBSIR  80-2149. 

Communications  security;  computer  security;  cryptography; 
Data  Encryption  Standard;  in-service  testing;  maintenance 
tests;  Monte-Carlo  testing;  stuck-fault  testing;  test  cases;  vali- 
dation vs.  maintenance;  SP500-61. 

Communications  security;  computer  security;  cryptography;  en- 
cryption standard;  interface  requirements;  Monte-Carlo  test- 
ing; testbed;  test  cases;  validating  correctness;  SP500-20,  Re- 
vised 1980. 

Communications  technology;  computer  networks;  computer 
technology;  data  entry;  distributed  processing;  Educational 
Resources  Information  Center  (ERIC);  information  systems; 
intelligent  terminals;  mass  storage  technology;  microfiche;  mi- 
crographics; NBSIR  80-2005. 

Community  noise;  measurement  errors;  noise;  noise  exposure; 
sampling  (temporal);  statistics;  time-varying  signals;  19116. 

Compact  range;  data;  daylighting;  energy;  environmental;  shale 
oil;  SRM;  weights  and  measures;  x-ray  exams;  DIM/NBS  64, 
No.  6,  1-24  (1980). 

Compact  tabulation;  critical  evaluation;  hydrogen  through  iron; 
selected  transition  probabilities;  atomic  oscillator  strengths; 
19824 

Comparative  study;  local  area  network;  performance;  communi- 
cations; SP500-65.  pp.  87-97  (Oct.  1980). 

Comparison;  existing  buildings;  housing  codes;  model  codes; 
performance  levels;  regulations;  rehabilitation;  code  provi- 
sions; SP586.  pp.  117-133  (June  1980). 

Comparison;  performance  of  computer  systems;  UNIX;  upgrad- 
ing changes;  SP500-65,  pp.  233-243  (Oct.  1980). 

Comparison;  total  neutron  spectra;  Al  and  Nb;  SP594,  pp.  73-77 
(Sept.  1980). 

Comparison  German  BSE  vs  ASHRAE  93-77  test  procedures; 
environmental  simulation  for  solar  collector  testing;  optical 
and  thermal  loss  characteristics  of  solar  collectors;  solar  col- 
lectors; wind  speed  and  sky  temperature  effects  on  solar  col- 
lector performance;  collector  efficiency;  19239. 

Comparison  German  BSE  vs  ASHRAE  93-77  test  procedures; 
environmental  simulation  for  solar  collector  testing;  optical 
and  thermal  loss  characteristics  of  solar  collectors;  solar  col- 
lectors; wind  speed  and  sky  temperature  effects  on  solar  col- 
lector performance;  collector  efficiency;  19325. 

Comparison  neutron  yields;  GELINA;  HELIOS;  KFK; 
ORELA;  PSR;  "white"  neutron  sources;  WNR;  SP594.  pp. 
920-928  (Sept.  1980). 

Comparisons  to  ^^^(n,f)  and  ^^^f(sf);  experimental  prompt  neu- 
tron spectra;  fermi-gas  model;  fission  calculation  of  prompt 
fission  neutron  spectrum  as  function  of  fissioning  nucleus  and 
excitation  energy;  SP594,  pp.  788-792  (Sept.  1980). 

Comparison  to  experimental  data;  coupled  channels  model  cal- 
culation; nuclear  reactions;  SP594,  pp.  52-57  (Sept.  1980). 

Comparison  with  calculated  excitation  functions;  inferred  level 
cross  sections  for  22  states;  measured  crg(En,125°);  nuclear 
reactions  "T^n.n'y);  time-of-flight;  SP594.  pp.  685-689  (Sept. 
1980). 
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Comparison  with  He*,  Ne;  critical  anomaly;  dielectric  constant; 
differential  capacitance  cell;  SFe;  20  microK  thermostat; 
19484. 

Compartment  fires;  decision  analysis;  fabric  flammability;  fire 
suppression;  fire  tests;  flame  research;  smoke  detectors;  toxic- 
ity; bibliographies;  building  fires;  cable  fires;  NBSIR  80-2114. 

Compartment  fires;  doors;  egress;  fire  tests;  high-rise  buildings; 
leakage;  life  safety;  smoke;  smoke  movement;  stack  effects; 
test  methods;  building  fires;  NBSIR  80-2004. 

Compatibility;  interchangeability;  law  enforcement;  microphone 
cable;  microphone  connector;  mobile  FM  transceiver;  com- 
munications equipment  standard;  19701. 

Competition;  Experimental  Technology  Incentives  Program; 
government  policy;  innovation;  semiconductor  industry;  tech- 
nological change;  NBS-GCR-ETIP  80-91. 

Competition;  economics  of  standards;  law;  standards;  antitrust; 
certification;  NBSIR  79-1921. 

Competitive  reactions;  complex  reactions;  heating  rate;  inde- 
pendent reactions;  kinetics;  lifetime  prediction;  nonisothermal 
kinetics;  thermal  analysis;  activation  energy;  19267. 

Compilation  of  solubility  data;  disproportionation  of  mercury 
(I);  electromotive  force  measurements;  mercury  (I)  chloride; 
solubility;  solubility  product;  standard  electrode  potentials; 
standard  thermodynamic  functions;  JPCRD  9,  No.  4,  1307- 
1330  (1980). 

Complete  damping;  consistency;  coupled  channels;  integral  data; 
microscopic  data  analysis;  SP594,  pp.  862-866  (Sept.  1980). 

Complexometric  titration  of  uranium  and  thorium;  dissolution  of 
nuclear  fuel-cycle  materials;  half  lives  plutonium  isotopes;  plu- 
tonium  and  thorium;  plutonium  reference  materials;  assay  of 
uranium;  automated  controlled-potential  analyzer;  SP582,  pp. 
129-139  (June  1980). 

Complex  reactions;  decomposition;  degradation;  durability;  heat- 
ing rates;  initial  rates;  kinetics;  lifetime  prediction;  polysty- 
rene; polyurethane;  pyrolysis;  stability;  thermal  analysis;  ther- 
mogravimetry;  accelerated  aging;  19752. 

Complex  reactions;  heating  rate;  independent  reactions;  kinetics; 
lifetime  prediction;  nonisothermal  kinetics;  thermal  analysis; 
activation  energy;  competitive  reactions;  19267. 

Compliance;  discriminant  analysis;  game  theory;  law  enforce- 
ment; taxation;  utility;  audit;  behavior;  NBSIR  79-1711. 

Compliance  analysis;  curved  crack  profile;  double-torsion  test- 
ing; fracture  (materials);  fracture  toughness;  side  grooves; 
three-dimensional  crack;  torsional  beam;  19693. 

Compliance  analysis;  curved  crack  profile;  double-torsion  test- 
ing; fracture  (materials);  fracture  toughness;  side  grooves; 
three-dimensional  crack;  torsional  beam;  19684. 

Compliance  testing;  laboratory  criteria;  product  certification; 
proficiency  testing;  quality  control;  standardization;  testing 
laboratory;  accreditation;  NBSIR  79-1956. 

Component  level  bus;  local  area  networks;  microcomputer  bus; 
microcomputer  interfacing;  microcomputer  standards;  back- 
plane bus;  NBS-GCR-80-288 

Component  performance  standards;  energy  conservation;  hous- 
ing; building  design;  building  energy  performance  standards; 
building  standards;  NBSIR  80-2161. 

Components  of  variance;  duplicity;  ideal  conditions;  measure- 
ment process;  omnifariousness;  precision;  round  robin;  routine 
conditions;  variance  model;  within-laboratory  precision;  accu- 
racy; between-laboratory  precision;  SP591,  pp.  31-40  (Aug. 
1980). 

Composite;  cyanoacrylate;  dental  alloy;  initiator;  rator;  resin; 

wear;  alloy;  base  metal;  casting;  NBSIR  79-1943. 
Composite;  elastic  constants;  sound  velocity;  boron-aluminum; 

1921Z 

Composite  materials;  corrosion  fatigue;  dislocations;  fatigue 
mechanism;  fracture  mechanics;  mathematical  modeling;  mi- 
cromechanics;  polymers;  quantitative  microscopy;  slip  bands; 
statistical  aspects  of  fatigue;  striations;  19087. 

Composite  materials;  corrosion  fatigue;  durability;  fatigue;  fa- 
tigue mechanism;  fatigue  research;  fracture  mechanics;  math- 


ematical modeling;  metals  fatigue;  plastics  fatigue;  quantitative 
microscopy;  statistical  aspects  of  fatigue;  19448. 

Composite  restorative  resins;  dimethylaminoglutethimide; 
dimethylaminophenylacetic  acid  and  esters;  properties  of  com- 
posites; tertiary  aromatic  amines;  amine  accelerators;  19072. 

Composites;  coupling  agent;  dental  adhesion;  PolySAM;  adsorp- 
tion; chemisorption;  19658. 

Composites;  degradation  resistance;  fiberglass/epoxy;  fiber  rein- 
forced composites;  graphite/polysulfone;  orthopedic  materials; 
PECF;  polymer  matrix;  polypropylene;  polysulfone;  aromatic 
polyamide  fiber;  autoclave  stability;  biomaterial;  19689. 

Composites;  durability;  eutectics;  Rayleigh  waves;  stability;  sur- 
face anisotropy;  19153. 

Composition;  crystal  structure;  grain  size;  molybdenum  thin 
films;  reflectance;  chemical  vapor  deposition;  SP568,  pp.  287- 
292  (July  1980). 

Compound  interest;  inequalities;  rearrangements  inequality; 
arithmetic-geometric  mean  inequality;  19381. 

Compound-nucleus  reactions;  cross  sections;  elastic  enhance- 
ment factors;  factorization;  Hauser-Feshbach  theory;  statistical 
models;  width  fluctuation  correction  factor;  SP594,  pp.  762- 
764  (Sept.  1980). 

Comprehensive  evaluation;  ENDF  format;  optical-model  inter- 
pretations; SP594  pp.  829-833  (Sept.  1980). 

Comprehensive  strength  of  amalgam;  density  of  dental  amalgam; 
dental  amalgam;  dimensional  change  in  dental  amalgam;  mer- 
cury/alloy ration  in  dental  amalgam;  mercury  content  in 
dental  amalgam;  zinc  in  dental  amalgam;  19632. 

Compressed  gas;  corona;  electron  avalanche;  inception  voltage; 
ionization;  ion  mobilities;  partial  discharge;  photodetachment; 
space  charge;  sulfur  hexafluoride  (SFe);  uv  radiation;  60  Hz  ac 
and  dc;  19786. 

Compressibility;   density;   ethylene;   melting   pressures;  PVT; 

vapor  pressure;  19682. 
Compressibility;  finite  elasticity;  modulus;  rubber;  shear;  bulk 

modulus;  19886. 

Compressibility;  piezoelectricity;  plasma;  polarization; 
poly(vinylidene  fluoride);  pyroelectricity;  thermal  expansion; 
charge;  19324. 

Compressional  (P)  modes;  cracks;  defect  characterization;  di- 
mensioning; one-transducer  technique;  shear  (S)  mode;  ultra- 
sonic diffraction;  welds;  NBSIR  80-1983. 

Compressive  failure;  laser  damage;  plastic  flow;  sapphire;  ther- 
momechanical  analysis;  SP568,  pp.  141-149  (July  1980). 

Compressive  strength;  control  charts;  in-house  quality  control; 
quality  control  system;  cement  and  concrete  reference  labora- 
tory; cement  and  concrete  testing;  SP591,  pp.  109-123  (Aug. 
1980). 

Compressive  strength;  exposure  to  geothermal  fluids;  geother- 
mal-well  cements;  permeability  to  water;  shear-bond  strength 
to  steel;  splitting  tensile  strength;  NBSIR  80-2099-2: 

Compressive  strength;  geothermal  well;  hydrothermal  exposure; 
splitting-tensile  strength;  cement;  NBSIR  80-2099-1. 

Compton  scattering;  gamma  rays;  pair  production;  photoelectric 
absorption;  photons;  triplet  production;  x  rays;  attenuation 
coefficient;  coherent  scattering;  JPCRD  9,  No.  4,  1023-1148 
(1980). 

Compute-and-test  loop;  CPU  transfer  rates;  I/O  performance; 

overhead  CPU;  SP500-65.  pp.  245-254  (Oct.  1980). 
Computer;  data;  digital;  Ethernet;  local;  network;  terminal;  area; 

19126 

Computer;  energy;  heat  transfer;  hot  water;  measurement;  mod- 
eling; solar;  testing;  19375. 

Computer;  energy;  heat  transfer;  hot  water;  measurement;  mod- 
eling; solar;  testing;  19459. 

Computer;  energy;  heat  transfer;  hot  water;  measurement;  mod- 
eling; solar;  testing;  19498. 

Computer;  evaluation;  Federal  Information  Processing  Stand- 
ards Publication;  measurement;  performance;  remote  batch; 
selection;  service;  analysis;  FIPS  PUB  72. 

Computer;   instrumentation;   laboratory   automation;  scientific 
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computation;  19133. 
Computer  access;  computer  networks;  minicomputers;  proto- 
cols; user  interfaces;  command  languages;  communications; 
SP500-68. 

Computer-aided  design;  computer  simulation;  fire  research; 
human  performance;  modeling;  regulatory  process;  simulation; 
building  codes;  building  fires;  SP586,  pp.  205-224  (June  1980). 

Computer-aided  design;  environmental  psychology;  fire  re- 
search; fire  safety;  human  behavior  in  fires;  modeling  tech- 
nique; programming;  simulation  of  human  behavior;  architec- 
tural research;  building  fires;  NBSIR  80-1982. 

Computer  aided  manufacturing;  NC  machining;  NC  program- 
ming; numerical  control;  part  programming;  APT;  automa- 
tion; NBSIR  80-2073.2. 

Computer  aided  manufacturing;  NC  machining;  NC  program- 
ming; numerical  control;  part  programming;  software  specifi- 
cations; APT;  automation;  NBSIR  80-2073.3. 

Computer  aided  manufacturing;  NC  machining;  NC  program- 
ming; numerical  control;  part  programming;  APT;  automa- 
tion; NBSIR  80-2073. 

Computer  analysis;  energy  conservation;  HVAC  loads;  thermal 
insulation;  thermal  performance;  building  design;  NBSIR  80- 
2076. 

Computer  applications;  computer  programs;  data  administration; 
database  management;  database  standards;  data  processing; 
data  resource  management;  Federal  Information  Processing 
Standards  Publication;  file  processing;  software;  software  se- 
lection; FIPS  PUB  77. 

Computer  applications;  computer  reliability;  computer  security; 
data  confidentiality;  data  integrity;  data  security;  Federal  In- 
formation Processing  Standards  Publication;  security  controls; 
system  life  cycle;  system  security;  ADP  availability;  ADP 
security;  FIPS  PUB  73. 

Computer  architecture;  computer  hardware;  computer  computer 
mass  storage  systems;  computers;  computer  storage;  NBS- 
GCR-80-278 

Computer  architecture;  modular  expansion  analysis;  perform- 
ance evaluation;  performance  modeling;  queueing  models; 
queueing  networks;  approximate  queueing  models;  SP500-69. 

Computer  assessment;  crystal  structures;  epitaxy;  inter-layerings; 
nonstoichiometry;  structural  considerations;  twinning;  J.  Res. 
85,  No.  5,  347-362  (Sept.-Oct.  1980). 

Computer-assisted  coulometry;  controlled-potential  coulometry; 
control-potential  adjustment;  electrical  calibration;  plutonium; 
Plutonium  determination;  SP582.  pp.  164-168  (June  1980). 

Computer-Based  Message  Systems;  computer  based  office  sys- 
tems; office  automation;  CBMS;  communications;  NBS-GCR- 
80-210 

Computer  based  office  systems;  office  automation;  CBMS;  com- 
munications; Computer-Based  Message  Systems;  NBS-GCR- 
80-210 

Computer-based  system;  dynamic  concentration  measurements; 
inventory  control;  nondestructive  measurements;  on-line  real- 
time measurements;  plutonium  concentration  and  isotopics  de- 
terminations; reprocessing  plant  process  control;  uranium; 
SP582,  pp.  584-601  (June  1980). 

Computer  code;  depth-dose  data;  electron  bremsstrahlung;  elec- 
trons; protons;  space  shielding;  TNI  116. 

Computer  communications;  computer  networking;  data  commu- 
nications; networks;  performance  requirements;  telecommuni- 
cations; SP500-65,  pp.  71-75  (Oct.  1980). 

Computer  communications;  computer  networks;  computer  pro- 
tocols; data  communications;  local  area  networks;  19124. 

Computer  communications;  computer  networks;  data  communi- 
cations; data  networks;  local  area  networks;  networks;  com- 
munications; 19125. 

Computer  comparison;  computer  measurement;  computer  serv- 
ice; data  analysis;  performance  evaluation;  ranking  and  selec- 
tion; selection  methodology;  binary  selection;  SP500-58. 

Computer  computer  mass  storage  systems;  computers;  computer 
storage;  computer  architecture;  computer  hardware;  NBS- 


GCR-80-278. 

Computer  dissemination;  crystal  data;  identification;  materials 
analysis;  materials  design;  NBS  crystal  data  center;  user  evalu- 
ation; TNI  112. 

Computer  fraud;  computer  security;  job  tracking;  security  viola- 
tions; SMF  retrieval;  audit  trails;  SP500-65,  pp.  33-46  (Oct. 
1980). 

Computer  hardware;  computer  computer  mass  storage  systems; 
computers;  computer  storage;  computer  architecture;  NBS- 
GCR-80-278. 

Computer  installation;  workload;  capacity  planning;  SP500-65, 
pp.  199-203  (Oct.  1980). 

Computerized  axial  tomography;  Fresnel  zone;  holographic  re- 
construction; imaging;  laminagraphy;  nondestructive  testing; 
radiography;  three-dimensional  radiography;  tomography;  x- 
ray  laser;  19855. 

Computerized  climate  data;  building  energy;  BSS126. 

Computerized  data  bases;  information  storage  and  retrieval  sys- 
tems; libraries-automation;  machine-readable  bibliographic 
data;  bibliographic  data  bases;  NBSIR  80-2133. 

Computer  measurement;  computer  service;  data  analysis;  per- 
formance evaluation;  ranking  and  selection;  selection  method- 
ology; binary  selection;  computer  comparison;  SP500-58. 

Computer  model;  electric  utilities;  Experimental  Technology  In- 
centives Program;  financial  projections;  productivity;  regula- 
tory commissions;  regulatory  process;  technological  innova- 
tion; NBS-GCR-ETIP  79-74. 

Computer  models;  electric  utilities;  Experimental  Technology 
Incentives  Program;  marginal  costing;  rate  structure;  regula- 
tory commissions;  regulatory  process;  technological  innova- 
tion; time  varying  rates;  NBS-GCR-ETIP  79-79. 

Computer  networking;  computer  security;  controlled  access; 
identification;  passwords;  personal  authentication;  19825. 

Computer  networking;  data  communications;  networks;  per- 
formance requirements;  telecommunications;  computer  com- 
munications; SP500-65.  pp.  71-75  (Oct.  1980). 

Computer  networking;  data  conversion;  data  transfer;  data 
transformation;  data  translation;  network  operating  systems; 
SP500-71. 

Computer  network  protocols;  design  specification;  formal  speci- 
fication; network  architecture;  networking;  session  protocols; 
transport  protocols;  communication  protocols;  NBS-GCR-80- 
246 

Computer  network  protocols;  feature  analysis;  file  access  func- 
tion; file  manipulation  function;  network  architecture; 
common  command  language;  communication  protocols;  NBS- 
GCR-80-256 

Computer  network  protocols;  feature  analysis;  network  architec- 
ture; networking;  session  protocol;  transport  protocols;  com- 
munication protocols;  NBS-GCR-80-245. 

Computer  network  protocols;  network  architecture;  networking; 
protocol  design  specification;  session  protocols;  transport  pro- 
tocols; communication  protocols;  NBS-GCR-80-289. 

Computer  networks;  computer  protocols;  data  communications; 
local  area  networks;  computer  communications;  19124. 

Computer  networks;  computer  technology;  data  entry;  distribut- 
ed processing;  Educational  Resources  Information  Center 
(ERIC);  information  systems;  intelligent  terminals;  mass  stor- 
age technology;  microfiche;  micrographics;  optical  character 
recognition;  NBSIR  80-2005. 

Computer  networks;  data  communications;  data  networks;  local 
area  networks;  networks;  communications;  computer  commu- 
nications; 19125. 

Computer  networks;  minicomputers;  protocols;  user  interfaces; 
command  languages;  communications;  computer  access; 
SP500-68 

Computer  Performance  Management  Technical  Center;  CPM 
project  officer;  Air  Force  Data  Systems  Design  Center; 
SP500-65,  pp.  295-300  (Oct.  1980). 

Computer  performance  evaluation;  ADP  management;  SP500- 
65,  pp.  289-293  (Oct.  1980). 
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Computer  performance  evaluation;  computer  performance  man- 
agement; computer  performance  measurement;  standard  per- 
formance measures;  ADP  installation  management;  ADP  in- 
stallation models;  19051. 

Computer  performance  evaluation;  computer  performance  mea- 
surement; computer  performance  prediction;  computer  system 
acquisition;  CPE  in  auditing;  installation  management;  on-line 
system  evaluation;  queuing  models;  simulation;  workload  defi- 
nition; benchmarking;  SP500-65. 

Computer  performance  evaluation;  data  processing  performance; 
data  processing  service;  information  system  design;  informa- 
tion system  usability;  performance  management;  SP500-65,  pp. 
265-276  (Oct.  1980). 

Computer  performance  management;  computer  performance 
measurement;  standard  performance  measures;  ADP  installa- 
tion management;  ADP  installation  models;  computer  per- 
formance evaluation;  19051. 

Computer  performance  measurement;  computer  performance 
prediction;  computer  system  acquisition;  CPE  in  auditing;  in- 
stallation management;  on-line  system  evaluation;  queuing 
models;  simulation;  workload  definition;  benchmarking;  ca- 
pacity planning;  SP500-65. 

Computer  performance  measurement;  standard  performance 
measures;  ADP  installation  management;  ADP  installation 
models;  computer  performance  evaluation;  computer  perform- 
ance management;  19051. 

Computer  performance  prediction;  computer  system  acquisition; 
CPE  in  auditing;  installation  management;  on-line  system 
evaluation;  queuing  models;  simulation;  workload  definition; 
benchmarking;  capacity  planning;  computer  performance 
evaluation;  SP500-65. 

Computer  peripherals;  computers;  Federal  Information  Process- 
ing Standard;  input/output;  interfaces;  automatic  data  process- 
ing (ADP);  channel  level  power  control  interface;  FIPS  PUB 
61. 

Computer  peripherals;  computers;  Federal  Information  Process- 
ing Standard;  input/output;  interfaces;  automatic  data  process- 
ing (ADP);  channel  level  power  control  interface;  FIPS  PUB 
60-1. 

Computer  peripherals;  computers;  Federal  Information  Process- 
ing Standard;  input/output;  interfaces;  operational  specifica- 
tions for  magnetic  tape  subsystems;  automatic  data  processing 
(ADP);  channel  level  power  control  interface;  FIPS  PUB  62. 

Computer  program;  database;  database  management  system; 
data  dictionary  system;  data  inventory;  data  management; 
data  standards;  documentation;  Federal  Information  Process- 
ing Standards  Publication;  software;  FIPS  PUB  76. 

Computer  program;  database;  database  management  system; 
data  dictionary  system;  data  inventory;  data  management; 
data  standards;  documentation;  software;  NBSIR  80-2115. 

Computer  program;  decision  table;  network;  performance  re- 
quirements; software;  specifications;  standards;  systems  analy- 
sis/engineering; codes;  NBS-GCR-80-258. 

Computer  program;  decision  table;  network;  performance  re- 
quirements; software;  specifications;  standards;  systems  analy- 
sis/engineering; codes;  NBS-GCR-80-257. 

Computer  program;  deviation  plots;  equation  of  state;  helium  II; 
mathematical  model;  superfluid;  thermodynamic  properties; 
TN1029. 

Computer  program;  electrical  properties  of  silicon;  Hall  effect; 
mobility;  resistivity;  silicon;  carrier  density;  SP400-63. 

Computer  program;  electric  utilities;  ETIP;  financial  projec- 
tions; regulatory  commissions;  regulatory  process;  technologi- 
cal innovation;  NBS-GCR-ETIP  79-73. 

Computer  program;  finite  automata;  formal  description  tech- 
nique; graphs;  natural  language;  Petri  net;  state  diagram; 
action  table;  NBS-GCR-80-24Z 

Computer  program;  fitting  Gaussian  profiles;  incomplete  charge 
collection;  lithium-drifted  silicon  detector;  sequential  simplex 
procedure;  x-ray  spectra;  19130. 

Computer  programs;  contention;  CSMA;  GPSS;  local  area  net- 


works; packet  switching;  simulation;  bus  networks;  bus  per- 
formance; SP500-65.  pp.  79-85  (Oct.  1980). 
Computer  programs;  corrections;  energy  distribution;  finite  ge- 
ometry; Monte  Carlo  method;  multiple  scattering;  neutron; 
scattering;  angular  distribution;  SP594,  pp.  504-508  (Sept. 
1980). 

Computer  programs;  data  administration;  database  management; 
database  standards;  data  processing;  data  resource  manage- 
ment; Federal  Information  Processing  Standards  Publication; 
file  processing;  software;  software  selection;  computer  appli- 
cations; FIPS  PUB  77. 

Computer  programs;  data  analysis;  data  base  management;  data 
retrieval;  information  retrieval;  MIS;  on-line  retrieval;  19884. 

Computer  programs;  density;  enthalpy;  entropy;  equation  of 
state;  heat  capacity  at  constant  pressure;  heat  capacity  at 
constant  volume;  helium;  hydrogen;  methane;  neon;  nitrogen; 
oxygen;  thermal  conductivity;  velocity  of  sound;  viscosity; 
argon;  TN1025. 

Computer  programs;  electric  utilities;  Experimental  Technology 
Incentives  Program;  interim  adjustment  procedures;  regula- 
tory commissions;  regulatory  process;  NBS-GCR-ETIP  79-77. 

Computer  programs;  least  squares;  regression;  statistics;  test 
problems;  algorithms;  19158. 

Computer  protocols;  data  communications;  local  area  networks; 
computer  communications;  computer  networks;  19124. 

Computer  reliability;  computer  security;  data  confidentiality; 
data  integrity;  data  security;  Federal  Information  Processing 
Standards  Publication;  security  controls;  system  life  cycle; 
system  security;  ADP  availability;  ADP  security;  application 
system  security;  FIPS  PUB  73. 

Computer  retrieval;  data  base  retrieval;  residential  buildings; 
solar  data  base;  solar  energy  system;  solar  heating  and  cool- 
ing; automatic  data  processing;  NBSIR  80-2144. 

Computers;  computer  storage;  computer  architecture;  computer 
hardware;  computer  computer  mass  storage  systems;  NBS- 
GCR-80-278 

Computers;  data  acquisition;  electron  linac;  gas  scintillator;  in- 
elastic neutron  scattering;  majority  logic;  neutron  cross  sec- 
tions; prebuncher;  pulsed  neutron  source;  time-of-flight; 
SP594,  pp.  929-935  (Sept.  1980). 

Computers;  data  elements  and  codes;  data  processing;  Federal 
Information  Processing  Standards;  geography;  information 
processing  standards;  information  systems;  national  govern- 
ment; representations  and  codes;  standards;  statistical  data; 
ADP  standards;  FIPS  PUB  6-3. 

Computers;  data  processing;  gamma-ray  spectroscopy;  x-ray 
spectroscopy;  activation  analysis;  19128. 

Computers;  didymium  glass  filters;  energy  efficiency;  inventors; 
innovation;  labels;  standards;  sulfuric  acid;  tools;  awards; 
DIM/NBS  64,  No.  7,  1-28  (1980). 

Computers;  digital  electronics;  Josephson  effect;  quantum  inter- 
ference; superconductivity;  aerospace;  19405. 

Computers;  electrical  wiring;  radiation  exposure;  solar  absorber 
coatings;  SRM's;  structural  safety;  automation;  DIM/NBS  64, 
No.  8,  1-28  (1980). 

Computers;  emissions  testing;  energy;  fundamental  constants; 
gas;  grants;  marketplace;  measurement  seminars;  photon-recoil 
components;  SRM's;  atomic  properties;  DIM/NBS  64,  No.  1, 
1-24  (1980). 

Computers;  Federal  Information  Processing  Standard;  input/ 
output;  interfaces;  automatic  data  processing  (ADP);  channel 
level  power  control  interface;  computer  peripherals;  FIPS 
PUB  60-1. 

Computers;  Federal  Information  Processing  Standard;  input/ 
output;  interfaces;  automatic  data  processing  (ADP);  channel 
level  power  control  interface;  computer  peripherals;  FIPS 
PUB  61. 

Computers;  Federal  Information  Processing  Standard;  input/ 
output;  interfaces;  operational  specifications  for  magnetic  tape 
subsystems;  automatic  data  processing  (ADP);  channel  level 
power  control  interface;  computer  peripherals;  FIPS  PUB  62. 
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Computer  security;  controlled  access;  identification;  passwords; 
personal  authentication;  computer  networking;  19825. 

Computer  security;  cryptography;  Data  Encryption  Standard; 
in-service  testing;  maintenance  tests;  Monte-Carlo  testing; 
stuck-fault  testing;  test  cases;  validation  vs.  maintenance;  com- 
munications security;  SP500-61. 

Computer  security;  cryptography;  data  security;  DES;  encryp- 
tion; modes  of  operation;  NBSIR  80-2019. 

Computer  security;  cryptography;  encryption  standard;  interface 
requirements;  Monte-Carlo  testing;  testbed;  test  cases;  validat- 
ing correctness;  communications  security;  SP500-20,  Revised 
1980 

Computer  security;  data  confidentiality;  data  integrity;  data  se- 
curity; Federal  Information  Processing  Standards  Publication; 
security  controls;  system  life  cycle;  system  security;  ADP 
availability;  ADP  security;  application  system  security;  com- 
puter applications;  FIPS  PUB  73. 

Computer  security;  job  tracking;  security  violations;  SMF  re- 
trieval; audit  trails;  computer  fraud;  SP500-65,  pp.  33-46  (Oct. 
1980). 

Computer  service;  data  analysis;  performance  evaluation;  rank- 
ing and  selection;  selection  methodology;  binary  selection; 
computer  comparison;  computer  measurement;  SP500-58. 

Computer  simulation;  conformal  solution  theory;  mixing  rules; 
mixture;  nonequilibrium  molecular  dynamics;  Van  der  Waals 
1  theory;  viscosity;  19180. 

Computer  simulation;  conformal  solution  theory;  mixture;  mo- 
lecular dynamics;  radial  distribution  function;  soft  spheres; 
19538 

Computer  simulation;  damage  morphology;  dielectric  function; 
beam  deformation;  SP568,  pp.  529-530  (July  1980). 

Computer  simulation;  damper  leakage;  performance  criteria; 
solar  heating  systems;  air  corrections;  air  leakage;  19615. 

Computer  simulation;  end-to-end  length;  entanglement  effects; 
excluded  volume  effects;  lattice-model  polymer  chains;  poly- 
mer chain  dynamics;  random-coil  polymer  chains;  relaxation 
times;  self-entanglement  effects;  19864. 

Computer  simulation;  energy  analysis;  energy  conservation;  cal- 
culation procedures;  NBSIR  80-2068 

Computer  simulation;  fire  research;  human  performance;  model- 
ing; regulatory  process;  simulation;  building  codes;  building 
fires;  computer-aided  design;  SP586,  pp.  205-224  (June  1980). 

Computer  simulation;  Lennard-Jones  potential;  liquid;  molecular 
dynamics  non-equilibrium  processes;  second  sound;  shock 
wave  profile;  thermal  relaxation;  argon;  19487. 

Computer  simulation;  performance  criteria;  solar  air  heating  sys- 
tems; solar  collector;  air  leakage;  19619. 

Computer  simulations,  building;  energy  conservation  in  com- 
mercial buildings;  heat  pumps;  validation  of  computer  models, 
buildings;  building  models;  building  performance  data;  NBSIR 
80-2093. 

Computer  storage;  computer  architecture;  computer  hardware; 
computer  computer  mass  storage  systems;  computers;  NBS- 
GCR-80-278 

Computer  system  acquisition;  CPE  in  auditing;  installation  man- 
agement; on-line  system  evaluation;  queuing  models;  simula- 
tion; workload  definition;  benchmarking;  capacity  planning; 
computer  performance  evaluation;  computer  performance 
measurement;  SP500-65. 

Computer  systems;  data  processing  concurrent  with  data  acqui- 
sition; pulse-height  analysis,  on  line;  analog-to-digital  conver- 
sion; 19131. 

Computer  technology;  data  entry;  distributed  processing;  Edu- 
cational Resources  Information  Center  (ERIC);  information 
systems;  intelligent  terminals;  mass  storage  technology;  micro- 
fiche; micrographics;  optical  character  recognition;  communi- 
cations technology;  NBSIR  80-2005. 

Computer  vulnerabilities;  data  base  controls;  data  base  manage- 
ment systems  controls;  EDP  audit;  internal  audit;  operating 
system  controls;  system  controls;  system  vulnerabilities;  termi- 
nal controls;  applications  controls;  SP500-57. 


Concave;  geometric  mean;  Jensen's  inequality;  blood  lead  levels; 
/.  Res.  85,  No.  5,  363-366  (Sept.-Oct.  1980). 

Concentrated  solution;  interchain  interference;  polyisoprene; 
radius  of  gyration;  single  chain  scattering  form  factor;  small 
angle  neutron  scattering;  19355. 

Concentration;  department;  formaldehyde;  formaldehyde-based 
chemicals;  formaldehyde  level;  standards;  urea-formaldehyde 
resins;  committee;  SP586.  pp.  253-258  (June  1980). 

Concentration  distribution;  diffusion;  glass-gel  boundary;  sphere 
weight  gain;  19661. 

Concentrator;  electrically  heated  inlet;  gas  chromatography;  in- 
jector; vapor  sampler;  capillary  columns;  19667. 

Concrete;  concrete  strength;  construction;  construction  loads; 
cooling  tower;  dynamic  effects;  failure;  failure  investigation; 
hoisting  loads;  hyperbolic  shell;  collapse;  NBSIR  80-2010. 

Concrete;  concrete  strength;  construction;  cooling  tower;  fail- 
ure; hyperbolic  shell;  shell;  collapse;  NBSIR  78-1578. 

Concrete;  construction;  cooling  tower;  formwork;  hoisting 
system;  regulations;  safety;  standards;  NBSIR  80-1964. 

Concrete  (prestressed);  concrete  (reinforced);  design  (buildings); 
limit  states;  loads  (forces);  masonry;  probability  theory;  reli- 
ability; safety;  specifications;  standards;  statistical  analysis; 
steel;  structural  engineering;  timber;  aluminum;  buildings 
(codes);  SP577 

Concrete  (reinforced);  creep  tests;  evaluation;  organic  coating; 
pullout  tests;  reinforcing  steels;  structural  engineering;  19077. 

Concrete  (reinforced);  design  (buildings);  limit  states;  loads 
(forces);  masonry;  probability  theory;  reliability;  safety;  speci- 
fications; standards;  statistical  analysis;  steel;  structural  engi- 
neering; timber;  aluminum;  buildings  (codes);  concrete  (pres- 
tressed); SP577 

Concrete  strength;  construction;  construction  loads;  cooling 
tower;  dynamic  effects;  failure;  failure  investigation;  hoisting 
loads;  hyperbolic  shell;  collapse;  concrete;  NBSIR  80-2010. 

Concrete  strength;  construction;  cooling  tower;  failure;  hyper- 
bolic shell;  shell;  collapse;  concrete;  NBSIR  78-1578 

Concrete  testing  laboratories;  field  concrete  licensing;  prequali- 
fying  agency;  testing  agency;  accreditation;  SP591,  pp.  156- 
163  (Aug.  1980). 

Condensation;  critical  point;  diffusion;  gaseous;  history  of  sci- 
ence; Kamerlingh  Onnes;  liquidons;  liquids;  mixtures;  van  der 
Waals;  vapors;  Andrews;  19932. 

Condensation  in  walls;  effect  of  moisture  on  heat  transmission; 
moisture  within  wood-frame  cavity  walls;  19147. 

Condensed  phase;  emission;  laser  absorption;  molecules;  site  se- 
lection; 19111. 

Conducting  ceramic;  conductivity;  diffusion;  oxygen  conductor; 

slow  transient  effect;  transport;  Y-doped  CeOa;  CeCh;  19444. 
Conductivity;  diffusion;  oxygen  conductor;  slow  transient  effect; 

transport;  Y-doped  CeOa;  CeOz;  conducting  ceramic;  19444. 
Conductivity;  disordered  alloy;  localization;  phonon;  strong 

scattering;  transport  anomalies;  19755. 
Conductivity;  electrical;  electrical  conductivity;  ferric;  ferric/ 

ferrous      ratio;      ferrous;      ionic;      ionic  conductivity; 

magnetohydrodynamics  iron;  MHD;  silicates;  coal  slag;  19576. 
Conductivity  anomalies;  differential  magnetic  measurements; 

geomagnetism;  induced  currents;  Sq  current  system  variations; 

tectonomagnetism;  19181. 
Conference;  fission;  fusion;  nuclear  cross  sections;  reactors; 

standards;  technology;  biomedical;  SP594. 
Confidence;  criteria;  evaluation;  hospitals;  inspectors;  marketing; 

qualification;  re-examination;  technicians;  accreditation;  certi- 
fication; colleges;  SP591.  pp.  3-5  (Aug.  1980). 
Configuration  analysis;  queueing  network  modeling;  asymptotic 

bound  analysis;  benchmark  tests;  capacity  planning;  SP500-65, 

pp.  165-171  (Oct.  1980). 
Configuration   interaction;   energy  levels;   magnesium;  wave- 
lengths; 19556. 

Configuration  interaction;  energy  levels;  sodium;  wavelengths; 

aluminum;  19562. 
Configuration  interaction  theory;  perturbations;  quantum  defect 
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theory;  Rydberg  states;  spectra;  atomic  spectroscopy;  Cd; 
19369. 

Configuration  mixing;  gauge  theory;  glueball;  hyperball;  quark; 

spectroscopy;  19327. 
Configuration  planning;  file  assignment  problem;  optimization; 

performance  evaluation;  performance  oriented  design;  queue- 

ing  networks;  capacity  planning;  SP500-65,  pp.  129-135  (Oct. 

1980). 

Confluent  hypergeometric  functions;  error  bounds;  parabolic 
cylinder  functions;  turning  points;  Whittaker  functions;  as- 
ymptotic expansions;  19773. 

Conformal  solution  theory;  corresponding  states;  critical  point; 
gas/gas  equilibria;  mixtures;  Van  der  Waals  one  fluid  model; 
/.  Res.  85,  No.  6,  441-448  (Nov.-Dec.  1980). 

Conformal  solution  theory;  mixing  rules;  mixture;  nonequili- 
brium  molecular  dynamics;  Van  der  Waals  1  theory;  viscosity; 
computer  simulation;  19180. 

Conformal  solution  theory;  mixture;  molecular  dynamics;  radial 
distribution  function;  soft  spheres;  computer  simulation; 
19538. 

Conformation;  crystal;  electron;  helix;  irrational;  Phase  II; 
polytetrafluoroethylene;  units  per  turn;  19797. 

Conformationally  irregular  polymers;  Green's  functions;  molec- 
ular vibrations;  normal  mode  calculations;  numerical  methods; 
polymer  review;  Raman  and  infrared  spectroscopy;  19713. 

Conglomerates;  innovation;  invention;  large  corporations;  pro- 
ductivity; small  business;  19230. 

Congressional  Budget  Office;  interactive  systems;  user  require- 
ments; application  prototyping;  SP500-65,  pp.  311-315  (Oct. 
1980). 

Conical  antenna;  effective  length;  FFT;  moment  method;  resisti- 
vely  loaded  antenna;  TEM  horn;  time  domain  measurement; 
transient  response;  19464. 

Conjugate  gradient  algorithm;  elliptic  partial  differential  equa- 
tions; iterative  methods  for  linear  algebraic  equations;  Neu- 
mann boundary  conditions;  sparse  matrices;  /.  Res.  85,  No.  5, 
367-390  (Sept.-Oct.  1980). 

Connection;  environment;  gage  element;  leads;  load;  protective 
coating;  resistance;  sensitivity  change;  stability;  strain  gages; 
structure;  transducers;  zero  shift;  adhesive;  backing;  19049. 

Consensus  standards;  development  of  standards;  structural 
design  standards;  building  regulations;  building  standards  de- 
velopment; 19091. 

Consensus  standards;  measurement  technology;  photovoltaic 
energy  conversion;  photovoltaics;  solar  cells;  test  method 
preparation;  NBSIR  80-2060. 

Conservation;  consolidating  materials;  deterioration  of  stone; 
preservation;  stone;  stone  consolidation;  TNI  118. 

Conservation;  costs;  energy;  EPCA;  residential;  usage;  appli- 
ances; NBSIR  80-1994. 

Conservation;  energy;  field  survey;  insulation;  moisture  content; 
residences;  retrofit;  thermal  resistivity;  TNI  131. 

Conservation  equations;  cool-down;  numerical  solutions;  super- 
conducting transmission  lines;  19761. 

Consistency;  coupled  channels;  integral  data;  microscopic  data 
analysis;  complete  damping;  SP594,  pp.  862-866  (Sept.  1980). 

Consistency;  fission  cross  section;  JENDL-2;  nuclear  data;  opti- 
cal potential  parameter;  relative  measurement;  simultaneous 
evaluation;  absolute  measurement;  SP594,  pp.  715-719  (Sept. 
1980). 

Consolidating  materials;  deterioration  of  stone;  preservation; 
stone;  stone  consolidation;  conservation;  TN1118. 

Conspicuity;  contrast;  energy  conservation;  illumination;  illumi- 
nation levels;  lighting;  suprathreshold  seeing;  visibility;  vision; 
NBSIR  79-1925. 

Constant  current  coulometry;  low  level  titration;  uranium  titra- 
tion; vanadium  (V)  titrant;  SP582.  pp.  140-146  (June  1980). 

Constitutional  supercooling;  local  equilibrium;  perturbation;  so- 
lidification; solid-liquid  interface;  stability;  alloy;  19748. 

Constitution  diagram;  intermetallic  compounds;  palladium 
alloys;  phase  diagram;  phase  transformations;  tantalum  alloys; 
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Constitution  diagrams;  crystal  chemistry;  intermetallic  com- 
pounds; niobium  alloys;  palladium  alloys;  phase  diagrams; 
19330. 

Constrained  polymer;  polymer;  polymer  in  a  cone;  polymer 
interference;  small  polymer  crystal;  surface  free  energy;  /. 
Res.  85,  No.  4,  273-282  (July-Aug.  1980). 

Constraints  on  composition;  orbital  evolution;  Saturn's  satellites; 
7977-^. 

Constriction  resistance;  contact  resistance;  electrical  connec- 
tions; 19531. 

Constructing  program;  DBMS  benchmarking;  interface  func- 
tions; SPJOO-dJ,  pp.  11-20  (Oct.  1980). 

Construction;  construction  loads;  cooling  tower;  dynamic  ef- 
fects; failure;  failure  investigation;  hoisting  loads;  hyperbolic 
shell;  collapse;  concrete;  concrete  strength;  NBSIR  80-2010. 

Construction;  cooling  tower;  failure;  hyperbolic  shell;  shell;  col- 
lapse; concrete;  concrete  strength;  NBSIR  78-1578. 

Construction;  cooling  tower;  formwork;  hoisting  system;  regula- 
tions; safety;  standards;  concrete;  NBSIR  80-1964. 

Construction;  cost  estimation;  econometric  models;  economic 
analysis;  engineering  economics;  mathematical  models;  pro- 
gram planning;  building  economics;  NBS-GCR-80-197. 

Construction;  excavation;  geotechnical  engineering;  retaining 
structures;  shoring;, slope  stability;  soil  classification;  soil  pres- 
sure; soil  testing;  trenching;  braced  excavations;  BSS121. 

Construction;  excavation;  geotechnical  engineering;  retaining 
structures;  shoring;  slope  stability;  NBS-GCR-80-202. 

Construction;  retaining  structures;  shoring;  slope  stability;  soil 
classification;  soil  pressure;  standards;  trenching;  braced  exca- 
vation; BSS127 

Construction  economics;  discounting;  economics;  energy  conser- 
vation; life-cycle  cost;  payback;  rate-of-return;  savings-to-in- 
vestment  ratio;  benefit-cost;  building  design;  SP544. 

Construction  industries;  dimensional  coordination;  metric  bib- 
liography; metric  conversion  timetable;  metric  decision; 
metric  product  sizes;  metric  system  (SI);  SP598. 

Construction  loads;  cooling  tower;  dynamic  effects;  failure;  fail- 
ure investigation;  hoisting  loads;  hyperbolic  shell;  collapse; 
concrete;  concrete  strength;  construction;  NBSIR  80-2010. 

Construction  lumber;  construction  safety;  excavation;  hard- 
wood; lumber  grading;  shoring;  softwood;  timber  engineering; 
trench  bracing;  trenching;  BSS122. 

Construction  practices;  construction  safety;  excavation;  shoring; 
trenching;  NBSIR  79-1936. 

Construction  regulations;  construction  safety;  employee  casual- 
ties; environmental  hazards;  human  factors;  occupational 
safety;  scaffold  failures;  scaffolds;  accidents;  accident  statistics; 
NBSIR  79-1955 

Construction  safety;  construction  standards;  excavation;  safety 
regulations;  shoring;  trenching;  NBSIR  80-1988. 

Construction  safety;  design;  loads;  maintenance;  occupational 
hazards;  scaffolds;  stiffness;  strength;  structural  safety;  work 
surfaces;  codes  and  standards;  NBSIR  79-1937. 

Construction  safety;  employee  casualties;  environmental  hazards; 
human  factors;  occupational  safety;  scaffold  failures;  scaffolds; 
accidents;  accident  statistics;  construction  regulations;  NBSIR 

79-  1955 

Construction  safety;  excavation;  hardwood;  lumber  grading; 
shoring;  softwood;  timber  engineering;  trench  bracing;  trench- 
ing; construction  lumber;  BSS122. 

Construction  safety;  excavation;  shoring;  trenching;  construction 
practices;  NBSIR  79-1936. 

Construction  standards;  excavation;  safety  regulations;  shoring; 
trenching;  construction  safety;  NBSIR  80-1988. 

Consultant;  engineer;  equivalent  life  safety;  municipal  attorney; 
product  endorsement;  professional  liability;  variances;  appeals 
process;  architect;  certification;  checklists;  code  official; 
SP586,  pp.  45-57  (June  1980). 

Consumer;  information;  label;  product;  testing;  benefits;  NBSIR 

80-  2016. 
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Consumer  affairs;  education;  electronic  devices;  International 
Organization  of  Legal  Metrology;  legal  metrology;  measure- 
ment assurance;  metrication;  model  laws  and  regulations; 
moisture  loss;  packaging  and  labeling;  specifications  and  toler- 
ances; weights  and  measures;  SP566. 

Consumer  awareness  and  legality;  customer  and  laboratory  re- 
sponsibilities; Institute  of  Electrical  and  Electronic  Engineers 
Specifications;  laboratory  capabilities;  laboratory  performance 
evaluation;  manufacturers  response  to  laws  and  consumers; 
SP591,  pp.  131-134  (Aug.  1980). 

Consumer  education;  energy  conservation;  feedback;  incentives; 
metering;  rate  structures;  water  conservation;  NBSIR  80-2119. 

Consumer  product;  laboratory-test  development;  life  cycle;  per- 
formance; reliability;  19191. 

Consumer  products;  life-cycle  performance;  methodology;  reli- 
ability; terminology;  testing;  useful  life;  NBSIR  76-1157. 

Contact  angle;  critical  point;  cyclohexane;  interface;  methanol; 
phase  transition;  surface;  surface  tension;  wetting;  19306. 

Contact  resistance;  electrical  codes;  fire  safety;  glowing  electri- 
cal connections;  house  wiring;  innovative  electrical  connec- 
tions; performance  testing;  BSS128. 

Contact  resistance;  electrical  connections;  constriction  resist- 
ance; 19531. 

Containment  and  surveillance;  detection  probability;  evaluation 
of  safeguards  effectiveness;  waste  management;  backend  facili- 
ties; SP582,  pp.  740-749  (June  1980). 

Contaminants  from  building  materials;  engineering  and  health 
effects;  environmental  contaminants;  health  science;  air  qual- 
ity; 19156 

Contaminated  waste;  delayed  neutrons;  Monte  Carlo;  spent  fuel; 
assay;  SP582,  pp.  472-496  (June  1980). 

Contention;  CSMA;  GPSS;  local  area  networks;  packet  switch- 
ing; simulation;  bus  networks;  bus  performance;  computer 
programs;  SP500-65.  pp.  79-85  (Oct.  1980). 

Continuous  monitoring;  nondestructive  testing;  radiography; 
signal  processing;  tomography;  ultrasonics;  automated  testing; 
19475. 

Continuum  intensity;  electron  probe;  microanalysis;  particle 
analysis  x-ray;  quantitative  analysis;  19679. 

Continuum  model;  correction  factor;  Laplace's  equation;  nonlin- 
ear differential  equations;  resistivity;  spreading  resistance; 
19796 

Continuum  model;  critical  strain;  instability  point;  molecular 
weight  distribution;  necking;  polyethylene;  stress  relaxation; 
uniaxial  creep;  19681. 

Continuum  x-ray  loss;  electron  probe;  Monte  Carlo  method  for 
electron  trajectories;  particle  analysis;  quantitative  analysis;  x- 
ray  continuum;  backscattered  electrons;  19867. 

Contrast;  energy  conservation;  illumination;  illumination  levels; 
lighting;  suprathreshold  seeing;  visibility;  vision;  conspicuity; 
NBSJR  79-1925. 

Control  chart;  control  limits;  corrective  action;  data  validation; 
precision;  proficiency  analytical  testing;  quality  control;  statis- 
tical quality  control;  accuracy;  SP591,  pp.  104-108  (Aug. 
1980). 

Control  charts;  in-house  quality  control;  quality  control  system; 
cement  and  concrete  reference  laboratory;  cement  and  con- 
crete testing;  compressive  strength;  SP591,  pp.  109-123  (Aug. 
1980), 

Controllable  weak  link;  cryoelectronic;  Josephson  effect;  none- 
quilibrium  superconductivity;  quasiparticle  injection;  super- 
conducting tunnel  junction;  superconducting  weak  link: 
19416 

Controlled  access;  identification;  passwords;  personal  authentica- 
tion; computer  networking;  computer  security;  19825. 

Controlled  doping  profile;  critical  channeling  angle;  crystallo- 
graphic  orientation  effects;  ion  channeling;  random  equivalent 
implants;  capacitance-voltage  profiling;  19428. 

Controlled  doping  profile;  critical  channeling  angle;  crystallo- 
graphic  orientation  effects;  ion  channeling;  random  equivalent 
implants;  capacitance-voltage  profiling;  19232. 


Controlled-potential  coulometry;  control-potential  adjustment; 
electrical  calibration;  plutonium;  plutonium  determination; 
computer-assisted  coulometry;  SP582,  pp.  164-168  (June 
1980). 

Control  limits;  corrective  action;  data  validation;  precision;  pro- 
ficiency analytical  testing;  quality  control;  statistical  quality 
control;  accuracy;  control  chart;  SP591,  pp.  104-108  (Aug. 
1980). 

Controlling  dimensions;  coordinating  sizes;  dimensional  coordi- 
nation; metric  building  design;  metric  building  products;  mod- 
ular coordination;  building  module;  19516. 

Control-potential  adjustment;  electrical  calibration;  plutonium; 
plutonium  determination;  computer-assisted  coulometry;  con- 
trolled-potential coulometry;  SP582,  pp.  164-168  (June  1980). 

Control  rod  worth;  Doppler  coefficient;  JENDL-1;  reaction 
rate  distribution;  reaction  rate  ratio;  reactivity  worth;  sodium 
void  coefficient;  structural  materials;  benchmark  tests;  SP594, 
pp.  581-585  (Sept.  1980). 

Control  units;  queueing  model;  capacity;  SP500-65,  pp.  189-198 
(Oct.  1980). 

Convection;  field;  flame  impingement;  heat  transfer;  radiation; 
temperature;  velocity;  ceilings;  NBS-GCR-80-251. 

Convection;  gallium;  heat  capacity;  lead-tin  alloys;  magnetic 
field  effect;  phase  diagram;  potassium-iron-silicon  oxides;  so- 
lidification; surface  tension;  thermodynamic  properties;  Auger 
measurements  on  liquids;  NBSIR  80-2082. 

Convection;  interface;  solidification;  solute;  alloy;  19264. 

Convective  energy;  cotton  fabrics;  fabrics;  heat  flux;  insulative 
properties;  modacrylics;  polyesters;  protective  clothing;  radi- 
ant energy;  wool  fabrics;  aramids;  burns  (injuries);  char 
strength;  19120. 

Convenient  values;  metric  conversion;  preferred  dimensions; 
preferred  values;  SI  units  for  building;  19519. 

Convention  of  the  meter;  economic  benefits;  epistemology;  mea- 
surement system;  metric  system;  SI;  base  units;  19639. 

Conversion;  data  base;  data-description;  data-dictionary;  data- 
directory;  data-manipulation;  DBMS;  languages;  query; 
SP500-64 

Conversion  costs;  conversion  problems;  conversion  tools;  data- 
base management;  Federal  agencies;  language  translators; 
maintenance;  portability;  SP500-62. 

Conversion  loss;  diode  measurement;  intermediate-frequency  (i- 
f)  output  conductance;  measurement  uncertainties;  microwave 
mixer  diodes;  modulation;  point-contact  diodes;  refiectometer; 
return  loss;  Schottky-barrier  diodes;  semiconductor  diodes; 
standing-wave  ratio  (SWR);  SP400-16 

Conversion  problems;  conversion  tools;  database  management; 
Federal  agencies;  language  translators;  maintenance;  portabil- 
ity; conversion  costs;  SP500-62. 

Conversion  strategies;  harmonization;  metrication;  metric  transi- 
tion; building  codes;  SP586,  pp.  227-251  (June  1980). 

Conversion  tools;  database  management;  Federal  agencies;  lan- 
guage translators;  maintenance;  portability;  conversion  costs; 
conversion  problems;  SP500-62. 

Convexity;  derivatives;  inequalities;  intermediate  point;  mean- 
value  theorem;  Taylor's  theorem;  19421.  ^ 

Convolution  algorithm;  diffusion  jet;  laser  diagnostics;  recon- 
struction algorithm;  tomography;  absorption  measurement; 
combustion  measurements;  19822. 

Coolant;  index-matching  liquids;  nonlinear  refractive  index;  self- 
focusing;  Abbe  value;  SP568,  pp.  91-98  (July  1980). 

Cool-down;  numerical  solutions;  superconducting  transmission 
lines;  conservation  equations;  19761. 

Cool  environments;  microclimatic  prediction;  pedestrian  com- 
fort; wind;  wind  environment;  19106. 

Cooling;  durability/reliability;  performance  criteria;  safety;  solar 
collectors;  solar  energy;  standards;  thermal  performance; 
buildings;  SP586.  pp.  151-160  (June  1980). 

Cooling  power;  dilution  refrigerator;  liquid  He^  refrigeration; 
thermometry;  19074. 

Cooling  time;  Cs-134/Cs-137  ratios;  Pu/U;  spent  fuel;  Zr-95/Cs- 
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137;  burn-up;  SP582,  pp.  509-516  (June  1980). 

Cooling  tower;  dynamic  effects;  failure;  failure  investigation; 
hoisting  loads;  hyperbolic  shell;  collapse;  concrete;  concrete 
strength;  construction;  construction  loads;  NBSIR  80-2010. 

Cooling  tower;  failure;  hyperbolic  shell;  shell;  collapse;  con- 
crete; concrete  strength;  construction;  NBSIR  78-1578. 

Cooling  tower;  formwork;  hoisting  system;  regulations;  safety; 
standards;  concrete;  construction;  NBSIR  80-1964. 

Cool  stars;  radiation  pressure;  stellar  winds;  ultraviolet  spectra; 
19095. 

Coordinate  system;  elevation;  Federal  Information  Processing 
Standard;  geographic  point  location;  latitude;  Latitude  and 
Longitude;  longitude;  mapping;  State  Plane  Coordinate 
System;  surveying;  Universal  Transverse  Mercator  (UTM); 
FIPS  PUB  70 

Coordinating  sizes;  dimensional  coordination;  metric  building 
design;  metric  building  products;  modular  coordination;  build- 
ing module;  controlling  dimensions;  19516. 

Coordination  complex;  metalloenzymes,  single  crystal;  12-mem- 
bered  cage,  x-ray  diffraction;  ((C7H7)3P)4Cu4W202S6;  19173. 

Coordination  compounds;  enthalpimetry;  glass  processing;  in- 
strumentation; paper  technology;  polymer  ignition;  rubber 
processing;  thermal  analysis;  thermogravimetry;  adsorbents; 
chemical  processing;  SP580. 

Coordination  pdyhedra;  crystal  structure;  thalium  lead  chloride; 
TljPbBrs;  TbPbCls;  cation  disorder;  19624. 

Coordinator;  industrial  hygiene  laboratories;  laboratory;  PAT; 
performance;  personnel;  proficient;  quality  control;  reaccredi- 
tation;  site  visit;  accreditation;  accreditation  committee; 
American  Industrial  Hygiene  Association;  SP591,  pp.  67-70 
(Aug.  1980). 

Copper;  copper  alloys;  friction;  microstructure;  solid  contact; 
wear;  19708 

Copper;  Debye  temperature;  elastic  constants;  polycrystals; 
sound  velocities;  tensor-property  averaging;  19696. 

Copper;  dry  sliding  wear;  lubricated  sliding  wear;  wear;  wear 
debris;  abrasive  wear;  19960. 

Copper;  ESCA;  gold;  relative  intensities;  round  robin;  x-ray 
photoelectron  spectroscopy;  binding  energies;  19202. 

Copper;  electron  microscopy;  erosion;  impingement  erosion; 
metal  erosion;  wear;  19941. 

Copper;  electron  microscopy;  friction;  metals;  plastic  deforma- 
tion; steel;  surfaces;  wear;  wear  debris;  NBSIR  80-2058 
(ONR). 

Copper;  erosive  wear;  scanning  electron  microscopy;  transmis- 
sion electron  microscopy;  wear;  abrasive  wear;  19958. 

Copper;  hardness  testing;  Knoop;  microhardness;  nondestructive 
testing;  brass;  19849. 

Copper;  impedance  measurements;  noise  measurements;  pitting; 
potentiostat;  aluminum;  19572. 

Copper  alloys;  corrosion  behavior;  creep  properties;  dental 
amalgam;  manganese  alloys;  marginal  stability;  silver  alloys; 
792-^7. 

Copper  alloys;  diffusion;  domain  growth;  gold  alloys;  ordered 
alloys;  antiphase  domains;  19851. 

Copper  alloys;  friction;  metallic  materials;  microstructure;  slid- 
ing wear;  wear;  wear  models;  19826. 

Copper  alloys;  friction;  microstructure;  solid  contact;  wear; 
copper;  19708 

Copper  crystal;  fatigue;  persistent  slip  band;  plastic  strain; 

random  cycling;  single  crystal  copper;  19694. 
Copper  wire;  cross  linking;  dose  distribution;  dosimetry;  elec- 
tron beams;  isodose  curves;  polyethylene;  polyvinyl  butyral; 

radiation  curing;  radiation  processing;  radiochromic  dye  film; 

wire  and  cable;  19333. 
Core  excitation;  electron  correlation;  heat  pipe;  lithium  vapor; 

partial  photoionization  cross  section;  synchrotron  radiation; 

absorption  cross  section;  19276. 
Core-excited  states;  yrast  states;  atomic  transition  probabilities; 

beam-foil  method;  cascading;  19347. 
Core-holes;  mixed-valence;  photoionization;  resonance;  ytter- 


bium; Auger;  19853. 
Core  level;  photoemission;  transition  metal;  19385. 
Corona;  electron  avalanche;  inception  voltage;  ionization;  ion 

mobilities;  partial  discharge;  photodetachment;  space  charge; 

sulfur  hexafluoride  (SFe);  uv  radiation;  60  Hz  ac  and  dc; 

compressed  gas;  19786. 
Corona;  partial-discharge;  point-plane  electrodes;  pulse  height 

distributions;  SFe;  SF6-N2  mixtures;  19785. 
Correction  factor;  depth  profiling;  Laplace's  equation;  local 

slope  analysis;  multilayer  analysis;  resistivity;  sheet  resistance; 

spreading  resistance;  19703. 
Correction   factor;   Laplace's  equation;  nonlinear  differential 

equations;  resistivity;  spreading  resistance;  continuum  model; 

19796 

Corrections;  energy  distribution;  finite  geometry;  Monte  Carlo 
method;  multiple  scattering;  neutron;  scattering;  angular  dis- 
tribution; computer  programs;  SP594,  pp.  504-508  (Sept. 
1980). 

Correction  to  mass  measurements;  error  checking;  FORTRAN 
program;  least  squares  solution;  mass  calibration;  mass  mea- 
surement; calibration  report;  TNI  127. 

Corrective  action;  data  validation;  precision;  proficiency  analyt- 
ical testing;  quality  control;  statistical  quality  control;  accura- 
cy; control  chart;  control  limits;  SP591,  pp.  104-108  (Aug. 
1980). 

Correlation;  critical  evaluation;  electrolyte  theories;  excess 
Gibbs  energy;  models;  osmotic  coefficient;  polyvalent  electro- 
lytes; solutions;  thermodynamic  properties;  activity  coeffi- 
cient; 799/9. 

Correlation  length;  critical  region  equation  of  state;  critical  vis- 
cosity enhancement;  steam;  viscosity;  water;  water  vapor; 
JPCRD  9,  No.  4,  1255-1290  (1980). 

Correlation  length;  mean  field;  sum  rule;  susceptibility;  three 
coexistence  phases;  tricritical  point;  19135. 

Correlation  model;  glass  transition;  pressure;  ruby  Ri  linewidth; 
viscosity;  19068. 

Corresponding  states;  critical  point;  gas/gas  equilibria;  mixtures; 
Van  der  Waals  one  fluid  model;  conformal  solution  theory;  J. 
Res.  85,  No.  6,  441-448  (Nov.-Dec.  1980). 

Corrosion;  corrosion  noise;  electrochemistry;  polarization  tech- 
niques; underground  corrosion;  NBSIR  80-2083. 

Corrosion;  electrochemical  noise;  instrumentation;  iron;  nickel; 
potentiostat;  aluminum;  19878. 

Corrosion;  elevated  temperature;  heat  transfer;  liquid  flow  rate; 
solar-heat  transfer  liquid  containment;  stagnation;  NBSIR  79- 
1919 

Corrosion;  measurements;  metals;  standards;  wear;  19950. 

Corrosion  behavior;  creep  properties;  dental  amalgam;  manga- 
nese alloys;  marginal  stability;  silver  alloys;  copper  alloys; 
79247. 

Corrosion  fatigue;  dislocations;  fatigue  mechanism;  fracture  me- 
chanics; mathematical  modeling;  micromechanics;  polymers; 
quantitative  microscopy;  slip  bands;  statistical  aspects  of  fa- 
tigue; striations;  composite  materials;  19087. 

Corrosion  fatigue;  durability;  fatigue;  fatigue  mechanism;  fatigue 
research;  fracture  mechanics;  mathematical  modeling;  metals 
fatigue;  plastics  fatigue;  quantitative  microscopy;  statistical  as- 
pects of  fatigue;  composite  materials;  19448. 

Corrosion-fatigue;  fatigue;  stainless  steel;  surgical  implant 
metals;  titanium  alloy;  cobalt-chromium  alloy;  19100. 

Corrosion  in  concrete;  corrosion  of  steel;  polarization  technique; 
rebar  corrosion;  bridge  deck  corrosion;  NBSIR  80-2012. 

Corrosion  inhibition;  ion  implantation;  laser  damage;  mirror  sur- 
faces; SP568  pp.  187-193  (July  1980). 

Corrosion  inhibitor;  corrosion  mechanisms;  ellipsometry;  simu- 
lated paint  films;  chromates;  coated  metals;  19659. 

Corrosion  mechanisms;  ellipsometry;  simulated  paint  films;  chro- 
mates; coated  metals;  corrosion  inhibitor;  19659. 

Corrosion  noise;  electrochemistry;  polarization  techniques;  un- 
derground corrosion;  corrosion;  NBSIR  80-2083. 

Corrosion  of  steel;  polarization  technique;  rebar  corrosion; 


441 


bridge  deck  corrosion;  corrosion  in  concrete;  NBSIR  80-2012. 

Corrosion  rate  measurement;  polarization;  carbon  steel;  chron- 
oamperometry;  19840. 

Cost;  discounting;  economic  analysis;  inflation;  life-cycle  cost; 
present  worth  analysis;  recommended  practice;  benefit-cost 
analysis;  building  economics;  buildings;  building  systems 
standard;  NBSIR  80-2040 

Cost  analysis;  decision  analysis;  dielectric  fluids;  fire  safety; 
flammable  liquids;  standards;  transformers;  NBS-GCR-80-198. 

Cost  benefit  analysis;  cost  effectiveness;  fire  departments;  fire 
losses;  fire  models;  fire  protection;  marine  transportation;  mer- 
chant vessels;  shipboard  fires;  NBS-GCR-79-173. 

Cost  components;  data  analysis;  data  collection;  demonstration; 
economic  analysis;  energy  conservation;  insulation;  low- 
income  housing;  statistics;  unit  costs;  weatherization;  building 
economics;  NBSIR  80-2167. 

Cost-efiective;  energy  conservation;  investment  problems;  life- 
cycle  costing;  buildings;  19102. 

Cost  effectiveness;  economic  evaluations;  energy  conservation; 
Federal  energy  management  program;  life-cycle  costing; 
public  buildings;  renewable  energy;  solar  energy;  solar  photo- 
voltaic; H135. 

Cost  effectiveness;  economics;  energy  conservation;  internal  rate 
of  return;  life-cycle  costing;  marginal  analysis;  optimal  design; 
residential  buildings;  space  coohng;  space  heating;  building 
envelope;  19235. 

Cost  effectiveness;  environmental  laboratories;  licensure;  per- 
formance evaluation;  physician's  office  laboratories;  proficien- 
cy testing;  public  health;  recombinant  DNA;  registration  and 
approval;  voluntary  standards;  clinical  laboratories;  SP591,  pp. 
63-66  (Aug.  1980). 

Cost  effectiveness;  fire  departments;  fire  losses;  fire  models;  fire 
protection;  marine  transportation;  merchant  vessels;  shipboard 
fires;  cost  benefit  analysis;  NBS-GCR-79-173. 

Cost  effectiveness;  typewriter  evaluation;  typewriter  productiv- 
ity; typewriters;  word  processing;  automatic  typewriters; 
19565. 

Cost  estimation;  econometric  models;  economic  analysis;  engi- 
neering economics;  mathematical  models;  program  planning; 
building  economics;  construction;  NBS-GCR-80-197. 

Cost  estimation;  economic  analysis;  engineering  economics; 
housing;  mathematical  programming;  optimization;  rehabilita- 
tion; renovation;  applied  economics;  building  codes;  building 
economics;  BSS129. 

Costs;  economic;  prices;  testing;  accreditation;  SP591,  pp.  92-96 
(Aug.  1980). 

Costs;  economic  analysis;  energy  consumption;  HVAC  systems; 
Total  Energy  systems;  cogeneration;  NBS-GCR-80-164. 

Costs;  economic  analysis;  HVAC  systems;  Total  Energy  system; 
cogeneration;  NBS-GCR-80-165. 

Costs;  economics;  evaluation;  literature  search;  regulation;  stand- 
ardization; standards;  benefit-cost  analysis;  benefit-risk  analy- 
sis; benefits;  bibliography;  NBSIR  80-2015. 

Costs;  energy;  EPCA;  residential;  usage;  appliances;  conserva- 
tion; NBSIR  80-1994. 

Cotton  fabrics;  fabrics;  heat  flux;  insulative  properties;  modacry- 
lics;  polyesters;  protective  clothing;  radiant  energy;  wool  fab- 
rics; aramids;  burns  (injuries);  char  strength;  convective 
energy;  19120. 

Coulomb  effects;  intermediate  energy  calculation;  three-nucleon 

photodisintegration  of  ^e;  19557. 
Coulomb  energy;  d-electrons;  Mossbauer  isomer  shifts;  transition 

metals;  alloy  phase  formation;  charge  transfer;  19567. 
Coulometer;  coulometry;  electrochemistry;  Faraday  constant; 

silver;  19472. 

Coulometry;  electrochemical  equivalent;  electrochemistry;  Fara- 
day; fundamental  constants;  silver;  /  Res.  85,  No.  3,  175-191 
(May-June  1980). 

Coulometry;  electrochemistry;  Faraday  constant;  silver;  coulo- 
meter; 79472 

Coulometry;  Faraday  constant;  4-aminopyride;  19814. 


Counter;  estimates;  gamma  rays;  neutrons;  nondestructive  assay; 
plutonium  waste;  safeguards;  uranium  waste;  verification; 
SP582.  pp.  622-632  (June  1980). 

Countercheck  reference  tests;  critical  control  features;  feedback; 
implementation;  inspections;  laboratory  accreditation;  labora- 
tory performance  evaluation;  noncompliance;  proficiency; 
SP591.  pp.  79-84  (Aug.  1980). 

Coupled-channel;  deformation  parameter;  differential  cross  sec- 
tions; DWBA;  elastic  scattering;  global  optical  potential;  in- 
elastic scattering;  neutron;  SP594.  pp.  146-149  (Sept.  1980). 

Coupled-channel  methods;  Hauser-Feshbach;  neutron  cross-sec- 
tion calculations;  preequilibrium;  SP594,  pp.  333-335  (Sept. 
1980). 

Coupled  channels;  integral  data;  microscopic  data  analysis;  com- 
plete damping;  consistency;  SP594,  pp.  862-866  (Sept.  1980). 

Coupled  channels  and  Hauser-Feshbach  analysis;  optical  model; 
SP594.  pp.  78-79  (Sept.  1980). 

Coupled  channels  model  calculation;  nuclear  reactions;  compari- 
son to  experimental  data;  SP594,  pp.  52-57  (Sept.  1980). 

Coupled  growth;  eutectic  solidification;  metallic  glasses;  palladi- 
um-copper-silicon alloys;  rapid  solidification;  amorphous 
alloys;  19891. 

Coupled  rod  oscillation;  crystalline  polymers;  elastic  modulus; 
helical  chains;  inelastic  neutron  scattering;  laser-Raman  scat- 
tering; polyethylene;  polyethyleneoxide; 
polyhexafluoropropylene;  polyoxymethylene;  polypropylene; 
polytetrafluoroethylene;  accordion  type  oscillation;  19937. 

Coupling;  magnetic  inspection;  nondestructive  testing;  pulsed 
mode;  rail  test  car;  railroad  rail;  sensitivity;  ultrasonic  inspec- 
tion; 19885. 

Coupling  agent;  dental  adhesion;  PolySAM;  adsorption;  chemis- 
orption;  composites;  19658. 

Coupling  agents;  dentin;  mordants;  smear  layer;  acid  etch;  adhe- 
sion; 19329. 

Coupling  constants;  mass  spectrometry;  nitrogen- 15  NMR; 
proton  NMR;  xanthen-O-yl  derivatives  of  urea;  carbon- 13 
NMR;  chemical  shifts;  19312 

Course  development;  educational  requirements;  inspection;  li- 
censing; testing;  training  code  officials;  building  codes;  build- 
ing inspectors;  code  enforcement;  SP586,  pp.  71-83  (June 
1980). 

Court  decisions;  legal  basis;  liability;  regulation;  regulatory  im- 
pacts; technology;  building  codes;  building  laws  and  regula- 
tions; code  development;  NBS-GCR-80-286 

Covalent  bonding;  diamond  structure;  elastic  constants;  gallium 
arsenide;  indium  antimonide;  ionicity;  optical  phonons;  Raman 
scattering;  semiconductors;  stress;  zinc-blende  structure; 
19580 

Covariance;  cross  section;  evaluation;  SP594,  pp.  221-223  (Sept. 
1980). 

Covariance  matrices;  cross  section  evaluation;  SP594,  pp.  68-72 
(Sept.  1980). 

Covariance  matrix;  curve  fitting;  iterative  refinement;  least 
squares  solution;  linear  constraints;  overdetermined  system  of 
equations;  regression;  underdetermined  system  of  equations; 
19155. 

Covariance  matrix;  curve  fitting;  iterative  refinement;  least 
squares  solution;  linear  constraints;  overdetermined  system  of 
equations;  regression;  statistics;  19154. 

Cover  plate  durability;  cover  plate  materials;  cover  plate  stand- 
ards; standards;  weathering  of  cover  plates;  TNI  132. 

Cover  plate  materials;  cover  plate  standards;  standards;  weather- 
ing of  cover  plates;  cover  plate  durability;  TNI  132. 

Cover  plates;  durability;  environmental  exposure;  materials; 
polymeric  materials;  solar  collectors;  absorber  materials;  ab- 
sorptive coatings;  accelerated  aging;  19364. 

Cover  plate  standards;  standards;  weathering  of  cover  plates; 
cover  plate  durability;  cover  plate  materials;  TN1132. 

CPE  in  auditing;  installation  management;  on-line  system  evalu- 
ation; queuing  models;  simulation;  workload  definition;  bench- 
marking; capacity  planning;  computer  performance  evalua- 
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tion;  computer  performance  measurement;  computer  perform- 
ance prediction;  SP500-65. 

CPM  project  officer;  Air  Force  Data  Systems  Design  Center; 
Computer  Performance  Management  Technical  Center; 
SP500-65,  pp.  295-300  (Oct.  1980). 

CPU  transfer  rates;  I/O  performance;  overhead  CPU;  compute- 
and-test  loop;  SP500-65.  pp.  245-254  (Oct.  1980). 

CROSSFIRE;  link  protocols;  local  survivability;  communica- 
tions networks;  NBSIR  80-2149. 

Crack  closure;  crack  surfaces;  fatigue  crack;  NDE;  ultrasonic 
diffraction;  19648. 

Crack  growth;  delayed  failure;  fracture;  mechanical  reliability; 
mechanics;  strength;  ceramics;  19636. 

Crack  propagation;  erosion;  fracture  mechanics;  thermal  frac- 
ture; ceramic  strength;  19728. 

Cracks;  defect  characterization;  dimensioning;  one-transducer 
technique;  shear  (S)  mode;  ultrasonic  diffraction;  welds; 
conlpressional  (P)  modes;  NBSIR  80-1983. 

Crack  surfaces;  fatigue  crack;  NDE;  ultrasonic  diffraction;  crack 
closure;  19648. 

Creep;  dental  amalgam;  high-copper  alloy;  mercury  content; 
19107. 

Creep;  dimensional  instability;  inertial  guidance;  microcreep;  op- 
tical mirrors;  beryllium;  19896. 

Creep  properties;  dental  amalgam;  manganese  alloys;  marginal 
stability;  silver  alloys;  copper  alloys;  corrosion  behavior; 
19247 

Creep  tests;  evaluation;  organic  coating;  pullout  tests;  reinforc- 
ing steels;  structural  engineering;  concrete  (reinforced);  19077. 

Cr,  Fe  and  ^°Ni;  model  interpretation;  nuclear  reactions;  SPS94. 
pp.  168-172  (Sept.  1980). 

Cr,  Fe,  Ni(n,a)  cross  sections;  5-10  MeV;  angular  distributions; 
SP594.  pp.  844-847  (Sept.  1980). 

Criteria;  evaluation;  hospitals;  inspectors;  marketing;  qualifica- 
tion; re-examination;  technicians;  accreditation;  certification; 
colleges;  confidence;  SP591  pp.  3-5  (Aug.  1980). 

Criteria;  finite;  jellium;  martensite;  model;  stability;  strain;  trans- 
formation; 19243. 

Criteria;  inspection;  inspector's  manual;  pathology;  proficiency 
testing;  standards;  accreditation;  College  of  American  Pa- 
thologists; SP591  pp.  71-74  (Aug.  1980). 

Criteria;  project  summaries;  standards;  technical  bases;  building 
research;  building  technology;  codes;  SP446-4. 

Criteria;  project  summaries;  standards;  technical  bases;  building 
research;  building  technology;  codes;  SP446-3. 

Critical  anomaly;  dielectric  constant;  differential  capacitance 
cell;  SFs;  20  microK  thermostat;  comparison  with  He^  Ne; 
19484 

Critical  channeling  angle;  crystallographic  orientation  effects; 
ion  channeling;  random  equivalent  implants;  capacitance-volt- 
age profiHng;  controlled  doping  profile;  19428. 

Critical  channeling  angle;  crystallographic  orientation  effects; 
ion  channeling;  random  equivalent  implants;  capacitance-volt- 
age profiling;  controlled  doping  profile;  19232. 

Critical  control  features;  feedback;  implementation;  inspections; 
laboratory  accreditation;  laboratory  performance  evaluation; 
noncompliance;  proficiency;  countercheck  reference  tests; 
SP591.  pp.  79-84  (Aug.  1980). 

Critical  current;  critical  temperature;  losses;  magnetic  property; 
standards;  superconductor;  NBSIR  80-1629. 

Critical  current;  fiberglass/epoxy  composite;  mechanical  proper- 
ties; niobium-tin;  niobium-titanium;  strain;  superconducting 
coil  composite;  superconducting  wire;  NBSIR  80-1633. 

Critical  dimensions;  linewidth;  metrology;  micrometrology;  mi- 
croscopy; optical  imaging;  79502 

Critical  evaluation;  derivative  lattices;  indexing;  lattice  relation- 
ships; lattices;  single-crystal  methods;  twinning;  19804. 

Critical  evaluation;  electrolyte  theories;  excess  Gibbs  energy; 
models;  osmotic  coefficient;  polyvalent  electrolytes;  solutions; 
thermodynamic  properties;  activity  coefficient;  correlation; 
19919. 


Critical  evaluation;  hydrogen  through  iron;  selected  transition 
probabilities;  atomic  oscillator  strengths;  compact  tabulation; 
19824. 

Critical  exponents;  critical  isochore;  critical  parameters;  equa- 
tion of  state;  ethylene;  impurities;  isochores;  scaling  laws;  Bur- 
nett method;  coexistence  curve;  19894. 

Critical  fluctuations;  diffusion;  light  scattering;  Stokes'  law;  vis- 
cosity; binary  liquids;  19827. 

Critical  isochore;  critical  parameters;  equation  of  state;  ethylene; 
impurities;  isochores;  scaling  laws;  Burnett  method;  coexis- 
tence curve;  critical  exponents;  19894. 

Criticality  control;  material  accountability;  measurements;  neu- 
tron interrogation;  nondestructive  assay;  nuclear  fuel  subas- 
sembly; nuclear  safeguards;  process  control;  spent  nuclear 
fuel;  assay  accuracy;  calculations;  SP582,  pp.  447-456  (June 
1980). 

Critically  evaluated  data;  critical  review;  data  compilation;  In- 
ternational Formulation;  static  dielectric  constant;  steam; 
water;  JPCRD  9,  No.  4,  1291-1306  (1980). 

Critically  evaluated  data;  excess  Gibbs  energy  for  electrolytes; 
osmotic  coefficients;  sodium  nitrate;  activity  coefficients; 
JPCRD  9,  No.  2,  513-518  (1980). 

Critically  evaluated  data;  reference  data;  steam;  water;  19569. 

Critical  mass;  total  cross  section;  SP594,  pp.  703-706  (Sept. 
1980). 

Critical  parameters;  definitions;  flux  phenomena;  Josephson  phe- 
nomena; stabilization;  superconductors;  terminology;  19539. 

Critical  parameters;  equation  of  state;  ethylene;  impurities;  iso- 
chores; scaling  laws;  Burnett  method;  coexistence  curve;  criti- 
cal exponents;  critical  isochore;  19894. 

Critical  point;  cyclohexane;  interface;  methanol;  phase  transi- 
tion; surface;  surface  tension;  wetting;  contact  angle;  19306. 

Critical  point;  densities;  equation  of  state;  fluids;  orthobaric  den- 
sities; propane;  specific  heats;  thermodynamic  properties; 
vapor  pressures;  coexistence  boundary;  19204. 

Critical  point;  diffusion;  gaseous;  history  of  science;  Kamerlingh 
Onnes;  liquidons;  liquids;  mixtures;  van  der  Waals;  vapors; 
Andrews;  condensation;  19932. 

Critical  point;  gas/gas  equilibria;  mixtures;  Van  der  Waals  one 
fluid  model;  conformal  solution  theory;  corresponding  states; 
/  Res.  85,  No.  6,  441-448  (Nov.-Dec.  1980). 

Critical  radiant  flux;  fire;  fire  retardants;  fire  tests;  loose  fill 
insulation;  smoldering  ignition;  thermal  analysis;  thermal  insu- 
lation; activation  energy;  borax;  boric  acid;  cellulose;  NBSIR 
80-2085 

Critical  radiant  flux;  fire  safety;  flame  spread;  flammability;  floor 
coverings;  flooring  radiant  panel  test;  test  method;  NBSIR  79- 
1954. 

Critical  region  equation  of  state;  critical  viscosity  enhancement; 
steam;  viscosity;  water;  water  vapor;  correlation  length; 
JPCRD  9,  No.  4,  1255-1290  (1980). 

Critical  review;  data  compilation;  International  Formulation; 
static  dielectric  constant;  steam;  water;  critically  evaluated 
data;  JPCRD  9,  No.  4,  1291-1306  (1980). 

Critical  strain;  instability  point;  molecular  weight  distribution; 
necking;  polyethylene;  stress  relaxation;  uniaxial  creep;  contin- 
uum model;  19681. 

Critical  temperature;  losses;  magnetic  property;  standards;  super- 
conductor; critical  current;  NBSIR  80-1629. 

Critical  viscosity  enhancement;  steam;  viscosity;  water;  water 
vapor;  correlation  length;  critical  region  equation  of  state; 
JPCRD  9,  No.  4,  1255-1290  (1980). 

Croconic;  dianion;  malononitrile;  nonbenzenoid;  oxocarbon;  salt; 
synthesis;  acid;  aromatic;  bond-delocalized;  /  Res.  85,  No.  2, 
73-86  (Mar.-Apr.  1980). 

Croconic;  dianion;  malononitrile;  nonbenzenoid;  pseudooxocar- 
bons;  salt;  synthesis;  acid;  aromatic;  bond-delocalized;  19560. 

Cross-bridge  sheet  resistor;  electrical  alignment  test  structure; 
gated  diode;  integrated  test  structure;  microelectronic  test 
structure;  process  validation  wafer;  random  fault  test  struc- 
ture; sheet  resistor;  test  methods;  test  pattern;  test  structure; 
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circuit  characterization;  19165. 
Crossed  beams;  cross  sections;  electron  impact;  excitation;  polar- 
ization; Be"^;  19512. 
Cross  linking;  dose  distribution;  dosimetry;  electron  beams;  iso- 

dose  curves;  polyethylene;  polyvinyl  butyral;  radiation  curing; 

radiation  processing;  radiochromic  dye  film;  wire  and  cable; 

copper  wire;  19333. 
Cross-polarization;    NMR;    polyethylene;    relaxation  rotating 

frame;  C-13;  19671. 
Cross-reaction  covariances;  ratio  data;  SP594,  pp.  63-67  (Sept. 

1980). 

Cross  section;  ENDF/B;  keV;  LINAC;  MeV;  multigroup  calcu- 
lation; neutron  flux  spectra;  thoria;  time-of-flight;  SP594,  pp. 
545-547  (Sept.  1980). 

Cross  section;  elements;  gamma-ray  spectrometry;  neutrons; 
SP594,  pp.  853-856  (Sept.  1980). 

Cross  section;  evaluation;  covariance;  SP594,  pp.  221-223  (Sept. 
1980). 

Cross  section;  excited  states;  photoionization;  sodium;  absolute 

cross  section  measurement;  atom;  19510. 
Cross  section;  fission;  high-resolution;  SP594,  pp.  491-495  (Sept. 

1980). 

Cross  section;  fission;  MeV  neutrons;  neptunium-237;  standard; 
uranium-235;  SP594.  pp.  971-975  (Sept.  1980). 

Cross  section;  molecules;  neutron  reactions;  neutron  time-of- 
flight;  vibration;  SP594.  pp.  93-96  (Sept.  1980). 

Cross-section  accuracy  requirements;  fuel  handling;  high-level 
waste  management;  thorium  HTR  fuel  cycles;  SP594,  pp.  131- 
134  (Sept.  1980). 

Cross-section  data;  fission;  fusion;  heat  transfer;  hybrid  blanket; 

tokamak;  SP594,  pp.  351-359  (Sept.  1980). 
Cross  section  evaluation;  covariance  matrices;  SP594,  pp.  68-72 

(Sept.  1980). 

Cross  section  evaluation;  fast  critical  facility;  fast  reactor;  inte- 
gral experiment;  least  square  fitting;  neutron  spectrum;  sample 
perturbation;  actinide  recycle;  SP594,  pp.  552-556  (Sept. 
1980). 

Cross  section  measurements;  neutron  capture  data;  SP594,  pp. 
163-167  (Sept.  1980). 

Cross  section  measurements;  total  cross  section;  carbon;  SP594, 
pp.  524-526  (Sept.  1980). 

Cross  sections;  elastic  enhancement  factors;  factorization; 
Hauser-Feshbach  theory;  statistical  models;  width  fluctuation 
correction  factor;  compound-nucleus  reactions;  SP594,  pp. 
762-764  (Sept.  1980). 

Cross  sections;  electron  impact;  electron  ionisation;  energy  dis- 
tribution functions;  excited  atoms;  19358. 

Cross  sections;  electron  impact;  excitation;  polarization;  Be"^; 
crossed  beams;  19512. 

Cross  sections;  electrons;  nitrogen;  oxygen;  rare  gases;  rate  coef- 
ficients; transport;  19387. 

Cross  sections;  eV  neutrons;  ratio;  standards;  SP594,  pp.  97-100 
(Sept.  1980). 

Cross  sections;  evaluation;  neutrons;  sodium;  SP594,  pp.  58-62 
(Sept.  1980). 

Cross  sections;  fast  reactors;  integral  and  critical  experiments; 

symbiosis;  thorium;  SP594.  pp.  119-121  (Sept.  1980). 
Cross  sections;  fission;  fusion;  neutron  dosimetry;  radiation 

damage;  radioactivity;  reactors;  SP594,  pp.  285-296  (Sept. 

1980). 

Cross  sections;  flux  monitors;  standards;  SP594,  pp.  84-85,  (Sept. 
1980). 

Cross  sections;  gamma-ray  transitions;  inelastic  scattering; 
SP594,  pp.  677-679  (Sept.  1980). 

Cross  sections;  high  electron  energy;  Maxwell's  velocity  distri- 
bution; rate  coefficients;  19356. 

Cross  sections;  molecular  binding;  neutron  reactions;  neutron 
standards;  phonons;  SP594.  pp.  89-92  (Sept.  1980). 

Cross  sections;  neutron  depth  dose;  neutron  radiotherapy;  radio- 
biology;  uncertainties;  SP594,  pp.  440-446  (Sept.  1980). 

Cross  sections;  nuclear  reactions;  SP594,  pp.  479-482  (Sept. 


1980). 

Cross  section  sensitivity;  cross  section  uncertainty;  fusion-fission 

hybrid  blanket;  tritium  breeding;  uranium  production;  blanket 

energy  multiplication;  SP594,  pp.  834-838  (Sept.  1980). 
Cross  sections  on  Se,  Cd,  Os;  statistical  model  analysis;  SP594, 

pp.  307-310  (Sept.  1980). 
Cross-section  uncertainty;  CTR;  denatured  fuel;  economics; 

ENDF/B-V;  fuel  cycle;  symbiotic  energy  system;  tritium 

breeding;  SP594,  pp.  839-843  (Sept.  1980). 
Cross  section  uncertainty;  fusion-fission  hybrid  blanket;  tritium 

breeding;  uranium  production;  blanket  energy  multiplication; 

cross  section  sensitivity;  SP594.  pp.  834-838  (Sept.  1980). 
Crown  and  bridge  castings;  dental  casting  techniques;  dental  die; 

porcelain  fused  to  metal  alloys;  casting  accuracy;  casting  ring 

liners;  19137. 

Crustal  movements;  geophysics;  interferometry;  stellar  diame- 
ters; astronomy;  astrophysics;  19144. 

Cryocoolers;  helium  liquefaction;  refrigerator;  regenerator  mate- 
rials; Stirling  cycle;  19359. 

Cryoelectronic;  Josephson  effect;  nonequilibrium  superconducti- 
vity; quasiparticle  injection;  superconducting  tunnel  junction; 
superconducting  weak  link;  controllable  weak  link;  19416. 

Cryoelectronics;  electromagnetic  metrology;  lasers;  microwaves; 
optical  fibers;  time  domain  metrology;  NBSIR  79-1625. 

Cryogenic;  delta  ferrite;  ferrite  content;  fracture;  mechanical 
properties;  stainless  steel;  strength;  toughness;  welds;  19673. 

Cryogenic;  dielectric  cqnstant;  dielectric  properties;  dissipation 
factor;  electrical  transmission;  partial  discharges;  polymers; 
precision  electric  measurements;  pulse-height  analysis;  super- 
conducting transmission;  capacitance;  NBSIR  79-1950. 

Cryogenic  electronics;  digital  instrument;  high  speed  instru- 
ments; Josephson  effect;  superconducting  electronics;  a/d 
converter;  19057. 

Cryogenics;  dielectric  constant;  electrocaloric  effect;  entropy; 
ferroelectrics;  glass-ceramics;  heat  switches;  polarization;  re- 
frigeration; specific  heat  strontium  titanate;  ceramics;  19534. 

Cryogenics;  fixed  points;  pure  materials;  superconductivity;  tem- 
perature scale;  thermometry;  19101.- 

Cryogenics;  instrumentation;  refrigeration;  superconducting  de- 
vices; 19323. 

Cryogenics;  pure  metals;  superconductivity;  temperature  fixed 
points;  temperature  scales;  thermometry;  19491. 

Cryogenic  temperature  scale;  Josephson  junction;  noise  thermo- 
metry; nuclear  orientation;  thermometry;  ^"CoCo  y-ray  aniso- 
tropy  thermometry;  19685. 

Cryptography;  Data  Encryption  Standard;  in-service  testing; 
maintenance  tests;  Monte-Carlo  testing;  stuck-fault  testing;  test 
cases;  validation  vs.  maintenance;  communications  security; 
computer  security;  SP500-61. 

Cryptography;  data  security;  DES;  encryption;  modes  of  oper- 
ation; computer  security;  NBSIR  80-2019. 

Cryptography;  encryption  standard;  interface  requirements; 
Monte-Carlo  testing;  testbed;  test  cases;  validating  correct- 
ness; communications  security;  computer  security;  SP500-20, 
Revised  1980. 

Crystal;  Czochralski;  edge-defined  film-fed  growth  (EFG);  float- 
ing zone;  meniscus;  silicon;  stability;  19945. 

Crystal;  double-diffusive  convection;  floating  zone;  materials 
processing;  microgravity;  morphological  stability;  similarity 
principle;  19178. 

Crystal;  electron;  helix;  irrational;  Phase  II; 
polytetrafluoroethylene;  units  per  turn;  conformation;  19797. 

Crystal  amorphous  complex;  lamellar  crystallization;  lamellar 
morphology;  polymer  crystallization;  chain  folding  in  poly- 
mers; 19854 

Crystal  chemistry;  crystallography;  fergusonite;  scheelite;  bran- 
nerite;  cerium  niobate;  cerium  tantalate;  cerium  titanate; 
19676 

Crystal  chemistry;  intermediate  phases;  phase  diagrams;  phase 

equilibria;  solid  solutions;  alloy  theory;  SP564. 
Crystal  chemistry;  intermetallic  compounds;  niobium  alloys;  pal- 
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ladium  alloys;  phase  diagrams;  constitution  diagrams;  19330. 
Crystal  data;  identification;  materials  analysis;  materials  design; 
NBS  crystal  data  center;  user  evaluation;  computer  dissemina- 
tion; TN1112. 

Crystal  data;  reduced  forms;  space  group  frequency;  symmetry; 
Bravais  lattice;  classification;  19832. 

Crystal  diffraction;  gamma-ray  energy  standards;  x  rays;  19302. 

Crystal  field;  magnetic  superconnectors;  neutron  scattering;  rare 
earth;  small  angle  scattering;  superconductivity;  19255. 

Crystal  field  effects;  ferromagnet;  magnetic  superconductor; 
neutron  scattering  phase  transition;  rare  earth;  19258. 

Crystal  fields;  exchange  interaction;  magnetism;  neutron  scatter- 
ing; rare  earth  compounds;  spin  excitations;  19256. 

Crystal  fields;  exchange  interaction;  magnetism;  neutron  scatter- 
ing; rare  earth  compounds;  spin  excitations;  19604. 

Crystal  fields;  inelastic  scattering;  magnetism;  neutron  scatter- 
ing; rare  earths;  spin  waves;  19630. 

Crystal  fields;  Laves-phase;  magnetic  superconductor;  neutron 
scattering;  reentrent  superconductor;  Chevrel  phase;  19629. 

Crystal  fields;  magnetic  impurities;  magnetic  superconductors; 
rare  earths;  Chevrel-phase;  19504. 

Crystal  growth;  crystalline  fluorides;  Faraday  rotator;  high 
power  laser  materials;  optical  damage  threshold;  top-seeded 
solution  technique;  two  photon  absorption;  uniaxial  crystal; 
yttrium  lithium  fluoride;  advanced  laser  materials;  SP568,  pp. 
127-135  (July  1980). 

Crystalline  disorder;  Cu  mirrors;  diamond  turning;  laser-induced 
slip;  polishing;  ripples;  SiC  substrates;  surface  defects;  thermal 
diffusivity;  vapor-deposited  mirrors;  SP568,  pp.  175-186  (July 
1980). 

Crystalline  fluorides;  Faraday  rotator;  high  power  laser  materi- 
als; optical  damage  threshold;  top-seeded  solution  technique; 
two  photon  absorption;  uniaxial  crystal;  yttrium  lithium  flu- 
oride; advanced  laser  materials;  crystal  growth;  SP568,  pp. 
127-135  (July  1980). 

Crystalline  materials;  glasses;  photoelastic  constants;  refractive 
index;  thermal  coefficient  of  refractive  index;  ultraviolet; 
alkali  halides;  19275. 

Crystalline  polymer;  cylindritic  structure;  fibril;  fibrous  struc- 
ture; microfibril;  necking;  plastic  deformation;  spherulitic 
structure;  tie  molecule;  19674. 

Crystalline  polymer;  elastic  modulus;  fibrils;  fibrous  structure; 
fracture;  load-elongation  curve;  microfibrils;  point  defects  of 
microfibrillar  structure;  ruptured  chains;  strength;  tie  mole- 
cules; 7990/. 

Crystalline  polymers;  elastic  modulus;  helical  chains;  inelastic 
neutron  scattering;  laser-Raman  scattering;  polyethylene;  po- 
lyethyleneoxide;  polyhexafluoropropylene;  polyoxymethylene; 
polypropylene;  polytetrafluoroethylene;  accordion  type  oscil- 
lation; coupled  rod  oscillation;  19937. 

Crystallization;  elastic  modulus;  fibrils;  fibrous  structure;  micro- 
fibrils; superdrawing;  Taut  tie  molecules;  annealing;  19903. 

Crystallization  temperature;  melting  temperature;  row  nuclea- 
tion;  stirred  solution;  strained  melt;  19904. 

CrystalHzation  theory  flow  induced  crystallization;  extended 
chain  fibrils;  polymer  crystallization;  shish  kebabs;  19167. 

Crystallographic  orientation  effects;  ion  channeling;  random 
equivalent  implants;  capacitance-voltage  profiling;  controlled 
doping  profile;  critical  channeling  angle;  19428. 

Crystallographic  orientation  effects;  ion  channeling;  random 
equivalent  implants;  capacitance-voltage  profiling;  controlled 
doping  profile;  critical  channeling  angle;  19232. 

Crystallography;  fergusonite;  scheelite;  brannerite;  cerium  nio- 
bate;  cerium  tantalate;  cerium  titanate;  crystal  chemistry; 
19676 

Crystal  optics;  dielectric  constant;  elasto-optic;  electro-optic; 
photoelastic;  piezo-optic;  refractive  index;  relative  dielectric 
impermeability;  absorption  coefficient;  birefringence;  19257. 

Crystal  relaxations;  electrets;  ferroelectricity;  piezoelectric  poly- 
mers; polarization;  poly(vinyl  chloride);  poly(vinyl  fluoride); 
poly(vinylidene    fluoride);    pyroelectric    polymers;  space 


charge;  19734. 

Crystals;  radiation;  channeling;  charged  particles;  19139. 

Crystal  spectrometer  calibration;  electron  microprobe  analysis; 
energy  dispersive  spectrometry  (EDS);  L-series  x-ray  lines; 
relative  x-ray  line  intensities;  spectrometer  efficiency;  wave- 
length dispersive  spectrometry  (WDS);  19678. 

Crystal  structure;  dental;  hydroxyapatites;  tooth  mineral;  adhe- 
sion; bonding;  calcium  phosphates;  19262. 

Crystal  structure;  diffraction;  isotopes;  molecular  dynamics;  neu- 
tron; neutron  radiography;  nondestructive  evaluation;  nuclear 
reactor;  radiation;  activation  analysis;  TNI  117. 

Crystal  structure;  electron  microscope;  lattice  images;  mixed 
oxides;  niobates  and  tantalates;  rubidium  and  potassium 
oxides;  19733. 

Crystal  structure;  electron  microscope;  lattice  images;  niobates 
and  tantalates;  rubidium  and  potassium  oxides;  two-dimension- 
al ordering;  19911. 

Crystal  structure;  grain  size;  molybdenum  thin  films;  reflectance; 
chemical  vapor  deposition;  composition;  SP568,  pp.  287-292 
(July  1980). 

Crystal  structure;  heteropoly  complexes;  hydrogen  bonds;  mo- 
lybdoarsinate;  neutron  diffraction;  x-ray  diffraction;  19846. 

Crystal  structure;  hydrogen  bonding;  neutron  diffraction;  phase 
transitions;  x-ray  diffraction;  ammonium  nitrate;  19897. 

Crystal  structure;  molecular  structure;  single  crystal  x-ray  dif- 
fraction; standard  test;  urea  complex;  urea  in  sera;  /.  Res.  85, 
No.  3,  205-210  (May-June  1980). 

Crystal  structure;  sheet  type  structure;  symmetric  hydrogen 
bonds;  calcium  ammonium  phosphate;  calcium  phosphate; 
19386. 

Crystal  structure;  thalium  lead  chloride;  TbPbBrs;  ThPbCU; 
cation  disorder;  coordination  pdyhedra;  19624. 

Crystal  structures;  epitaxy;  inter-layerings;  nonstoichiometry; 
structural  considerations;  twinning;  computer  assessment;  J. 
Res.  85,  No.  5,  347-362  (Sept.-Oct.  1980). 

Crystal  structures;  lattice  constants;  powder  patterns;  reference 
intensities;  standard;  x-ray  diffraction;  Monogr.  25,  Section  17. 

CSMA;  GPSS;  local  area  networks;  packet  switching;  simula- 
tion; bus  networks;  bus  performance;  computer  programs; 
contention;  SP500-65,  pp.  79-85  (Oct.  1980). 

C-scan;  instrumentation;  sound  field;  ultrasonics;  analog  record- 
ing; 19061. 

Csl;  Cul;  photoabsorption  cross  sections;  photocathodes;  plasma 
diagnostic  detectors;  radiometry;  soft  x-ray  diagnostics;  19602. 

Csl  scintillator;  energy  resolution;  low-energy  gamma  rays;  mi- 
crochannel  plates;  position-sensitive  detector;  x-ray  telescope; 
19401. 

Cs-134/Cs-137  ratios;  Pu/U;  spent  fuel;  Zr-95/Gs-137;  burn-up; 
cooling  time;  SP582,  pp.  509-516  (June  1980). 

CTR;  denatured  fuel;  economics;  ENDF/B-V;  fuel  cycle;  sym- 
biotic energy  system;  tritium  breeding;  cross-section  uncer- 
tainty; SP594.  pp.  839-843  (Sept.  1980). 

Cul;  photoabsorption  cross  sections;  photocathodes;  plasma  di- 
agnostic detectors;  radiometry;  soft  x-ray  diagnostics;  Csl; 
19602. 

Cu  mirrors;  damage  thresholds;  laser  damage;  laser-induced 
stress-strain;  plastic  deformation;  surface  degradation;  SP568, 
pp.  159-173  (July  1980). 

Cu  mirrors;  diamond  turning;  laser-induced  slip;  polishing;  rip- 
ples; SiC  substrates;  surface  defects;  thermal  diffusivity; 
vapor-deposited  mirrors;  crystalline  disorder;  SP568,  pp.  175- 
186  (July  1980). 

Cumulative  distribution  function;  events;  hardware  configura- 
tion; model  validation;  queue;  scheduling  policies;  simulation 
model;  system  performance;  workloads;  SP500-65,  pp.  111-128 
(Oct.  1980). 

Cuprous  chloride;  diamond  cell;  optical  microscopy;  phase  tran- 
sition; resistivity;  x-ray  diffraction;  19687. 

Current  balance;  magnetic  force;  radial  magnetic  field;  super- 
conducting coils;  absolute  ampere;  J.  Res.  85,  No.  4,  257-272 
(July-Aug.  1980). 
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Current  comparator;  dissipation  factor;  electrical  measurements; 
energy  loss;  shunt  reactors;  bridges;  calibration;  19767. 

Curved  crack  profile;  double-torsion  testing;  fracture  (materials); 
fracture  toughness;  side  grooves;  three-dimensional  crack;  tor- 
sional beam;  compliance  analysis;  19684. 

Curved  crack  profile;  double-torsion  testing;  fracture  (materials); 
fracture  toughness;  side  grooves;  three-dimensional  crack;  tor- 
sional beam;  compliance  analysis;  19693. 

Curve  fitting;  iterative  refinement;  least  squares  solution;  linear 
constraints;  overdetermined  system  of  equations;  regression; 
underdetermined  system  of  equations;  covariance  matrix; 
19155. 

Curve  fitting;  iterative  refinement;  least  squares  solution;  linear 
constraints;  overdetermined  system  of  equations;  regression; 
statistics;  covariance  matrix;  19154. 

Curve  fitting;  least  absolute  deviation;  polynomial  approxima- 
tion; spline  fitting;  test  data;  test  problems;  algorithm  testing; 
approximation;  NBSIR  79-1920. 

Curve  fitting;  least  squares;  modified  Gram-Schmidt;  pseudoin- 
verse;  regression;  statistics;  test  problems;  test  results;  algo- 
rithms; TN1126 

Customer  and  laboratory  responsibilities;  Institute  of  Electrical 
and  Electronic  Engineers  Specifications;  laboratory  capabili- 
ties; laboratory  performance  evaluation;  manufacturers  re- 
sponse to  laws  and  consumers;  pretest  quality  planning; 
SP591.  pp.  131-134  (Aug.  1980). 

CW  injection;  laser;  narrow  band  laser;  Nd:YAG  pump;  pulsed 
laser;  tunable  laser;  19266. 

Cw  accelerators;  electron  accelerators;  microtron;  recirculating 
accelerators;  room-temperature  rf  systems;  19494. 

Cyanoacrylate;  dental  alloy;  initiator;  rator;  resin;  wear;  alloy; 
base  metal;  casting;  composite;  NBSIR  79-1943. 

Cyclohexane;  cyclooctane;  cyclopropane;  desorption;  electron 
stimulated  desorption;  ethane;  adsorption;  angular  distribution; 
19922. 

Cyclohexane;  decomposition;  decyclization;  isomerization;  ole- 
fins; shock  tube;  1-hexene;  allylic  resonance  energy;  allyl  radi- 
cals; biradical;  19784 

Cyclohexane;  interface;  methanol;  phase  transition;  surface;  sur- 
face tension;  wetting;  contact  angle;  critical  point;  19306. 

Cyclones;  energy;  erosion;  metals;  pumps;  valves;  wear;  NBSIR 
80-2045  (DOE). 

Cyclone  settled  density  test;  precision  estimates;  cellulosic  ther- 
mal insulation;  NBSIR  79-1930 

Cyclooctane;  cyclopropane;  desorption;  electron  stimulated  de- 
sorption; ethane;  adsorption;  angular  distribution;  cyclohex- 
ane; 19922 

Cyclophosphamide  analogs;  in  vivo  anticancer  activity;  molecu- 
lar structure  determination;  single  crystal  x-ray  diffraction; 
synthesis;  c/s-4-phenylcyclophosphamide;  19829. 

Cyclopropane;  desorption;  electron  stimulated  desorption; 
ethane;  adsorption;  angular  distribution;  cyclohexane;  cy- 
clooctane; 19922. 

Cyclopropene;  fragmentation;  mass  spectrometry;  photoioniza- 
tion;  threshold  photoelectron  spectroscopy;  time  of  flight 
mass  spectrometry;  coincidence;  19196. 

Cyclopropene;  fragmentation;  photoionization;  propyne;  thresh- 
old photoelectron  spectroscopy;  allene;  coincidence;  19803. 

Cyclopropene;  photoionization;  breakdown  curve;  19942. 

Cylindrical  coordinates;  difference  equations;  electron  optics; 
fourth-order;  Laplace's  equation;  19089. 

Cylindritic  structure;  fibril;  fibrous  structure;  microfibril;  neck- 
ing; plastic  deformation;  spherulitic  structure;  tie  molecule; 
crystalline  polymer;  19674. 

Czochralski;  edge-defined  film-fed  growth  (EFG);  floating  zone; 
meniscus;  silicon;  stability;  crystal;  19945. 

C-13;  cross-polarization;  NMR;  polyethylene;  relaxation  rotating 
frame;  19671. 

C2;  F2;  H2;  local  density  models;  N2;  O2;  Xa\  B2;  CO;  19289. 
C2F4;  kinetics;  laser;  mass  spectrometry;  photolysis;  CF2;  19722. 
C2F6;  coincidence  mass  spectrometry;  field  ionization  mass  spec- 


trometry; ion  fragmentation;  mass  spectrometry;  perfluoroeth- 

ane;   photoelectron  spectroscopy;   quasiequilibrium  theory; 

threshold  photoelectron  spectroscopy;  19291. 
((C7H7)3P)4Cu4W202S6;  coordinatlon  complex;  metalloenzymes, 

single  crystal;  12-membered  cage,  x-ray  diffraction;  19173. 
c«-4-phenylcyclophosphamide;   cyclophosphamide  analogs;  in 

vivo  anticancer  activity;  molecular  structure  determination; 

single  crystal  x-ray  diffraction;  synthesis;  19829. 

D 

D'Alembert's  principle;  metrology;  precision  balance;  precision 
electrical  measurement;  absolute  volt;  balance  equations  of 
motion;  NBSIR  80-2143. 

Damage;  electric  field;  high  energy  laser;  laser  damage;  reflec- 
tors; thin  film;  absorption;  calorimetry;  SP568,  pp.  377-390 
(July  1980). 

Damage  accumulation;  failure;  fatigue;  mechanical  properties; 
PMMA;  polyethylene;  poly(methyl  methacrylate);  time-de- 
pendent behavior;  additivity  of  damage;  Bailey  criterion; 
19690. 

Damage  effects;  electrical  activation  of  implanted  impurities;  ion 
implantation;  laser  annealing;  silicon;  capacitance-voltage  pro- 
filing; 19724. 

Damage  morphology;  damage  thresholds;  laser  bulk  damage; 
laser  surface  damage;  optical  materials;  self-focusing;  stimulat- 
ed Brilloin  scattering  (SBS);  SP568.  pp.  519-527  (July  1980). 

Damage  morphology;  dielectric  function;  beam  deformation; 
computer  simulation;  SP568,  pp.  529-530  (July  1980). 

Damage  temperature;  damage  threshold;  microsecond  pulses; 
temperature  depending  absorption;  unstable  resonator;  absorp- 
tion edge;  SP568.  pp.  269-279  (July  1980). 

Damage  threshold;  microsecond  pulses;  temperature  depending 
absorption;  unstable  resonator;  absorption  edge;  damage  tem- 
perature; SP568,  pp.  269-279  (July  1980). 

Damage  thresholds;  laser  bulk  damage;  laser  surface  damage; 
optical  materials;  self-focusing;  stimulated  Brilloin  scattering 
(SBS);  damage  morphology;  SP568,  pp.  519-527  (July  1980). 

Damage  thresholds;  laser  damage;  laser-induced  stress-strain; 
plastic  deformation;  surface  degradation;  Cu  mirrors;  SP568, 
pp.  159-173  (July  1980). 

Damage  thresholds;  laser  damage;  pico-second  pulses; 
pulsewidth  dependence;  UV  lasers;  SP568,  pp.  417-424  (July 
1980). 

Damper  leakage;  performance  criteria;  solar  heating  systems;  air 
corrections;  air  leakage;  computer  simulation;  19615. 

D  and  T  gas  targets;  fast  neutron  time-of-flight  cr(0)  equipment; 
movable  detectors;  SP594,  pp.  537-541  (Sept.  1980). 

Darkening  of  crystals;  dosimetry;  electron  dosimetry;  F-centers; 
gamma-ray  dosimetry;  lithium  fluoride;  M-centers;  megarad 
dosimetry;  N-centers;  radiation  darkening;  radiation  process- 
ing; R-centers;  absorption  spectroscopy;  alkali  halides;  color 
centers;  19352. 

Data;  data  link  control  procedures;  data  transparency;  interoper- 
ability; teleprocessing;  transmission;  advanced  data  communi- 
cation control  procedures;  ANSI  X3.66;  bit-oriented;  code 
independence;  FIPS  PUB  71. 

Data;  dayhghting;  energy;  environmental;  shale  oil;  SRM; 
weights  and  measures;  x-ray  exams;  compact  range;  DIM/ 
NBS  64,  No.  6,  1-24  (1980). 

Data;  digital;  Ethernet;  local;  network;  terminal;  area;  computer; 
19126 

Data;  environment;  Federal  programs;  laboratory  accreditation; 
monitoring;  quality  assurance;  standard  methods;  19715. 

Data;  fabrication;  failure  analysis;  fatigue;  fracture;  materials  sci- 
ence; nondestructive  evaluation;  piping;  pressure  vessels; 
product  liability;  pumps  and  valves;  standards;  statistical  mod- 
eling; welding;  ASME  Boiler  Code;  SP588 

Data  abstraction;  database  management  systems;  data  structures; 
programming  languages;  software  engineering;  abstract  data 
types;  artificial  intelligence;  SP500-59. 
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Data  accuracy;  design;  geothermal;  process;  thermodynamics; 
transport  properties;  aeroscience;  SP590. 

Data  acquisition;  electron  linac;  gas  scintillator;  inelastic  neutron 
scattering;  majority  logic;  neutron  cross  sections;  prebuncher; 
pulsed  neutron  source;  time-of-flight;  computers;  SP594,  pp. 
929-935  (Sept.  1980). 

Data  administration;  database  management;  database  standards; 
data  processing;  data  resource  management;  Federal  Informa- 
tion Processing  Standards  Publication;  file  processing;  soft- 
ware; software  selection;  computer  applications;  computer 
programs;  FIPS  PUB  77. 

Data  analysis;  data  base  management;  data  retrieval;  information 
retrieval;  MIS;  on-line  retrieval;  computer  programs;  19884. 

Data  analysis;  data  collection;  demonstration;  economic  analysis; 
energy  conservation;  insulation;  low-income  housing;  statis- 
tics; unit  costs;  weatherization;  building  economics;  cost  com- 
ponents; NBSIR  80-2167. 

Data  analysis;  performance  evaluation;  ranking  and  selection; 
selection  methodology;  binary  selection;  computer  compari- 
son; computer  measurement;  computer  service;  SP500-58. 

Data  banks;  data  bases;  data  networks;  interactive  systems;  nu- 
merical data  bases;  on-line  data;  physical  data;  spectroscopic 
data  systems;  chemical  data;  TNI  122. 

Data  base;  database  management;  file  maintenance;  reformatting; 
reorganization;  restructuring;  19076. 

Database;  database  management  system;  data  dictionary  system; 
data  inventory;  data  management;  data  standards;  documenta- 
tion; Federal  Information  Processing  Standards  Publication; 
software;  computer  program;  FIPS  PUB  76. 

Database;  database  management  system;  data  dictionary  system; 
data  inventory;  data  management;  data  standards;  documenta- 
tion; software;  computer  program;  NBSIR  80-2115. 

Data  base;  data  base  management  systems;  data  description  lan- 
guage; data  manipulation  language;  performance  evaluation; 
schema;  simulation  modeling;  CODASYL;  SP500-65.  pp.  3-10 
(Oct.  1980). 

Data  base;  data-description;  data-dictionary;  data-directory; 
data-manipulation;  DBMS;  languages;  query;  conversion; 
SP500-64. 

Database;  hierarchical;  information;  query;  query  language;  se- 
mantics; TDMS;  tree;  tree  structures;  ambiguity;  Boolean; 
19433. 

Data  base;  information  retrieval;  interactive  processing;  TNI  123. 

Data  base;  information  retrieval;  interactive  processing;  19754. 

Data  base  controls;  data  base  management  systems  controls; 
EDP  audit;  internal  audit;  operating  system  controls;  system 
controls;  system  vulnerabilities;  terminal  controls;  applications 
controls;  computer  vulnerabilities;  SP500-57. 

Database  management;  database  standards;  data  processing;  data 
resource  management;  Federal  Information  Processing  Stand- 
ards Publication;  file  processing;  software;  software  selection; 
computer  applications;  computer  programs;  data  administra- 
tion; FIPS  PUB  77. 

Data  base  management;  data  retrieval;  information  retrieval; 
MIS;  on-line  retrieval;  computer  programs;  data  analysis; 
19884. 

Database  management;  Federal  agencies;  language  translators; 
maintenance;  portability;  conversion  costs;  conversion  prob- 
lems; conversion  tools;  SP500-62. 

Database  management;  file  maintenance;  reformatting;  reorgani- 
zation; restructuring;  data  base;  19076. 

Database  management  system;  data  dictionary  system;  data  in- 
ventory; data  management;  data  standards;  documentation; 
Federal  Information  Processing  Standards  Publication;  soft- 
ware; computer  program;  database;  FIPS  PUB  76. 

Database  management  system;  data  dictionary  system;  data  in- 
ventory; data  management;  data  standards;  documentation; 
software;  computer  program;  database;  NBSIR  80-2115. 

Data  base  management  systems;  data  description  language;  data 
manipulation  language;  performance  evaluation;  schema;  simu- 
lation modeling;  CODASYL;  data  base;  SP500-65.  pp.  3-10 


(Oct.  1980). 

Database  management  systems;  data  structures;  programming 
languages;  software  engineering;  abstract  data  types;  artificial 
intelligence;  data  abstraction;  SP500-59. 

Data  base  management  systems  controls;  EDP  audit;  internal 
audit;  operating  system  controls;  system  controls;  system  vul- 
nerabilities; terminal  controls;  applications  controls;  computer 
vulnerabilities;  data  base  controls;  SP500-57. 

Data  base  retrieval;  residential  buildings;  solar  data  base;  solar 
energy  system;  solar  heating  and  cooling;  automatic  data 
processing;  computer  retrieval;  NBSIR  80-2144. 

Data  bases;  data  networks;  interactive  systems;  numerical  data 
bases;  on-line  data;  physical  data;  spectroscopic  data  systems; 
chemical  data;  data  banks;  TNI  122. 

Database  standards;  data  processing;  data  resource  management; 
Federal  Information  Processing  Standards  Publication;  file 
processing;  software;  software  selection;  computer  applica- 
tions; computer  programs;  data  administration;  database  man- 
agement; FIPS  PUB  77. 

Data  collection;  demonstration;  economic  analysis;  energy  con- 
servation; insulation;  low-income  housing;  statistics;  unit  costs; 
weatherization;  building  economics;  cost  components;  data 
analysis;  NBSIR  80-2167. 

Data  communications;  data  networks;  local  area  networks;  net- 
works; communications;  computer  communications;  computer 
networks;  19125. 

Data  communications;  energy;  erosion;  instrument  landing; 
measurements;  radio  frequency;  surface  science;  tetrafiuor- 
oethylene  powder;  water  conservation;  alternate  fuels;  DIM/ 
NBS  64,  No.  5,  1-28  (1980). 

Data  communications;  local  area  networks;  computer  communi- 
cations; computer  networks;  computer  protocols;  19124. 

Data  communications;  networks;  performance  requirements; 
telecommunications;  computer  communications;  computer 
networking;  SP500-65.  pp.  71-75  (Oct.  1980). 

Data  communications;  protocol  validation;  synchronous;  tele- 
processing service  evaluation;  SP500-65,  pp.  63-70  (Oct.  1980). 

Data  compilation;  International  Formulation;  static  dielectric 
constant;  steam;  water;  critically  evaluated  data;  critical 
review;  JPCRD  9,  No.  4,  1291-1306  (1980). 

Data  compilations;  photochemistry;  photophysics;  review;  solu- 
tions; SP578. 

Data  confidentiality;  data  integrity;  data  security;  Federal  Infor- 
mation Processing  Standards  Publication;  security  controls; 
system  life  cycle;  system  security;  ADP  availability;  ADP 
security;  application  system  security;  computer  applications; 
computer  reliability;  FIPS  PUB  73. 

Data  consistency;  data  testing;  ENDF/B-IV;  ENDF/B-V;  fast 
reactors;  group  cross  sections;  integral  experiments;  least- 
squares  adjustment;  chi-square;  SP594,  pp.  182-186  (Sept. 
1980). 

Data  conversion;  data  transfer;  data  transformation;  data  transla- 
tion; network  operating  systems;  computer  networking; 
SP500-71. 

Data  correlation;  excess  volumes;  heat  of  mixing;  liquid-vapor 
equilibria;  methane  -I-  propane;  binary  mixtures;  JPCRD  9, 
No.  3,  721-734  (1980). 

Data-description;  data-dictionary;  data-directory;  data-manipula- 
tion; DBMS;  languages;  query;  conversion;  data  base;  SP500- 
64. 

Data  description  language;  data  manipulation  language;  per- 
formance evaluation;  schema;  simulation  modeling;  CODA- 
SYL; data  base;  data  base  management  systems;  SP500-65,  pp. 
3-10  (Oct.  1980). 

Data-dictionary;  data-directory;  data-manipulation;  DBMS;  lan- 
guages; query;  conversion;  data  base;  data-description;  SP500- 
64 

Data  dictionary  system;  data  inventory;  data  management;  data 
standards;  documentation;  Federal  Information  Processing 
Standards  Publication;  software;  computer  program;  database; 
database  management  system;  FIPS  PUB  76. 
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Data  dictionary  system;  data  inventory;  data  management;  data 
standards;  documentation;  software;  computer  program;  data- 
base; database  management  system;  NBSIR  80-2115. 

Data-directory;  data-manipulation;  DBMS;  languages;  query; 
conversion;  data  base;  data-description;  data-dictionary; 
SP500-64. 

Data  discrepancies;  absolute  cross  section  measurement;  SP594, 
pp.  733-737  (Sept.  1980). 

Data  Encryption  Standard;  in-service  testing;  maintenance  tests; 
Monte-Carlo  testing;  stuck-fault  testing;  test  cases;  validation 
vs.  maintenance;  communications  security;  computer  security; 
cryptography;  SP500-61. 

Data  elements  and  codes;  data  processing;  Federal  Information 
Processing  Standards;  geography;  information  processing 
standards;  information  systems;  national  government;  repre- 
sentations and  codes;  standards;  statistical  data;  ADP  stand- 
ards; computers;  FIPS  PUB  6-3. 

Data  entry;  distributed  processing;  Educational  Resources  Infor- 
mation Center  (ERIC);  information  systems;  intelligent  termi- 
nals; mass  storage  technology;  microfiche;  micrographics;  op- 
tical character  recognition;  communications  technology;  com- 
puter networks;  NBSIR  80-2005. 

Data  evaluation;  enthalpy;  entropy;  Gibbs  energy;  heat  capacity; 
thermochemical  tables;  uranium-halogen  containing  com- 
pounds; NBSIR  80-2029. 

Data  evaluation;  gas  phase;  photoabsorption  cross  section;  pho- 
tochemistry; quantum  yield;  rate  constant;  air  pollution;  at- 
mospheric chemistry;  chemical  kinetics;  19513. 

Data  evaluation;  gas  phase;  photoabsorption  cross  section;  pho- 
tochemistry; quantum  yield;  rate  coefficient;  air  pollution;  at- 
mospheric chemistry;  chemical  kinetics;  JPCRD  9,  No.  2,  295- 
472  (1980). 

Data  evaluation;  nitrogen  oxides;  photoabsorption  cross  section; 

photochemistry;  quantum  yield;  rate  coefficient;  atmospheric 

chemistry;  chemical  kinetics;  NBSIR  80-2032. 
Data  evaluation;   nuclear-decay  data;   radioactivity;  random 

error;  systematic  error;  weighting  factors;  19407. 
Data  integrity;  data  security;  Federal  Information  Processing 

Standards  Publication;  security  controls;  system  life  cycle; 

system  security;  ADP  availability;  ADP  security;  application 

system  security;  computer  applications;  computer  reliability; 

computer  security;  FIPS  PUB  73. 
Data  interchange;  Federal  Information  Processing  Standards 

Publication;  file  structure;  magnetic  tapes;  tape  labels;  FIPS 

PUB  79. 

Data  inventory;  data  management;  data  standards;  documenta- 
tion; Federal  Information  Processing  Standards  Publication; 
software;  computer  program;  database;  database  management 
system;  data  dictionary  system;  FIPS  PUB  76. 

Data  inventory;  data  management;  data  standards;  documenta- 
tion; software;  computer  program;  database;  database  manage- 
ment system;  data  dictionary  system;  NBSIR  80-2115. 

Data  library;  fission  products;  full  energy  peak;  gamma-ray 
spectrum;  multiplets;  optimization;  peak/Compton  ratio;  simu- 
lation; apparatus  spectrum;  SP594.  pp.  878-880  (Sept.  1980). 

Data  link  control  procedures;  data  transparency;  interoperabi- 
lity; teleprocessing;  transmission;  advanced  data  communica- 
tion control  procedures;  ANSI  X3.66;  bit-oriented;  code 
independence;  data;  FIPS  PUB  71. 

Data  management;  data  standards;  documentation;  Federal  In- 
formation Processing  Standards  Publication;  software;  com- 
puter program;  database;  database  management  system;  data 
dictionary  system;  data  inventory;  FIPS  PUB  76. 

Data  management;  data  standards;  documentation;  software; 
computer  program;  database;  database  management  system; 
data  dictionary  system;  data  inventory;  NBSIR  80-2115. 

Data-manipulation;  DBMS;  languages;  query;  conversion;  data 
base;  data-description;  data-dictionary;  data-directory;  SP500- 
64 

Data  manipulation  language;  performance  evaluation;  schema; 
simulation  modeling;  CODASYL;  data  base;  data  base  man- 


agement systems;  data  description  language;  SP500-65,  pp.  3- 
10  (Oct.  1980). 

Data  networks;  interactive  systems;  numerical  data  bases;  on- 
line data;  physical  data;  spectroscopic  data  systems;  chemical 
data;  data  banks;  data  bases;  TNI  122. 

Data  networks;  local  area  networks;  networks;  communications; 
computer  communications;  computer  networks;  data  commu- 
nications; 19125. 

Data  processing;  data  resource  management;  Federal  Informa- 
tion Processing  Standards  Publication;  file  processing;  soft- 
ware; software  selection;  computer  applications;  computer 
programs;  data  administration;  database  management;  database 
standards;  FIPS  PUB  77. 

Data  processing;  Federal  Information  Processing  Standard; 
FORTRAN;  numeric  methods;  programming  language;  scien- 
tific computing  engineering;  software;  standards;  FIPS  PUB 
69. 

Data  processing;  Federal  Information  Processing  Standard;  in- 
teractive programming;  programming  language;  software; 
standards;  time-sharing;  BASIC;  FIPS  PUB  68. 

Data  processing;  Federal  Information  Processing  Standards;  ge- 
ography; information  processing  standards;  information  sys- 
tems; national  government;  representations  and  codes;  stand- 
ards; statistical  data;  ADP  standards;  computers;  data  ele- 
ments and  codes;  FIPS  PUB  6-3. 

Data  processing;  gamma-ray  spectroscopy;  x-ray  spectroscopy; 
activation  analysis;  computers;  19128. 

Data  processing;  HTGR  spent  fuel  reprocessing;  in-line  meas- 
urements; off-line  measurements;  process  control;  remote  pi- 
petters;  remote  sample  preparation;  SNM  accountancy;  x-ray 
fluorescence;  automation;  SP582,  pp.  55-65  (June  1980). 

Data  processing  concurrent  with  data  acquisition;  pulse-height 
analysis,  on  line;  analog-to-digital  conversion;  computer  sys- 
tems; 19131. 

Data  processing  performance;  data  processing  service;  informa- 
tion system  design;  information  system  usability;  performance 
management;  computer  performance  evaluation;  SP500-65,  pp. 
265-276  (Oct.  1980). 

Data  processing  service;  information  system  design;  information 
system  usability;  performance  management;  computer  per- 
formance evaluation;  data  processing  performance;  SP500-65, 
pp.  265-276  (Oct.  1980). 

Data  reporting;  environmental;  measurements;  radiation;  random 
uncertainty;  systematic  uncertainty;  19301. 

Data  resource  management;  Federal  Information  Processing 
Standards  Publication;  file  processing;  software;  software  se- 
lection; computer  applications;  computer  programs;  data  ad- 
ministration; database  management;  database  standards;  data 
processing;  FIPS  PUB  77. 

Data  retrieval;  information  retrieval;  MIS;  on-line  retrieval; 
computer  programs;  data  analysis;  data  base  management; 
19884. 

Data  security;  DES;  encryption;  modes  of  operation;  computer 
security;  cryptography;  NBSIR  80-2019. 

Data  security;  Federal  Information  Processing  Standards  Publi- 
cation; security  controls;  system  life  cycle;  system  security; 
ADP  availability;  ADP  security;  application  system  security; 
computer  applications;  computer  reliabihty;  computer  secu- 
rity; data  confidentiality;  FIPS  PUB  73. 

Data  standards;  documentation;  Federal  Information  Processing 
Standards  Publication;  software;  computer  program;  database; 
database  management  system;  data  dictionary  system;  data 
inventory;  data  management;  FIPS  PUB  76. 

Data  standards;  documentation;  software;  computer  program; 
database;  database  management  system;  data  dictionary 
system;  data  inventory;  data  management;  NBSIR  80-2115. 

Data  structures;  programming  languages;  software  engineering; 
abstract  data  types;  artificial  intelligence;  data  abstraction;  da- 
tabase management  systems;  SP500-59. 

Data  testing;  ENDF/B-IV;  ENDF/B-V;  fast  reactors;  group 
cross  sections;  integral  experiments;  least-squares  adjustment; 
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chi-square;  data  consistency;  SP594,  pp.  182-186  (Sept.  1980). 
Data  transfer;  data  transformation;  data  translation;  network  op- 
erating  systems;    computer   networking;   data  conversion; 
SP500-71. 

Data  transformation;  data  translation;  network  operating  sys- 
tems; computer  networking;  data  conversion;  data  transfer; 
SP500-71. 

Data  translation;  network  operating  systems;  computer  network- 
ing; data  conversion;  data  transfer;  data  transformation; 
SP500-71. 

Data  transparency;  interoperability;  teleprocessing;  transmission; 

advanced  data  communication  control  procedures;  ANSI 

X3.66;  bit-oriented;  code  independence;  data;  data  link  control 

procedures;  FIPS  PUB  71. 
Data  unfolding;  energy  spectra;  integral  experiment;  pulse-shape 

discrimination;  SP594,  pp.  591-595  (Sept.  1980). 
Data  validation;  precision;  proficiency  analytical  testing;  quality 

control;  statistical  quality  control;  accuracy;  control  chart; 

control  limits;  corrective  action;  SP591,  pp.  104-108  (Aug. 

1980). 

Daylighting;  energy;  environmental;  shale  oil;  SRM;  weights 
and  measures;  x-ray  exams;  compact  range;  data;  DIM/NBS 
64,  No.  6,  1-24  (1980). 

DBMS;  languages;  query;  conversion;  data  base;  data-descrip- 
tion; data-dictionary;  data-directory;  data-manipulation; 
SP500-64. 

DBMS  benchmarking;  interface  functions;  constructing  pro- 
gram; SP500-65,  pp.  11-20  (Oct.  1980). 

D-c  MOSFET  dopant  profile  method;  dopant  profile  method; 
MOSFET,  d-c;  19425. 

Dc  transmission;  deep-level  measurements;  energy  conservation; 
measurement  methods;  neutron  transmutation  doped  silicon; 
power-device  grade  silicon;  resistivity  variations;  silicon; 
spreading  resistance  measurements;  thermally  stimulated 
measurements;  NBSIR  80-2061. 

DES;  encryption;  modes  of  operation;  computer  security;  cryp- 
tography; data  security;  NBSIR  80-2019. 

Death;  doors;  egress;  evacuation;  fire  alarm  systems;  fire  depart- 
ments; fire  fighters;  fiashover;  nursing  homes;  nursing  staff; 
patients;  room  fires;  smoke  detectors;  NBS-GCR-80-191. 

Debye  temperature;  elastic  constants;  polycrystals;  sound  veloci- 
ties; tensor-property  averaging;  copper;  19696. 

Debye  theory;  equation  of  state;  ideal  gas;  Van  der  Waals  equa- 
tion; virial  coefficient;  virial  equation;  19772. 

Decay  heat;  evaluation;  fission-products;  SP594,  pp.  667-671 
(Sept.  1980). 

Decay  heat;  fission  beta  energy;  fission  gamma  energy;  SP594, 
pp.  25-33  (Sept.  1980). 

Decibal  levels;  fire  departments;  frequency  distribution;  noise 
(sound);  sleep;  smoke  detectors;  wakefulness;  adults;  alarm 
responses;  auditory  perception;  NBS-GCR-80-284. 

Decision  analysis;  dielectric  fluids;  fire  safety;  flammable  liquids; 
standards;  transformers;  cost  analysis;  NBS-GCR-80-198. 

Decision  analysis;  fabric  flammability;  fire  suppression;  fire  tests; 
flame  research;  smoke  detectors;  toxicity;  bibliographies; 
building  fires;  cable  fires;  compartment  fires;  NBSIR  80-2114. 

Decision  table;  interval  adjustment;  measurement;  metrology; 
PMTE;  recall  intervals;  calibration  interval;  calibration  inter- 
val algorithms;  calibration  requirements;  NBS-GCR-80-283. 

Decision  table;  network;  performance  requirements;  software; 
specifications;  standards;  systems  analysis/engineering;  codes; 
computer  program;  NBS-GCR-80-258. 

Decision  table;  network;  performance  requirements;  software; 
specifications;  standards;  systems  analysis/engineering;  codes; 
computer  program;  NBS-GCR-80-25Z 

Decision  tables;  information  networks;  modeling;  standards; 
standards-writers;  systems  analysis;  building  standards;  classifi- 
cation; NBSIR  80-1979 

Decision  theory;  editing;  networks;  specifications  standards;  sys- 
tems analysis/engineering;  codes;  NBS-GCR-80-259. 

Decomposition;  decyclization;  isomerization;  olefins;  shock  tube; 


1-hexene;  allylic  resonance  energy;  allyl  radicals;  biradical; 
cyclohexane;  19784. 

Decomposition;  degradation;  durability;  heating  rates;  initial 
rates;  kinetics;  lifetime  prediction;  polystyrene;  polyurethane; 
pyrolysis;  stability;  thermal  analysis;  thermogravimetry;  accel- 
erated aging;  complex  reactions;  19752. 

Decomposition;  degradation;  electron  capture;  gas  chromato- 
graphy; infrared  spectroscopy;  mass  spectroscopy;  phosgene; 
polymer;  poly(vinyl  chloride);  PVC;  pyrolysis;  carbonyl  chlo- 
ride; combustion;  19503. 

Decomposition;  disproportionation;  H-transfer;  initiation;  iso- 
merization; «-alkane  pyrolysis;  rate  constants;  recombination; 
addition;  chemical  kinetics;  JPCRD  9,  No.  3,  523-560  (1980). 

Decomposition;  free  radicals;  gas  phase;  hydrocarbons;  hydro- 
gen; nitrogen;  oxygen;  rate  of  reaction;  sulfur;  Arrhenius  pa- 
rameters; chemical  kinetics;  combustion;  NSRDS-67. 

Decomposition;  free  radicals;  gas  phase;  hydrocarbons;  hydro- 
gen; nitrogen  oxygen;  rate  of  reaction;  sulfur;  Arrhenius  pa- 
rameters; chemical  kinetics;  combustion;  NBSIR  80-2118. 

Decomposition  temperatures;  polymeric  solids;  thermogravi- 
metry; SP58a  pp.  89-97  (Aug.  1980). 

Decyclization;  isomerization;  olefins;  shock  tube;  1-hexene;  ally- 
lic resonance  energy;  allyl  radicals;  biradical;  cyclohexane; 
decomposition;  19784. 

Deduced  coupled-channel  optical  potential  parameters;  enriched 
targets;  nuclear  reactions;  quadrupole  and  hexadecapole  de- 
formation parameters;  calculated  direct-interaction  and  com- 
pound-nucleus cross  sections;  SP594,  pp.  672-676  (Sept.  1980). 

Deduced  J,  n,  B(CL);  enriched  ^^e  target;  £  =  60  to  1 10 
MeV;  measured  cr{E)  at  110°  and  128°  up  to  8.6  MeV  in 
excitation  energy;  nuclear  reactions;  19691. 

Deduced  levels;  multilevel  R-matrix  analysis;  SP594,  pp.  496-499 
(Sept.  1980). 

Deep-level  measurements;  energy  conservation;  measurement 
methods;  neutron  transmutation  doped  silicon;  power-device 
grade  silicon;  resistivity  variations;  silicon;  spreading  resist- 
ance measurements;  thermally  stimulated  measurements;  thyr- 
istor  materials  measurements;  NBSIR  80-2061. 

Deep  level  studies;  ion  implantation;  predeposition  technique; 
sulfur  impurities  in  silicon;  thermally-stimulated  meas- 
urements; chemical  impurities;  19429. 

Deep  level  studies;  ion  implantation;  predeposition  technique; 
sulfur  impurities  in  silicon;  thermally-stimulated  meas- 
urements; chemical  impurities;  19231. 

Deep  level  transient  spectroscopy;  electrical  properties;  elec- 
tronics; electron  irradiation,  hole  mobility;  integrated  circuits; 
ion  knock-on  effect;  ion  microprobe  mass  analysis;  Irvin's 
curves;  isothermal  transient  capacitance  method;  linewidth 
measurements;  SP400-45. 

Defect;  diffuse  scattering;  neutron;  niobium;  strain;  alloy;  19307. 

Defect;  KBr;  KCN;  libration;  translation-rotation  coupling;  tun- 
nelling; 19612. 

Defect  characterization;  dimensioning;  one-transducer  tech- 
nique; shear  (S)  mode;  ultrasonic  diffraction;  welds;  compres- 
sional  (P)  modes;  cracks;  NBSIR  80-1983. 

Defect  characterization;  flaws;  materials  characterization;  non- 
destructive testing;  residual  stress;  ultrasonics;  velocity;  at- 
tenuation; SP596. 

Defects;  neutron  transmutation  doping;  power  device  materials; 
radiation  damage;  silicon;  thyristors;  SP400-60. 

Defining  temperature  fixed  point;  gallium;  gallium  melting-point 
temperature;  gallium  triple-point  temperature;  secondary  tem- 
perature fixed  point;  thermometry;  19058. 

Definitions;  directory  of  accreditation  systems;  international; 
laboratory  accreditation;  legal  constraints;  SP591,  pp.  173-178 
(Aug.  1980). 

Definitions;  flux  phenomena;  Josephson  phenomena;  stabiliza- 
tion; superconductors;  terminology;  critical  parameters;  19539. 

Definitions;  fracture  testing;  nomenclature;  symbols;  terminol- 
ogy; terms;  19892. 

Definitive  method;  electrolytes;  flame  atomic  absorption  spec- 
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troscopy;  interlaboratory  testing;  precision;  reference  method; 
semiautomated  pipetting;  serum  lithium  analysis;  statistical 
analysis;  accuracy;  clinical  analysis;  clinical  chemistry;  SP260- 
69. 

Definitive  method;  gas  chromatography /mass  spectrometry;  iso- 
tope dilution/mass  spectrometry;  reference  method;  statistical 
analysis;  total  serum  cholesterol;  cholesterol;  19554. 

Definitive  methods;  environmental  measurements;  quality  assur- 
ance; reference  methods;  standard  reference  materials;  19574. 

Definitive  methods;  glucose;  human  serum;  isotope  dilution; 
mass  spectrometry;  research  associate;  urea;  uric  acid;  choles- 
terol; College  of  American  Pathologists;  19706. 

Definitive  methods;  measurement  compatibility;  protocol;  refer- 
ence methods;  SI  units;  standard  reference  materials;  traceabi- 
lity;  SP582,  pp.  15-24  (June  1980). 

Definitive  methods;  measurement  compatibility;  reference  meth- 
ods; standard  methods;  standard  reference  materials;  19575. 

Deflection;  dynamic  response  and  gust  loads;  structural  engi- 
neering; tall  buildings;  wind  forces;  wind  pressures;  accelera- 
tion; buffeting;  buildings;  buildings  (codes);  19121. 

Deformation;  erosion;  impact;  metals;  surfaces;  19936. 

Deformation  parameter;  differential  cross  sections;  DWBA;  elas- 
tic scattering;  global  optical  potential;  inelastic  scattering;  neu- 
tron; coupled-channel;  SP594.  pp.  146-149  (Sept.  1980). 

Deformation  texture;  electron  microscopy;  grain  boundary  slid- 
ing; plastic  deformation;  alumina;  basal  slip;  cavitation;  19582. 

Degradation;  durability;  heating  rates;  initial  rates;  kinetics;  life- 
time prediction;  polystyrene;  polyurethane;  pyrolysis;  stability; 
thermal  analysis;  thermogravimetry;  accelerated  aging;  com- 
plex reactions;  decomposition;  19752. 

Degradation;  electron  capture;  gas  chromatography;  infrared 
spectroscopy;  mass  spectroscopy;  phosgene;  polymer; 
poly(vinyl  chloride);  PVC;  pyrolysis;  carbonyl  chloride;  com- 
bustion; decomposition;  19503. 

Degradation  resistance;  fiberglass/epoxy;  fiber  reinforced  com- 
posites; graphite/polysulfone;  orthopedic  materials;  PECF; 
polymer  matrix;  polypropylene;  polysulfone;  aromatic  polya- 
mide  fiber;  autoclave  stability;  biomaterial;  composites;  19689. 

Delayed  failure;  fracture;  mechanical  reliability;  mechanics; 
strength;  ceramics;  crack  growth;  19636. 

Delayed  neutron;  fission;  phonon  distribution;  UaOe;  UO2; 
chemical  state;  19683. 

Delayed  neutron  data;  eigenvalue;  ENDF/B-IV;  integral  experi- 
ments; reaction  rate  ratios;  reactivity  worths;  ZPR  critical 
assembly;  SP594.  pp.  297-306  (Sept.  1980). 

Delayed  neutrons;  fission  yield;  thermal  neutrons;  chemical  de- 
pendence; SP594,  pp.  105-107  (Sept.  1980). 

Delayed  neutrons;  Monte  Carlo;  spent  fuel;  assay;  contaminated 
waste;  SP582,  pp.  472-496  (June  1980). 

D-electrons;  Mossbauer  isomer  shifts;  transition  metals;  alloy 
phase  formation;  charge  transfer;  Coulomb  energy;  19567. 

Delphi  Method;  fire  safety;  health  care  facilities;  hospitals;  inte- 
rior finishes;  Life  Safety  Code;  nursing  homes;  risk  analysis; 
safety  equivalency;  safety  evaluation;  smoke  detection;  auto- 
matic sprinklers;  building  codes;  building  construction; 
NBSIR  78-1555-1. 

Delta  Cephei;  Ha  profiles;  19259 

Delta  ferrite;  ferrite  content;  fracture;  mechanical  properties; 

stainless  steel;  strength;  toughness;  welds;  cryogenic;  19673. 
Delta  function;  hypervirial  theorems;  19712. 
Delta-nucleus  interaction;  nuclear  structure;  pion  absorption; 

pion  nucleus  interaction;  pion  scattering;  baryon  resonances; 

19221. 

Demonstration;  economic  analysis;  energy  conservation;  insula- 
tion; low-income  housing;  statistics;  unit  costs;  weatherization; 
building  economics;  cost  components;  data  analysis;  data  col- 
lection; NBSIR  80-2167 

Demonstration  program;  institutional  constraints;  solar  builder/ 
developer;  solar  energy;  building  code;  code  official;  19729. 

Demonstration  program;  institutional  constraints;  solar  builder/ 
developer;  solar  energy;  building  code;  code  official;  SP586, 


pp.  181-185  (June  1980). 
Demonstration  program;  institutional  constraints;  solar  builder/ 
developer;  solar  energy;  building  code;  code  official;  NBSIR 
79-1957 

Denatured  fuel;  denatured  Pu;  nuclear  proliferation;  once- 
through  cycles;  SP594,  pp.  115-118  (Sept.  1980). 

Denatured  fuel;  economics;  ENDF/B-V;  fuel  cycle;  symbiotic 
energy  system;  tritium  breeding;  cross-section  uncertainty; 
CTR;  SP594,  pp.  839-843  (Sept.  1980). 

Denatured  Pu;  nuclear  proliferation;  once-through  cycles;  dena- 
tured fuel;  SP594,  pp.  115-118  (Sept.  1980). 

Denatured  uranium-thorium  fuel  cycles;  fuel  cycles;  nuclear 
data  needs;  thorium  reactor  introduction;  thorium  reactors; 
advanced  converters;  SP594,  pp.  108-114  (Sept.  1980). 

Densities;  equation  of  state;  fluids;  orthobaric  densities;  propane; 
specific  heats;  thermodynamic  properties;  vapor  pressures;  co- 
existence boundary;  critical  point;  19204. 

Densities;  excess  volumes;  liquid  mixtures;  LNG  components; 
multicomponent  systems;  orthobaric;  19537. 

Densitometer  evaluation;  uranium  and  plutonium  solutions 
assay;  x-ray  absorption-edge  densitometry;  SP582,  pp.  633-650 
(June  1980). 

Densitometry;  gamma-ray  NDA;  product  solutions;  reprocess- 
ing; transmission-corrected  gamma-ray  assay;  SP582,  pp.  568- 
583  (June  1980). 

Densitometry;  uranium  assay;  SP582,  pp.  324-341  (June  1980). 

Density;  electrical  conductance;  hexafluoraluminates;  metaphos- 
phates;  molten  salts;  molybdates;  sulfates;  sulfides;  surface  ten- 
sion; tungstates;  viscosity;  carbonates;  JPCRD  9,  No.  4,  831- 
1022  (1980). 

Density;  electrical  conductance;  molten  salts;  potassium  nitrate; 
sodium  chloride;  surface  tension;  viscosity;  calibration-quality 
standards;  JPCRD  9,  No.  4,  791-830  (1980). 

Density;  enthalpy;  entropy;  equation  of  state;  heat  capacity  at 
constant  pressure;  heat  capacity  at  constant  volume;  helium; 
hydrogen;  methane;  neon;  nitrogen;  oxygen;  thermal  conduc- 
tivity; velocity  of  sound;  viscosity;  argon;  computer  pro- 
grams; TN1025. 

Density;  ethylene;  melting  pressures;  PVT;  vapor  pressure; 

compressibility;  19682. 
Density;  long-period  variable;  model;  nebulosity;  R  Aquaril; 

spectrum;  temperature;  19507. 
Density;  thermal  properties;  tissue  equivalent  plastic;  A- 150 

plastic;  calorimeter;  19208. 
Density  fluctuations;   Lennard-Jones  liquid;  liquid  rubidium; 

liquid  state;  molecular  dynamics;   velocity  autocorrelation 

function;  19489. 

Density  gradient;  equation  of  state;  inhbmogeneous  fluid;  lattice 
fluid;  long-range  interactions;  surface  entropy;  Cahn-Hilliard 
theory;  chemical  potential;  19653. 

Density  of  dental  amalgam;  dental  amalgam;  dimensional  change 
in  dental  amalgam;  mercury/alloy  ration  in  dental  amalgam; 
mercury  content  in  dental  amalgam;  zinc  in  dental  amalgam; 
comprehensive  strength  of  amalgam;  19632. 

Dental;  hydroxyapatites;  tooth  mineral;  adhesion;  bonding;  cal- 
cium phosphates;  crystal  structure;  19262. 

Dental  accomplishments;  dental  diseases;  dental  history;  dental 
treatment;  prevention  of  dental  diseases;  19396. 

Dental  adhesion;  PolySAM;  adsorption;  chemisorption;  compos- 
ites; coupling  agent;  19658. 

Dental  agencies;  devices;  history;  materials;  programs;  specifica- 
tions; SP571. 

Dental  alloy;  initiator;  rator;  resin;  wear;  alloy;  base  metal;  cast- 
ing; composite;  cyanoacrylate;  NBSIR  79-1943. 

Dental  amalgam;  dimensional  change  in  dental  amalgam;  mer- 
cury/alloy ration  in  dental  amalgam;  mercury  content  in 
dental  amalgam;  zinc  in  dental  amalgam;  comprehensive 
strength  of  amalgam;  density  of  dental  amalgam;  19632. 

Dental  amalgam;  high-copper  alloy;  mercury  content;  creep; 
79/07. 

Dental  amalgam;  manganese  alloys;  marginal  stability;  silver 
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alloys;  copper  alloys;  corrosion  behavior;  creep  properties; 
79247. 

Dental  casting  techniques;  dental  die;  porcelain  fused  to  metal 
alloys;  casting  accuracy;  casting  ring  liners;  crown  and  bridge 
castings;  19137. 

Dental  composite  resin  restorations;  fmishability;  gelled  inorgan- 
ic "polymers";  microporous  filler;  system  nontoxicity;  x-ray 
opacification;  U.S.  Patent  4,217,264. 

Dental  die;  porcelain  fused  to  metal  alloys;  casting  accuracy; 
casting  ring  liners;  crown  and  bridge  castings;  dental  casting 
techniques;  19137. 

Dental  diseases;  dental  history;  dental  treatment;  prevention  of 
dental  diseases;  dental  accomplishments;  19396. 

Dental  history;  dental  treatment;  prevention  of  dental  diseases; 
dental  accomplishments;  dental  diseases;  19396. 

Dental  materials;  gypsums,  dental;  impression  materials,  dental; 
polymers,  dental;  refractories,  dental;  specifications,  dental; 
waxes,  dental;  alloy,  base,  dental;  alloy,  gold,  dental;  amal- 
gam, dental;  cements,  dental;  19052. 

Dental  monomers;  initiator  systems;  organic  peroxides;  redox 
reactions;  stability;  transition  metals;  accelerators;  ambient 
polymerization;  ascorbic  acid;  19062. 

Dental  treatment;  prevention  of  dental  diseases;  dental  accom- 
plishments; dental  diseases;  dental  history;  19396. 

Dentin;  diisocyanates;  hydroxyethyl;  isocyanato  urethane  metha- 
crylates;  methacrylate;  polymerization;  synthesis;  adhesion; 
19136. 

Dentin;  mordants;  smear  layer;  acid  etch;  adhesion;  coupling 
agents;  19329 

Department;  formaldehyde;  formaldehyde-based  chemicals;  for- 
maldehyde level;  standards;  urea-formaldehyde  resins;  com- 
mittee; concentration;  SP586.  pp.  253-258  (June  1980). 

Department  of  Commerce;  integrated  circuits;  metrology  for 
semiconductors;  National  Bureau  of  Standards;  photomasking; 
resistivity;  second  breakdown;  semiconductors;  test  structures; 
thermal  resistance;  very  large  scale  integration;  VLSI;  wire 
bonds;  NBSIR  80-2057. 

Depletable  energy;  HUD  Demonstration  Program;  passive  solar 
buildings;  performance  criteria;  statistical  evaluation;  thermal 
analysis;  19823. 

Depolarization;  polarized  electron  source;  polarized  photoemis- 
sion  GaAs;  spin-exchange  scattering;  spin  polarization;  19078. 

Depolarized  light  scattering;  lattice-gas;  Lorentzian  shape;  oscil- 
latory; parameters;  polarizability;  rare-gas;  Zwanzig-Mori 
theory;  19756 

Deposition  parameters;  index  of  refraction;  absorption  coeffi- 
cient; chalcogenide  material;  SP568,  pp.  343-355  (July  1980). 

Deposition  technique;  environmental  stability;  masking  layer; 
potassium  chloride  window;  scattering;  thallium  iodide;  antire- 
fiective  coating;  SP568,  pp.  355-357  (July  1980). 

Depth-dose  data;  electron  bremsstrahlung;  electrons;  protons; 
space  shielding;  computer  code;  TNI  116. 

Depth  profiling;  Laplace's  equation;  local  slope  analysis;  multi- 
layer analysis;  resistivity;  sheet  resistance;  spreading  resist- 
ance; correction  factor;  19703. 

Derivative  lattices;  indexing;  lattice  relationships;  lattices;  single- 
crystal  methods;  twinning;  critical  evaluation;  19804. 

Derivatives;  inequalities;  intermediate  point;  mean-value  theo- 
rem; Taylor's  theorem;  convexity;  19421. 

Design;  energy  conservation;  housing  codes;  regulatory  ap- 
proaches; building  code  enforcement;  buildings;  SP586. 

Design;  geothermal;  process;  thermodynamics;  transport  proper- 
ties; aeroscience;  data  accuracy;  SP590. 

Design;  loads;  maintenance;  occupational  hazards;  scaffolds; 
stiffness;  strength;  structural  safety;  work  surfaces;  codes  and 
standards;  construction  safety;  NBSIR  79-1937. 

Design  (buildings);  limit  states;  loads  (forces);  masonry;  prob- 
ability theory;  reliability;  safety;  specifications;  standards;  sta- 
tistical analysis;  steel;  structural  engineering;  timber;  alumi- 
num; buildings  (codes);  concrete  (prestressed);  concrete  (rein- 
forced); SP577 


Design  criteria;  disaster;  earthquakes;  ground  motion;  seismol- 
ogy; standards;  storm  surge;  structural  engineering;  structural 
response;  tsunami;  wind  loads;  winds;  accelerograph;  codes; 
SP560 

Design  elements;  energy  performance  of  windows;  window  at- 
tributes; window  design;  window  design  elements;  window 
performance;  SP575. 

Design  methodology;  formal  specification;  formal  verification; 
hierarchical  design;  programming  methodology;  security; 
SP500-67. 

Design  specification;  formal  specification;  network  architecture; 
networking;  session  protocols;  transport  protocols;  communi- 
cation protocols;  computer  network  protocols;  NBS-GCR-80- 
246 

Design  standards;  economics  of  standards;  health  care  standards; 

innovation;   performance   standards;   standards;  automobile 

standards;  NBS-GCR-80-287 
Desorption;  electron  stimulated;  19192. 

Desorption;  electron  stimulated  desorption;  ethane;  adsorption; 
angular  distribution;  cyclohexane;  cyclooctane;  cyclopropane; 
19922. 

Destructive;  nondestructive  assay;  NRC  Safeguards;  special  nu- 
clear material;  analyses;  SP582,  pp.  189-191  (June  1980). 

Destructive;  nondestructive  measurements;  nuclear  materials; 
reference  materials;  traceability;  SP582,  pp.  1-14  (June  1980). 

Detection;  deterrence;  diversion  of  nuclear  energy;  evolution; 
safeguards  performance  criteria;  safeguards  systems;  safe- 
guards technology;  SP582.  pp.  670-676  (June  1980). 

Detection;  dosimetry;  facilities;  fluence;  flux;  monitor;  neutron; 
sources;  standardization;  calibration;  SP594,  pp.  747-751  (Sept. 
1980). 

Detection;  fire  hazards;  fire  modeling;  fire  protection;  fire  re- 
search; fire  suppression;  human  behavior  in  fires;  physics  of 
fire;  toxicity  of  combustion  products;  chemistry  of  fire;  com- 
bustion products;  NBSIR  80-2127. 

Detection  probability;  evaluation  of  safeguards  effectiveness; 
waste  management;  backend  facilities;  containment  and  sur- 
veillance; SP582.  pp.  740-749  (June  1980). 

Detector;  intrusion  alarm;  standard;  test  method;  window  foil; 
alarm;  burglar  alarm;  19697. 

Detector  efficiency;  gamma-ray  efficiency;  Marinelli  beaker; 
Reentrant  beaker;  semiconductor  detector  efficiency;  stand- 
ards; 19408 

Detector  intercomparison;  optical  radiation  measurements;  pho- 
todetector;  photometry;  radiometry;  absolute  spectral  re- 
sponse; 19908 

Detector  location;  false  alarms;  health  care  facilities;  hospitals; 
ionization  detectors;  maintenance;  NFPA  101;  nursing  homes; 
photoelectric  detectors;  smoke  detectors;  surveys;  NBSIR  80- 
2130 

Detectors;  extreme  ultraviolet  radiation;  instrumentation;  radio- 
metric transfer  standards;  radiometry;  synchrotron  radiation; 
19664. 

Detectors;  irradiance;  light  source;  photodiode;  radiometry;  cali- 
bration; 19592. 

Detector  sensitivity;  fire  detectors;  ionization  detectors;  light 
scattering  detectors;  monodisperse  aerosols;  particle  size; 
photo-electric  detectors;  smoke  detectors;  aerosol  generators; 
aerosols;  /  Res.  85,  No.  3,  223-238  (May-June  1980). 

Deterioration  of  stone;  preservation;  stone;  stone  consolidation; 
conservation;  consolidating  materials;  TNI  118. 

Determination;  dual  wavelength;  nitric  acid;  spectrophotome- 
tric;  uranium;  SP582.  pp.  121-128  (June  1980). 

Determination  of  structure  of  carbohydrates;  infrared  spectra  of 
carbohydrates;  interpretation  of  infrared  spectra;  plane-polar- 
ized radiation;  Raman  spectra;  attenuated  total  reflection; 
19875. 

Deterrence;  diversion  of  nuclear  energy;  evolution;  safeguards 
performance  criteria;  safeguards  systems;  safeguards  technol- 
ogy; detection;  SP582,  pp.  670-676  (June  1980). 

Deuterated  water;  deuterium  oxide;  photoelectron  spectroscopy; 
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threshold  photoelectron  spectroscopy;  water;  appearance 
energy;  coincident  ion  mass  spectrometry;  19345. 

Deuterium;  Franck-Condon  Factors;  hydrogen;  nitrogen;  pho- 
toelectron spectra;  spectroscopy;  threshold  photoelectron 
spectroscopy;  autoionization;  19183. 

Deuterium;  gas  chromatography;  hydrogen;  isotope  dilution;  mi- 
crowave plasma;  oscillating  slit  mechanism;  19933. 

Deuterium;  quadrupole  triplet  spectrometer;  charged  particle 
reactions;  SP594,  pp.  527-530  (Sept.  1980). 

Deuterium  lamps;  radiometry;  spectral  irradiance;  standards; 
vacuum  ultraviolet;  19852. 

Deuterium  oxide;  photoelectron  spectroscopy;  threshold  photoe- 
lectron spectroscopy;  water;  appearance  energy;  coincident 
ion  mass  spectrometry;  deuterated  water;  19345. 

Developing  economies;  foreign  relations;  industrializing  nations; 
international  relations;  LDC's;  measurement  services;  stand- 
ardization; AID;  assistance;  NBSIR  80-2021. 

Developing  economies;  foreign  relations;  industrializing  nations; 
international  relations;  measures;  weights;  weights  and  meas- 
ures; AID;  assistance;  NBSIR  80-2022 

Development;  Indonesia;  industrialization;  instrumentation;  less 
developed  country;  metrology;  standardization;  Third  World; 
calibration;  NBSIR  78-1583. 

Development  assistance;  Honduras;  legal  metrology;  metrica- 
tion; metrology;  quality  assurance;  standardization;  test  labo- 
ratories; weights  and  measures  laws;  Agency  for  International 
Development;  NBSIR  80-1969. 

Development  assistance;  industrialization;  less  developed  coun- 
tries; measurement  technology;  Pakistan;  standardization; 
Agency  for  International  Development;  NBSIR  80-2051. 

Development  fee;  planning  cost;  Proposition  13;  affordable 
housing;  SP586.  pp.  13-16  (June  1980). 

Development  of  standards;  structural  design  standards;  building 
regulations;  building  standards  development;  consensus  stand- 
ards; 19091. 

Deviation  plots;  equation  of  state;  helium  II;  mathematical 
model;  superfluid;  thermodynamic  properties;  computer  pro- 
gram; TN1029. 

Device  measurements;  laser  scanning;  light  biasing;  metalliza- 
tion; ohmic  contacts;  reliability;  semiconductor  measurements; 
sheet  resistance;  solar  cells;  cell  cracks;  19435. 

Device  measurements;  laser  scanning;  light-biasing;  metalliza- 
tion; ohmic  contacts;  reliability;  semiconductor  measurements; 
sheet  resistance;  solar  cell;  solar  cell  measurements;  solar  cell 
stability;  NBSIR  80-2027. 

Device  processing;  electron  devices;  integrated  circuit  fabrica- 
tion; ion-beam  lithography;  lithography;  oxide  layers;  radi- 
ation absorbed  dose;  radiation  damage;  19753. 

Devices;  history;  materials;  programs;  specifications;  dental 
agencies;  SP571. 

D-hole  pairs;  photoemission;  satellite;  19271. 

Diagnostics;  hydrogen;  line-broadening;  plasma;  Stark;  Balmer; 
19281. 

Diagnostic  x-rays;  electrical  measurements;  health;  radiation;  ra- 
diation safety;  safety;  x  rays;  calibration;  NBSIR  80-2072. 

Diamond  anvil  cell;  high  pressure;  ruby  pressure  scale;  ad- 
vances; 19467. 

Diamond  anvil  cell;  high  pressure  physics;  perfluoro  n-alkanes; 
phase  transition;  polytetrafluoroethylene;  Raman  spectros- 
copy; 19893. 

Diamond  cell;  optical  microscopy;  phase  transition;  resistivity; 

x-ray  diffraction;  cuprous  chloride;  19687. 
Diamond  pressure  cell;  radial  distribution  functions;  truncation 

error;  J.  Res.  85,  No.  2,  99-108  (Mar.-Apr.  1980). 
Diamond  single-point  machining;  dielectrics;  infrared  optical 

components;  laser  damage;  optical  properties;  SP568,  pp.  199- 

208  (July  1980). 

Diamond  structure;  elastic  constants;  gallium  arsenide;  indium 
antimonide;  ionicity;  optical  phonons;  Raman  scattering;  semi- 
conductors; stress;  zinc-blende  structure;  covalent  bonding; 
19580 


Diamond  turning;  infrared  windows;  laser  breakdown;  polishing; 
surface  damage;  SP568,  pp.  195-197  (July  1980). 

Diamond  turning;  laser-induced  slip;  polishing;  ripples;  SiC  sub- 
strates; surface  defects;  thermal  diffusivity;  vapor-deposited 
mirrors;  crystalline  disorder;  Cu  mirrors;  SP568,  pp.  175-186 
(July  1980). 

Dianion;  malononitrile;  nonbenzenoid;  oxocarbon;  salt;  synthesis; 
acid;  aromatic;  bond-delocalized;  croconic;  J.  Res.  85,  No.  2, 
73-86  (Mar.-Apr.  1980). 

Dianion;  malononitrile;  nonbenzenoid;  pseudooxocarbons;  salt; 
synthesis;  acid;  aromatic;  bond-delocalized;  croconic;  19560. 

Diatomic  molecules;  electron  energy  loss  spectroscopy;  vibra- 
tional spectroscopy;  adsorption;  CO;  19206. 

Diatomic  nitrogen;  LCAO  Xa\  molecular  charge  density;  19328. 

Didymium  glass  filters;  energy  efficiency;  inventors;  innovation; 
labels;  standards;  sulfuric  acid;  tools;  awards;  computers; 
DIM/NBS  64,  No.  7,  1-28  (1980). 

Dielectrically  loaded  cavity;  frequency  stability;  frequency 
standard;  hydrogen  maser;  teflon  coating  technique;  19515. 

Dielectric  coatings;  optical  coatings;  surface  analysis;  thin  film 
characterization;  thin  film  impurities;  Auger  analysis;  SP568, 
pp.  257-268  (July  1980). 

Dielectric  constant;  dielectric  loss;  dielectric  temperature  de- 
pendence; lunar  soil;  coaxial  bead  resonance;  coaxial  resona- 
tor; 19252. 

Dielectric  constant;  dielectric  loss;  rf  and  microwave  dielectrics; 
standard  dielectric  liquids;  coaxial  line  open  circuit;  coaxial 
line  support  bead;  19542. 

Dielectric  constant;  dielectric  properties;  dissipation  factor;  elec- 
trical transmission;  partial  discharges;  polymers;  precision 
electric  measurements;  pulse-height  analysis;  superconducting 
transmission;  capacitance;  cryogenic;  NBSIR  79-1950. 

Dielectric  constant;  differential  capacitance  cell;  SFg;  20  microK 
thermostat;  comparison  with  He^  Ne;  critical  anomaly;  19484. 

Dielectric  constant;  elasto-optic;  electro-optic;  photoelastic; 
piezo-optic;  refractive  index;  relative  dielectric  impermeabi- 
lity; absorption  coefficient;  birefringence;  crystal  optics; 
19257 

Dielectric  constant;  electrocaloric  effect;  entropy;  ferroelectrics; 
glass-ceramics;  heat  switches;  polarization;  refrigeration;  spe- 
cific heat  strontium  titanate;  ceramics;  cryogenics;  19534. 

Dielectric  film;  dissipation  factor;  electrode  surface;  loss  angle; 
phase  angle;  power  factor;  surface  loss;  capacitor;  19066. 

Dielectric  fluids;  fire  safety;  flammable  liquids;  standards;  trans- 
formers; cost  analysis;  decision  analysis;  NBS-GCR-80-1 98. 

Dielectric  function;  beam  deformation;  computer  simulation; 
damage  morphology;  SP568.  pp.  529-530  (July  1980). 

Dielectric  insulation;  dielectric  oil;  impregnation;  porosity; 
porous  polymers;  buoyant  force;  19376. 

Dielectric  insulation;  oil  permeation;  porous  polymers;  specific 
volume;  void  filling;  void  volume;  buoyant  force;  19882. 

Dielectric  loss;  dielectric  temperature  dependence;  lunar  soil; 
coaxial  bead  resonance;  coaxial  resonator;  dielectric  constant; 
19252. 

Dielectric  loss;  rf  and  microwave  dielectrics;  standard  dielectric 
liquids;  coaxial  line  open  circuit;  coaxial  line  support  bead; 
dielectric  constant;  19542. 

Dielectric  oil;  impregnation;  porosity;  porous  polymers;  buoyant 
force;  dielectric  insulation;  19376. 

Dielectric  properties;  dissipation  factor;  electrical  transmission; 
partial  discharges;  polymers;  precision  electric  measurements; 
pulse-height  analysis;  superconducting  transmission;  capaci- 
tance; cryogenic;  dielectric  constant;  NBSIR  79-1950. 

Dielectric  response  theory;  photoemission;  relaxation  energy; 
surface  spectroscopy;  chemisorption;  19372. 

Dielectrics;  infrared  optical  components;  laser  damage;  optical 
properties;  diamond  single-point  machining;  SP568.  pp.  199- 
208  (July  1980). 

Dielectric  temperature  dependence;  lunar  soil;  coaxial  bead  reso- 
nance; coaxial  resonator;  dielectric  constant;  dielectric  loss; 
19252. 
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Dielectric  virial;  intermolecular  transactions;  molecular  con- 
stance;  spectral  shape;  coefficient  induced  dipoles;  collision- 
induced  spectra;  19413. 

Dielectronic  recombination;  electron-ion  collisions;  excitation; 
ionization;  19219. 

Difference  equations;  electron  optics;  fourth-order;  Laplace's 
equation;  cylindrical  coordinates;  19089. 

Differential  capacitance  cell;  SFe;  20  microK  thermostat;  com- 
parison with  He^,  Ne;  critical  anomaly;  dielectric  constant; 
19484. 

Differential  cross  section;  optical  model  comparison;  SP594,  pp. 
143-145  (Sept.  1980). 

Differential  cross  sections;  DWBA;  elastic  scattering;  global  op- 
tical potential;  inelastic  scattering;  neutron;  coupled-channel; 
deformation  parameter;  SP594.  pp.  146-149  (Sept.  1980). 

Differential  cross  sections;  discrete  lines;  unfolding  analysis;  un- 
resolved gamma-rays;  Al,  Ni,  Cu  and  Nb(n,x7)  reactions; 
SP594.  pp.  408-412  (Sept.  1980). 

Differential  cross  sections;  total  elastic  scattering  cross  sections; 
SP594.  pp.  39-42  (Sept.  1980). 

Differential  magnetic  measurements;  geomagnetism;  induced 
currents;  Sq  current  system  variations;  tectonomagnetism; 
conductivity  anomalies;  19181. 

Differential  pressure;  in-tank  density  determination;  nuclear 
process  solutions;  solution  density;  accountability  tanks; 
19170. 

DiflFerential  pressure;  in-tank  density  determination;  nuclear 
process  solutions;  solution  density;  accountability  tanks;  /. 
Res.  85,  No.  3,  219-221  (May-June  1980). 

Differential  pressure;  in-tank  density  determination;  nuclear 
process  solutions;  solution  density;  accountability  tanks; 
SP582,  pp.  534-537  (June  1980). 

Differential  pressure  gage;  nuclear  materials  processing;  nuclear 
safeguards;  volume  calibration;  volumetric  test  measures;  ac- 
countability tanks;  19053. 

Differential  scanning  calorimeter;  lubricating  oil;  metal  surface 
effects;  nitrogen  dioxide;  oxidation;  recycled  base  stocks;  ther- 
mal analysis;  virgin  base  stocks;  19788. 

Differential  scanning  calorimetry;  elastomers;  polymers;  rubber; 
thermal  analysis;  SP580,  pp.  55-87  (Aug.  1980). 

Differential  thermal  analysis;  environmental  particulates;  thermal 
analytical  methods;  alpha-quartz  particulate;  chrysotile  asbes- 
tos particulate;  19890. 

Differential  thermal  analysis;  gas  analysis;  steel;  alloys;  SP580, 
pp.  33-53  (Aug.  1980). 

Diffraction;  diffraction  pattern  analysis;  Fourier  analysis;  Four- 
ier spectrum;  linewidth;  linewidth  measurement;  photomask; 
NBS-GCR-79-175. 

Diffraction;  isotopes;  molecular  dynamics;  neutron;  neutron  ra- 
diography; nondestructive  evaluation;  nuclear  reactor;  radi- 
ation; activation  analysis;  crystal  structure;  TNI  117. 

Diffraction  pattern  analysis;  Fourier  analysis;  Fourier  spectrum; 
linewidth;  linewidth  measurement;  photomask;  diffraction; 
NBS-GCR-79-175. 

Diffractometers;  flat-cone;  macromolecules;  neutrons;  single- 
crystal;  Weissenberg  methods;  x  rays;  absorption  correction; 
19509 

Diffuseness;  in-process;  manufacturing  engineering;  on-line;  opti- 
cal Fourier  transform;  optical  techniques;  power  spectral  den- 
sity; production  engineering;  Ra;  speckle;  specular  reflectance; 
surface  roughness;  19477. 

Diffuse  scattering;  neutron;  niobium;  strain;  alloy;  defect;  19307. 

Diffusion;  domain  growth;  gold  alloys;  ordered  alloys;  antiphase 
domains;  copper  alloys;  19851. 

Diffusion;  drawing;  low  density  polyethylene;  sorption;  anneal- 
ing; 19850 

Diffusion;  energy  transfer;  laser-excited  fluorescence;  laser-in- 
duced chemistry;  mass  transport;  multiphoton  processes;  vi- 
brational relaxation;  19179. 

Diffusion;  experimental  methods;  migration;  molecular  transport; 
nuclear  magnetic  resonance;  polymers;  butane;  19906. 


Diffusion;  Pick's  Law;  Fokker-Planck  equation;  process  model- 
ing; semiconductors;  silicon;  vacancies;  Browian  motion; 
19726. 

Diffusion;  food  additives;  indirect  additives;  migration;  models; 
regulations;  additives;  NBSIR  80-1999 

Diffusion;  gaseous;  history  of  science;  Kamerlingh  Onnes;  liqui- 
dons;  liquids;  mixtures;  van  der  Waals;  vapors;  Andrews;  con- 
densation; critical  point;  19932. 

Diffusion;  glass-gel  boundary;  sphere  weight  gain;  concentration 
distribution;  19661. 

Diffusion;  hydride;  hydrogen;  lathanum;  nickel;  nuclear  magnet- 
ic; 19229 

Diffusion;  Lennard-Jones  fluid;  liquid  rubidium;  liquids;  molecu- 
lar dynamics;  potential  of  mean  force;  relative  motion  of 
pairs;  Smoluchowski's  equation;  19145. 

Diffusion;  light  scattering;  Stokes'  law;  viscosity;  binary  liquids; 
critical  fluctuations;  19827. 

Diffusion;  oxygen  conductor;  slow  transient  effect;  transport;  Y- 
doped  Ce02;  Ce02;  conducting  ceramic;  conductivity;  19444. 

Diffusion  cell;  organic  parent  compound;  pyrolyzing  tube;  reac- 
tive gas;  U.S.  Patent  4.224,279. 

Diffusion  convection  equations;  error  estimates;  higher  order 
finite  difference  methods;  numerical  experiments;  parabolic 
equations;  singular  perturbation  problems;  cell  Reynolds 
number;  19490 

Diffusion  in  melt;  glass;  incongruent  vaporization;  surface  deple- 
tion; transpiration;  unstirred  glass  melt;  vapor  density;  vapori- 
zation; carrier  gas  saturation;  19552. 

Diffusion  in  metals;  fire;  journals;  library  holdings;  NBS  library; 
NBS  periodicals;  periodicals;  proceedings;  serials;  standards; 
transactions;  annual  reports;  NBSIR  79-1932. 

Diffusion  jet;  laser  diagnostics;  reconstruction  algorithm;  tomo- 
graphy; absorption  measurement;  combustion  measurements; 
convolution  algorithm;  19822. 

Diffusion  theory;  self-shielding  factors;  spherical  model;  trans- 
port theory  ke/r,  SP594.  pp.  187-189  (Sept.  1980). 

Diffusivity;  elastic  deformation;  fractional  free  volume;  perme- 
ability; plastic  deformation;  semicrystalline  polymers;  sorp- 
tion; 19662. 

Diffusivity;  glass-gel  boundary;  sheets;  spheres;  type  II  diffusion; 
19668. 

Difluorocarbene;  fluorescence  excitation  spectroscopy;  Franck- 
Condon  factors;  laser  excited  fluorescence;  radiative  lifetime; 
single  vibronic  level  spectroscopy;  CF2;  19371. 

Difluoromethane;  FIR  frequency  synthesis;  laser  frequency  mea- 
surement; optically  pumped  FIR  laser;  stabilized  CO2  lasers; 
CH2F2;  19452. 

Digital;  Ethernet;  local;  network;  terminal;  area;  computer;  data; 
19126 

Digital;  electronics;  gravitational  experiments;  high-Q  cavities; 
interference;  Josephson  effect;  magnets;  superconductivity; 
aerospace;  19054. 

Digital  electronics;  Josephson  effect;  quantum  interference;  su- 
perconductivity; aerospace;  computers;  19405. 

Digital  image  requirement;  image  information;  information  con- 
tent; medical  x-ray  image;  x-ray  image  storage;  19134. 

Digital  instrument;  high  speed  instruments;  Josephson  effect; 
superconducting  electronics;  a/d  converter;  cryogenic  elec- 
tronics; 19057. 

Digital  signatures;  key  notarization;  character  set  encryption; 
19142. 

Digital-to-analog  converter  testing;  gain;  high  resolution;  linear- 
ity; noise;  offset;  static  test  set;  analog-to-digital  converter 
testing;  automatic;  19075. 

Diisocyanates;  hydroxyethyl;  isocyanato  urethane  methacrylates; 
methacrylate;  polymerization;  synthesis;  adhesion;  dentin; 
19136 

Dikes;  earthquakes;  foreign  engineering;  geology;  highways; 
housing;  landslides;  liquefaction;  power  plants;  railroads;  rock 
slides;  seismicity;  structural  engineering;  bridges;  buildings; 
SP592. 
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Dilute  gas;  kinetic  perturbation  theory;  kinetic  theory;  nonequi- 
librium  perturbation  theory;  perturbation  theory;  soft  spheres; 
transport  coefficients;  Bohzmann  equation;  collision  integral; 
19866. 

Dilute  gases;  inverse  power  potential;  logarithmic  terms;  soft- 
ness expansion;  thermal  conductivity;  viscosity;  classical  scat- 
tering angle;  19194. 

Dilute  gases;  low-frequencies;  spherical  cavity;  thermophysical 
properties;  acoustic  radial  resonances;  acoustic  velocity  of 
sound;  7907/. 

Dilute  gas  transport  properties;  inverse  power  potential;  loga- 
rithmic terms;  perturbation  theory;  softness  expansion;  19389. 

Dilution  refrigerator;  liquid  He^,  refrigeration;  thermometry; 
cooling  power;  19074. 

Dimensional  change  in  dental  amalgam;  mercury/alloy  ration  in 
dental  amalgam;  mercury  content  in  dental  amalgam;  zinc  in 
dental  amalgam;  comprehensive  strength  of  amalgam;  density 
of  dental  amalgam;  dental  amalgam;  19632. 

Dimensional  coordination;  metrication;  regulatory  coordination; 
standardization  and  international  harmonization;  building 
codes;  building  standards;  19518. 

Dimensional  coordination;  metric  bibliography;  metric  conver- 
sion timetable;  metric  decision;  metric  product  sizes;  metric 
system  (SI);  construction  industries;  SP598. 

Dimensional  coordination;  metric  building  design;  metric  build- 
ing products;  modular  coordination;  building  module;  control- 
ling dimensions;  coordinating  sizes;  19516. 

Dimensional  coordination;  metric  design  and  construction;  mod- 
ular coordination;  standards;  building  module;  SP595. 

Dimensional  instability;  inertial  guidance;  microcreep;  optical 
mirrors;  beryllium;  creep;  19896. 

Dimensional  metrology;  electronics;  integrated  circuits;  materi- 
als characterization;  measurement  methods;  microelectronics; 
microstructures;  semiconductors;  SP400-61. 

Dimensional  metrology;  electronics;  integrated  circuits;  materi- 
als characterization;  microelectronics;  semiconductors;  19109. 

Dimensioning;  one-transducer  technique;  shear  (S)  mode;  ultra- 
sonic diffraction;  welds;  compressional  (P)  modes;  cracks; 
defect  characterization;  NBSIR  80-1983. 

Dimensions;  flat  plate  collectors;  preferred  sizes;  solar  installa- 
tions; standardization;  NBSIR  80-2116. 

Dimer  lasers;  energy  transfer;  lasers;  calcium;  collision  physics; 
19775. 

Dimethylaminoglutethimide;  dimethylaminophenylacetic  acid 
and  esters;  properties  of  composites;  tertiary  aromatic  amines; 
amine  accelerators;  composite  restorative  resins;  19072. 

Dimethylaminophenylacetic  acid  and  esters;  properties  of  com- 
posites; tertiary  aromatic  amines;  amine  accelerators;  compos- 
ite restorative  resins;  dimethylaminoglutethimide;  19072. 

Dimethyl  ether;  interstellar  microwave  spectra;  Orion  Nebula; 
astrophysics;  19446. 

Diode  bridge  sampling  gates;  diode  bridge  switches;  diode  clip- 
ping circuits;  diode  shunt  limiters;  Schottky  diode  bridge; 
time  controlled  sampling;  TNI  121. 

Diode  bridge  switches;  diode  clipping  circuits;  diode  shunt  lim- 
iters; Schottky  diode  bridge;  time  controlled  sampling;  diode 
bridge  sampling  gates;  TNI  121. 

Diode  clipping  circuits;  diode  shunt  limiters;  Schottky  diode 
bridge;  time  controlled  sampling;  diode  bridge  sampling  gates; 
diode  bridge  switches;  TNI  121. 

Diode  laser  spectroscopy;  heterodyne  measurement;  high-preci- 
sion; line  assignments;  line  frequencies;  rapid  measurement 
technique;  1,1-difluoroethylene;  19186. 

Diode  measurement;  intermediate-frequency  (i-0  output  conduc- 
tance; measurement  uncertainties;  microwave  mixer  diodes; 
modulation;  point-contact  diodes;  reflectcmeter;  return  loss; 
Schottky-barrier  diodes;  semiconductor  diodes;  standing-wave 
ratio  (SWR);  conversion  loss;  SP400-16. 

Diode  shunt  limiters;  Schottky  diode  bridge;  time  controlled 
sampling;  diode  bridge  sampling  gates;  diode  bridge  switches; 


diode  clipping  circuits;  TNI  121. 

Dipole  glass;  (KCN)(KBr);  order  parameter;  orientational;  strain 
dipole;  translation-rotation;  19596. 

Dipole  radiator  for  EMI  measurements;  electromagnetic  field 
measurement;  spherical  dipole;  standard  field  radiator;  30 
MHz  to  180  MHz;  19737 

Direct  correlation  function  equation;  freezing;  periodic  crystal- 
line solutions;  BBGKY  equation;  bifurcation;  19838. 

Direct-current  transmission;  electric  field  strength;  high-voltage 
transmission  lines;  air  ions  currents;  atmospheric  electricity; 
charge  density;  19238. 

Directory  of  accreditation  systems;  international;  laboratory  ac- 
creditation; legal  constraints;  definitions;  SP591,  pp.  173-178 
(Aug.  1980). 

Directory  of  accredited  laboratories;  discipline;  laboratory  ac- 
creditation; classes  of  tests;  SP591.  pp.  85-87  (Aug.  1980). 

Dirt  films;  reflectance;  silicon  photodiodes;  cleaning;  19675. 

Disability;  disability  organizations;  home  safety;  household  ac- 
tivities; household  design;  mobility  aids;  room  use;  accidents; 
anthropometry;  biomechanics;  NBSIR  80-2014. 

Disability  organizations;  home  safety;  household  activities; 
household  design;  mobility  aids;  room  use;  accidents;  anthro- 
pometry; biomechanics;  disability;  NBSIR  80-2014. 

Disaster;  earthquakes;  ground  motion;  seismology;  standards; 
storm  surge;  structural  engineering;  structural  response;  tsun- 
ami; wind  loads;  winds;  accelerograph;  codes;  design  criteria; 
SP560. 

Disaster  mitigation;  earthquakes;  engineering;  standards;  build- 
ing; building  codes;  building  design;  NBSIR  80-2111-9. 
Discharge;  excimer;  magnesium;  19453. 
Discharge;  excimer;  thallium;  19152. 

Discharge;  hydrogen  atoms;  nitrogen  atoms;  combination  reac- 
tion; 19716 

Discharges;  excimer  laser;  metal  atoms;  19334. 

Discharge  sampling;  F-atom  reactions;  FCO;  F2CO;  infrared 
spectrum;  matrix  isolation;  NF3;  normal  coordinate  analysis; 
photodissociation;  ultraviolet  spectrum;  CO;  19393. 

Discharge  sampling;  HPO;  infrared  spectrum;  matrix  isolation; 
PO;  PO2;  (PO)2;  ultraviolet  spectrum;  vacuum  ultraviolet  pho- 
tolysis; 19082. 

Discharge  tube;  laser;  opto-galvanic  effect;  transition  frequency; 
analytical  flame;  U.S.  Patent  4,184,127 

Discipline;  laboratory  accreditation;  classes  of  tests;  directory  of 
accredited  laboratories;  SP591,  pp.  85-87  (Aug.  1980). 

Discounting;  economic  analysis;  economic  efficiency;  energy 
conservation;  incentives;  life-cycle  cost;  payback;  rate  of 
return;  solar  economics;  windows;  benefit  cost;  building  eco- 
nomics; 11132. 

Discounting;  economic  analysis;  inflation;  life-cycle  cost;  present 
worth  analysis;  recommended  practice;  benefit-cost  analysis; 
building  economics;  buildings;  building  systems  standard;  cost; 
NBSIR  80-2040 

Discounting;  economics;  energy  conservation;  life-cycle  cost; 
payback;  rate-of-return;  savings-to-investment  ratio;  benefit- 
cost;  building  design;  construction  economics;  SP544. 

Discrete;  forbidden;  intensity;  lifetime;  line  strength;  oscillator 
strength;  transition  probability;  allowed;  atomic;  SP505-1. 

Discrete  levels;  nuclear  reactions;  optical  and  statistical  model; 
SP594,  pp.  150-154  (Sept.  1980). 

Discrete  lines;  unfolding  analysis;  unresolved  gamma-rays;  Al, 
Ni,  Cu  and  Nb(n,xy)  reactions;  differential  cross  sections; 
SP594,  pp.  408-412  (Sept.  1980). 

Discriminant  analysis;  game  theory;  law  enforcement;  taxation; 
utility;  audit;  behavior;  compliance;  NBSIR  79-1711. 

Disk  drives;  Federal  Information  Processing  Standard;  format 
track;  operational  specification;  rotating  mass  storage  subsys- 
tems; sense  information;  status  byte;  command  codes;  FIPS 
PUB  63. 

Dislocations;  electron  microscopy;  erosion;  germanium;  hard- 
ness measurements;  plastic  deformation;  silicon;  silicon  car- 
bide; aluminumoxide;  brittle  fracture;  19731. 


454 


Dislocations;  fatigue  mechanism;  fracture  mechanics;  mathemat- 
ical modeling;  micromechanics;  polymers;  quantitative  micros- 
copy; slip  bands;  statistical  aspects  of  fatigue;  striations;  com- 
posite materials;  corrosion  fatigue;  19087. 

Disordered  alloy;  localization;  phonon;  strong  scattering;  trans- 
port anomalies;  conductivity;  19755. 

Dispersion  relation;  electric  quadrupole;  giant  resonance;  optical 
theorem;  photon  scattering;  19625. 

Dispersion  relation;  giant  quadrupole  resonance;  photon  scatter- 
ing; '^C;  19735. 

Displacement  damage;  neutron  dosimetry;  nuclear  activation 
cross  sections;  SP594,  pp.  812-816  (Sept.  1980). 

Displacement  volume;  gravimetric  method;  mass  artifacts; 
weighing;  air  density;  air  density  equation;  barometer  calibra- 
tion; barometric  pressure;  J.  Res.  85,  No.  5,  341-346  (Sept.- 
Oct.  1980). 

Disproportionation;  H-transfer;  initiation;  isomerization;  n-alkane 
pyrolysis;  rate  constants;  recombination;  addition;  chemical 
kinetics;  decomposition;  JPCRD  9,  No.  3,  523-560  (1980). 

Disproportionation  of  mercury  (I);  electromotive  force  meas- 
urements; mercury  (I)  chloride;  solubility;  solubility  product; 
standard  electrode  potentials;  standard  thermodynamic  func- 
tions; compilation  of  solubility  data;  JPCRD  9,  No.  4,  1307- 
1330  (1980). 

Dissipation  factor;  electrical  measurements;  energy  loss;  shunt 
reactors;  bridges;  calibration;  current  comparator;  19767. 

Dissipation  factor;  electrical  transmission;  partial  discharges; 
polymers;  precision  electric  measurements;  pulse-height  analy- 
sis; superconducting  transmission;  capacitance;  cryogenic;  di- 
electric constant;  dielectric  properties;  NBSIR  79-1950. 

Dissipation  factor;  electrode  surface;  loss  angle;  phase  angle; 
power  factor;  surface  loss;  capacitor;  dielectric  film;  19066. 

Dissociated  chemisorption;  isotopic  mixing;  rhodium;  carbon; 
carbon  monoxide;  19185. 

Dissolution;  Karl  Fischer  water  determination;  mass  fraction  of 
water;  rate  constant;  saturation;  titration  curve;  19591. 

Dissolution  of  nuclear  fuel-cycle  materials;  half  lives  plutonium 
isotopes;  plutonium  and  thorium;  plutonium  reference  materi- 
als; assay  of  uranium;  automated  controlled-potential  analyzer; 
automated  spectrophotometer;  SP582,  pp.  129-139  (June 
1980). 

Dissolver  solution;  slurry  analysis;  SNM  assay;  solution  analysis; 
total  sampling;  x-ray  fluorescence  analysis;  SP582,  pp.  547-554 
(June  1980). 

Distance;  fifth  wheel;  inspection;  measured  course;  odometer; 
taximeter;  test  procedure;  tire  pressure;  tolerances;  calibration; 
HI  3  7 

Distance  measurements;  geodesy;  geodynamics;  lasers;  station 
positions;  artificial  satellites;  19742. 

Distorted  wave  approximation;  electron  atom  scattering;  elec- 
tron impact  ionization;  hydrogen  isoelectronic  sequence;  lith- 
ium isoelectronic  sequence;  19474- 

Distorted  wave  method;  electron  atom  scattering;  electron 
impact  ionization;  helium  isoelectronic  sequence;  19794. 

Distributed  control  systems;  energy  conservation;  energy  con- 
servation devices;  microcomputers  and  minicomputers;  micro- 
processor applications;  programmable  controllers;  building 
automation;  building  controls;  building  energy  management 
systems;  chiller  controls;  NBSIR  80-2065. 

Distributed  processing;  Educational  Resources  Information 
Center  (ERIC);  information  systems;  intelligent  terminals; 
mass  storage  technology;  microfiche;  micrographics;  optical 
character  recognition;  communications  technology;  computer 
networks;  computer  technology;  NBSIR  80-2005. 

Distributed  systems;  hybrid  models;  queueing  analysis;  system 
sizing;  benchmarking;  SP500-60. 

Diversion  of  nuclear  energy;  evolution;  safeguards  performance 
criteria;  safeguards  systems;  safeguards  technology;  detection; 
deterrence;  SP582.  pp.  670-676  (June  1980). 

Diversion  sensitivity;  reprocessing  facilities;  semi-dynamic  mate- 
rial control;  SP582,  pp.  730-739  (June  1980). 


Diverter  correction;  turbine  meters;  volume  calibration;  ac- 
countability tanks;  automated  system;  SP582,  pp.  517-533 
(June  1980). 

Documentation;  econometric  models;  energy  modeling  forum; 
energy  models;  evaluation;  mathematical  models;  model 
access;  model  management;  sensitivity  analysis;  validation;  as- 
sessment; SP569. 

Documentation;  energy;  forecasting;  mathematical  models;  sensi- 
tivity analysis;  assessment;  NBSIR  80-2128. 

Documentation;  Federal  Information  Processing  Standards  Pub- 
lication; software;  computer  program;  database;  database  man- 
agement system;  data  dictionary  system;  data  inventory;  data 
management;  data  standards;  FIPS  PUB  76. 

Documentation;  software;  computer  program;  database;  database 
management  system;  data  dictionary  system;  data  inventory; 
data  management;  data  standards;  NBSIR  80-2115. 

Domain  growth;  gold  alloys;  ordered  alloys;  antiphase  domains; 
copper  alloys;  diffusion;  19851. 

Doors;  dormitories;  evacuation;  fire  departments;  fire  fatalities; 
fire  fighters;  flashover;  ladders;  room  fires;  smoke;  students; 
NBS-GCR-80-193. 

Doors;  egress;  evacuation;  fire  alarm  systems;  fire  departments; 
fire  fighters;  flashover;  nursing  homes;  nursing  staff;  patients; 
room  fires;  smoke  detectors;  death;  NBS-GCR-80-191. 

Doors;  egress;  evacuation;  fire  departments;  fire  fighters;  fire 
investigations;  mattresses;  smoke;  apartments;  building  fires; 
NBS-GCR-79-187 

Doors;  egress;  fire  tests;  high-rise  buildings;  leakage;  life  safety; 
smoke;  smoke  movement;  stack  effects;  test  methods;  building 
fires;  compartment  fires;  NBSIR  80-2004. 

Doors;  evacuation;  fire  extinguishers;  fire  investigations;  hospi- 
tals; nursing  staff;  patients;  smoke;  NBS-GCR-80-231. 

Doors;  evacuation;  fire  investigations;  NBS-GCR-80-264. 

Doors;  evacuations;  fire  alarm  systems;  fire  extinguishers;  fire 
investigations;  nursing  homes;  nursing  staff;  patients;  room 
fires;  NBS-GCR-80-219. 

Doors;  evacuations;  fire  departments;  fire  extinguishers;  nursing 
staff;  patients;  room  fires;  smoke;  upholstered  furniture;  NBS- 
GCR-80-220. 

Doors;  fire  alarm  systems;  fire  departments;  fire  investigations; 
hospitals;  mattresses;  nursing  staff;  room  fires;  NBS-GCR-80- 
260. 

Doors;  fire  departments;  fire  investigations;  nursing  homes;  nurs- 
ing staff;  patients;  NBS-GCR-80-225. 

Doors;  fire  departments;  fire  investigations;  nursing  staff;  pa- 
tients; smoke;  NBS-GCR-80-229. 

Doors;  fire  departments;  fire  investigations;  smoke;  NBS-GCR- 
80-221. 

Dopant  density;  electrical  measurements;  mobility;  resistivity; 

semiconductors;  silicon;  19806. 
Dopant  density;  electrical  measurements;  mobility;  resistivity; 

semiconductors;  silicon;  19783. 
Dopant  profile  method;  MOSFET,  d-c;  d-c  MOSFET  dopant 

profile  method;  19425. 
Dopant  profiles;  resistivity;  resistivity  profiles;  semiconductor; 

silicon;  spreading  resistance;  two  probe  measurements;  19105. 
Doppler  broadening;  AgCl  and  AgaO;  Ag  metal;  SP594,  pp.  80- 

83  (Sept.  1980). 

Doppler  coefficient;  JENDL-1;  reaction  rate  distribution;  reac- 
tion rate  ratio;  reactivity  worth;  sodium  void  coefficient; 
structural  materials;  benchmark  tests;  control  rod  worth; 
SP594,  pp.  581-585  (Sept.  1980). 

Doppler  effect;  fission;  gas  target;  molecular  vibrations;  neutron 
reactions;  "nj;  19146 

Doppler  effects;  frequency  standards;  ion  storage;  laser  cooling; 
laser  spectroscopy;  radiation  pressure;  atomic  clocks;  atomic 
spectroscopy;  19799. 

Doppler-free  spectroscopy;  high-resolution  spectroscopy;  laser 
spectroscopy;  non-linear  spectroscopy;  saturated  absorption; 
saturation  spectroscopy;  19288. 

Doppler  shift  spectrometry;  fine  particles;  micro  Raman  spec- 
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trometry;  Raman  scattering  theory;  standard  reference  materi- 
als; urban  particulate  standards;  aerosols;  atmospheric  particu- 
late measurements;  19581. 

Dormitories;  evacuation;  fire  departments;  fire  fatalities;  fire 
fighters;  flashover;  ladders;  room  fires;  smoke;  students;  doors; 
NBS-GCR-80-193. 

Dose;  electrons;  proton;  shielding;  spacecraft;  bremsstrahlung; 
19226. 

Dose  distribution;  dosimetry;  dye  dosimeters;  electric  wires; 

electron  beams;  isodose  curves;  radiation  curing;  radiation 

processing;  radiochromic  dye  films;  19340. 
Dose  distribution;  dosimetry;  electron  beams;  isodose  curves; 

polyethylene;  polyvinyl  butyral;  radiation  curing;  radiation 

processing;  radiochromic  dye  film;  wire  and  cable;  copper 

wire;  cross  linking;  19333. 
Dose  distributions;  dose  mapping;  dosimetry;  dye  dosimetry; 

electron  beams;  gamma  radiation;  leucocyanides;  radiation 

processing;  radiation  sterilization;  radiochromic  dyes;  red  Per- 

spex;  19339 

Dose  mapping;  dosimetry;  dye  dosimetry;  electron  beams; 
gamma  radiation;  leucocyanides;  radiation  processing;  radi- 
ation sterilization;  radiochromic  dyes;  red  Perspex;  dose  distri- 
butions; 19339 

Dose  rate  dependence;  dosimetry;  dyed  plastic  dosimeters;  elec- 
tron beams;  gamma  rays;  plastic  dosimeters;  polyvinylchlor- 
ide;  radiation  processing;  radiochromic  dye  films;  blue  cello- 
phane; cellulose  triacetate;  clear  Perspex;  19338. 

Dosimetry;  dye  dosimeters;  electric  wires;  electron  beams;  iso- 
dose curves;  radiation  curing;  radiation  processing;  radiochro- 
mic dye  films;  dose  distribution;  19340. 

Dosimetry;  dye  dosimetry;  dyed  plastics;  film  dosimeters; 
gamma-ray  dosimetry;  humidity  efl^ects;  megarod  dosimetry; 
nylon  polycarbonate;  polyethylene  terephthalate;  polymethyl 
methacrylate;  polyvinyl  chloride;  polyvinyl  fluoride;  poly- 
vinyl pyrrolidone  radiochromic  dyes;  19326. 

Dosimetry;  dye  dosimetry;  electron  beams;  gamma  radiation; 
leucocyanides;  radiation  processing;  radiation  sterilization;  ra- 
diochromic dyes;  red  Perspex;  dose  distributions;  dose  map- 
ping; 19339. 

Dosimetry;  dyed  plastic  dosimeters;  electron  beams;  gamma 
rays;  plastic  dosimeters;  polyvinylchloride;  radiation  process- 
ing; radiochromic  dye  films;  blue  cellophane;  cellulose  triace- 
tate; clear  Perspex;  dose  rate  dependence;  19338. 

Dosimetry;  EBR-II;  Eu  isotopes;  integral  cross  sections;  Nd; 
Sm;  SP594.  pp.  557-562  (Sept.  1980). 

Dosimetry;  electron  beams;  isodose  curves;  polyethylene;  poly- 
vinyl butyral;  radiation  curing;  radiation  processing;  radioch- 
romic dye  film;  wire  and  cable;  copper  wire;  cross  linking; 
dose  distribution;  19333. 

Dosimetry;  electron  dosimetry;  F-centers;  gamma-ray  dosi- 
metry; lithium  fluoride;  M-centers;  megarad  dosimetry;  N- 
centers;  radiation  darkening;  radiation  processing;  R-centers; 
absorption  spectroscopy;  alkali  halides;  color  centers;  darken- 
ing of  crystals;  19352. 

Dosimetry;  energy  per  ion  pair;  kerma;  neutrons;  secondary 
charged  particles;  tissue-equivalent  gas;  19331. 

Dosimetry;  facilities;  fiuence;  flux;  monitor;  neutron;  sources; 
standardization;  calibration;  detection;  SP594,  pp.  747-751 
(Sept.  1980). 

Dosimetry;  ferrous  sulfate  dosimeter;  gamma  radiation;  process 
control;  quality  control;  radiation  sterilization;  radiochromic 
dye  dosimeter;  red  Perspex  dosimeter;  absorbed  dose;  eerie 
sulfate  dosimeter;  cobalt-60  source;  commissioning  dosimetry; 
19343. 

Dosimetry;  fusion;  neutron  heating;  neutron  transport;  radiation 
damage;  tritium  breeding;  activation;  SP594,  pp.  228-238 
(Sept.  1980). 

Dosimetry;  high-energy  bremsstrahlung;  operational  characteris- 
tics; radiation  therapy;  recommendations;  selection  of  thermo- 
luminescence  dosimetry  system;  survey;  thermoluminescence; 
United  States;  calibration;  TNI  119. 


Dosimetry;  ISNF;  least  squares  unfolding;  LWR-PV  damage; 
standard  fields;  adjustment;  SP594.  pp.  956-960  (Sept.  1980). 

Double  crystal  diffraction;  nickel  single  crystal;  process  of  crys- 
tal growth;  subgrain  misorientation;  surface  reflection;  x-ray 
topography;  Bragg  diffraction;  19727. 

Double-diffusive  convection;  floating  zone;  materials  processing; 
microgravity;  morphological  stability;  similarity  principle; 
crystal;  19178. 

Double  resonance;  high-resolution  spectroscopy;  laser  cooling; 
laser  spectroscopy;  microwave  spectroscopy;  optical  pump- 
ing; stored  ions;  atomic  spectroscopy;  19440. 

Double  resonance;  stimulated  Raman  scattering;  19465. 

Double  substitution  weighing;  uncertainty  in  weighing;  air  den- 
sity equation;  buoyancy  correction;  /  Res.  85,  No.  1,  27-38 
(Jan.-Feb.  1980). 

Double-torsion  testing;  fracture  (materials);  fracture  toughness; 
side  grooves;  three-dimensional  crack;  torsional  beam;  compli- 
ance analysis;  curved  crack  profile;  19684. 

Double-torsion  testing;  fracture  (materials);  fracture  toughness; 
side  grooves;  three-dimensional  crack;  torsional  beam;  compli- 
ance analysis;  curved  crack  profile;  19693. 

AR  effect;  BLAST:  effective  U-value;  heat  capacity;  log  home; 
mass  factor;  thermal  mass;  SP586,  pp.  161-179  (June  1980). 

Drawing;  fibril;  fibrous  structure;  high  elastic  modulus  material; 
microfibril;  microfibrillar;  tie  molecules;  annealing;  19688. 

Drawing;  low  density  polyethylene;  sorption;  annealing;  diffu- 
sion; 19850 

Drawn;  NMR;  noncrystalline;  orientation;  polyethylene;  ^K!.;  an- 
nealing; 19686. 

Drop  calorimetry;  electronic  heat  capacity;  enthalpy;  heat  ca- 
pacity; high-temperature;  standard  reference  material;  thermo- 
dynamic functions;  tungsten;  19363. 

Drop  test  parameter;  head  injury;  helmet;  injury  criteria;  math- 
ematical model;  test  methods;  NBSIR  80-1987. 

Dry  chemical  extinguishers;  fire  incident;  ventilation  proce- 
dures; accumulation  of  smoke;  NBS-GCR-80-243. 

Dry  sliding  wear;  lubricated  sliding  wear;  wear;  wear  debris; 
abrasive  wear;  copper;  19960. 

DT  fusion  tritium  breeding  ratio;  ENDF/B;  integral  and  differ- 
ential experiments;  LiOH;  liquid  scintillator;  quenching;  acti- 
vation; breeding  blankets;  SP594,  pp.  246-253  (Sept.  1980). 

Dual  wavelength;  nitric  acid;  spectrophotometric;  uranium;  de- 
termination; SP582,  pp.  121-128  (June  1980). 

Ductile  fracture;  fracture  toughness;  part-through  crack;  pneu- 
matic burst;  pressure  vessel;  steel;  19961. 

Ductility;  elongation;  heat  treatment;  NaCl;  plate  gage;  reduc- 
tion in  area;  slow  strain  rate  technique;  strain  rate;  stress 
corrosion  cracking;  2124-T851;  7075;  7075-T6;  7075-T7351; 
air;  alternate  immersion  test;  aluminum  alloys;  19622. 

Duplex  connectors;  high  resistance  junctions;  junction  resist- 
ance; scanning  electron  microscopy;  x-ray  microanalysis;  alu- 
minum wiring;  J.  Res.  85,  No.  6,  429-440  (Nov.-Dec.  1980). 

Duplicity;  ideal  conditions;  measurement  process;  omnifarious- 
ness;  precision;  round  robin;  routine  conditions;  variance 
model;  within-laboratory  precision;  accuracy;  between-labora- 
tory precision;  components  of  variance;  SP591,  pp.  31-40 
(Aug.  1980). 

Durability;  environmental  exposure;  materials;  polymeric  materi- 
als; solar  collectors;  absorber  materials;  absorptive  coatings; 
accelerated  aging;  cover  plates;  19364. 

Durability;  eutectics;  Rayleigh  waves;  stability;  surface  aniso- 
tropy;  composites;  19153. 

Durability;  fatigue;  fatigue  mechanism;  fatigue  research;  fracture 
mechanics;  mathematical  modeling;  metals  fatigue;  plastics  fa- 
tigue; quantitative  microscopy;  statistical  aspects  of  fatigue; 
composite  materials;  corrosion  fatigue;  19448. 

Durability;  heating  rates;  initial  rates;  kinetics;  lifetime  predic- 
tion; polystyrene;  polyurethane;  pyrolysis;  stability;  thermal 
analysis;  thermogravimetry;  accelerated  aging;  complex  reac- 
tions; decomposition;  degradation;  19752. 

Durability;  life  testing;  prediction;  recommended  practice;  reli- 
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ability  service  life;  accelerated  aging  tests;  building  compo- 
nents; building  materials;  TNI  120. 

Durability/reliability;  environmental  degradation;  materials  deg- 
radation; solar  collector;  19451. 

Durability/reliability;  performance  criteria;  safety;  solar  collec- 
tors; solar  energy;  standards;  thermal  performance;  buildings; 
cooling;  SP586,  pp.  151-160  (June  1980). 

Duration;  fission  products;  fluence;  Gabon;  natural  fission  reac- 
tor; temperature;  age  of  deposit;  SP594,  pp.  909-915  (Sept. 
1980). 

Dust  grains;  molecular  clouds;  star  formation;  supernovae;  su- 
pernova remnants;  x  rays;  19384. 

DWBA;  elastic  scattering;  global  optical  potential;  inelastic  scat- 
tering; neutron;  coupled-channel;  deformation  parameter;  dif- 
ferential cross  sections;  SP594.  pp.  146-149  (Sept.  1980). 

Dyadic  Green's  functions;  electric  field;  integral  equation; 
source  dyadic;  19249. 

Dye  dosimeters;  electric  wires;  electron  beams;  isodose  curves; 
radiation  curing;  radiation  processing;  radiochromic  dye  films; 
dose  distribution;  dosimetry;  19340. 

Dye  dosimetry;  dyed  plastics;  film  dosimeters;  gamma-ray  dosi- 
metry; humidity  effects;  megarod  dosimetry;  nylon  polycar- 
bonate; polyethylene  terephthalate;  polymethyl  methacrylate; 
polyvinyl  chloride;  polyvinyl  fluoride;  polyvinyl  pyrrolidone 
radiochromic  dyes;  19326. 

Dye  dosimetry;  electron  beams;  gamma  radiation;  leucocyan- 
ides;  radiation  processing;  radiation  sterilization;  radiochromic 
dyes;  red  Perspex;  dose  distributions;  dose  mapping;  dosi- 
metry; 19339. 

Dyed  plastic  dosimeters;  electron  beams;  gamma  rays;  plastic 
dosimeters;  polyvinylchloride;  radiation  processing;  radioch- 
romic dye  films;  blue  cellophane;  cellulose  triacetate;  clear 
Perspex;  dose  rate  dependence;  dosimetry;  19338. 

Dyed  plastics;  film  dosimeters;  gamma-ray  dosimetry;  humidity 
effects;  megarod  dosimetry;  nylon  polycarbonate;  polyethyl- 
ene terephthalate;  polymethyl  methacrylate;  polyvinyl  chlo- 
ride; polyvinyl  fluoride;  polyvinyl  pyrrolidone  radiochromic 
dyes;  temperature  dependence;  19326. 

Dynamic  accounting;  fuel  reprocessing;  nuclear  safeguards; 
SP582.  pp.  718-729  (June  1980). 

Dynamic  analysis;  programming  aids;  software  development; 
software  management;  software  tools;  static  analysis;  NBSIR 
80-2159 

Dynamic  concentration  measurements;  inventory  control;  non- 
destructive measurements;  on-line  real-time  measurements; 
plutonium  concentration  and  isotopics  determinations;  repro- 
cessing plant  process  control;  uranium;  x-ray  fluorescence 
analysis;  SP582,  pp.  584-601  (June  1980). 

Dynamic  effects;  failure;  failure  investigation;  hoisting  loads; 
hyperbolic  shell;  collapse;  concrete;  concrete  strength;  con- 
struction; construction  loads;  cooling  tower;  NBSIR  80-2010. 

Dynamic  fatigue;  fracture  mechanics;  lifetime  prediction;  proof 
testing;  stress  corrosion;  subcritical  crack  growth;  NBSIR  80- 
2047. 

Dynamic  materials  accounting;  in-process  inventory;  solvent- 
extraction  contactors;  chemical  modeling;  SP582,  pp.  712-717 
(June  1980). 

Dynamic  measurements;  electrical  resistivity;  emittance;  heat  ca- 
pacity; high  temperature;  melting  point;  stainless  steel;  ther- 
modynamics; 19541. 

Dynamic  measurements;  high  temperature;  melting;  normal 
spectral  emittance;  palladium;  radiance  temperature;  19063. 

Dynamic  response;  influence  of  wind-direction;  tall  buildings; 
wind  loads;  wind  tunnels;  aerodynamics;  boundary  layers; 
19871 

Dynamic  response  and  gust  loads;  structural  engineering;  tall 
buildings;  wind  forces;  wind  pressures;  acceleration;  buffeting; 
buildings;  buildings  (codes);  deflection;  19121. 

Dynamics;  structural  engineering;  towers;  turbulence;  wind  (me- 
teorology); aerodynamics;  buildings  (codes);  19143. 

Dynamic  techniques;  heat  of  fusion;  high  temperatures;  melting; 


niobium;  19745. 

Dynamic  techniques;  high-speed  measurements;  high  tempera- 
tures; thermodynamics;  thermophysical  properties;  19311. 

Dynathermal  capacitance  responses;  dynathermal  current  re- 
sponse; isotopes;  silicon;  sulfur;  thermally  stimulated  meas- 
urements; 19163. 

Dynathermal  current  response;  isotopes;  silicon;  sulfur;  thermal- 
ly stimulated  measurements;  dynathermal  capacitance  re- 
sponses; 19163. 

E 

Earthquake;  engineers;  Florida;  inspection;  legislation;  recertifi- 

cation;  architects;  codes;  SP586.  pp.  197-203  (June  1980). 
Earthquakes;  engineering;  standards;  building;  building  codes; 

building  design;  disaster  mitigation;  NBSIR  80-2111-9. 
Earthquakes;    engineering;    standards;    structural  engineering; 

building;  building  codes;  building  design;  NBSIR  80-2111-2. 
Earthquakes;  foreign  engineering;  geology;  highways;  housing; 

landslides;  liquefaction;  power  plants;  railroads;  rock  slides; 

seismicity;  structural  engineering;  bridges;  buildings;  dikes; 

SP592. 

Earthquakes;  ground  motion;  seismology;  standards;  storm 
surge;  structural  engineering;  structural  response;  tsunami; 
wind  loads;  winds;  accelerograph;  codes;  design  criteria;  dis- 
aster; SP560. 

EBR-II;  Eu  isotopes;  integral  cross  sections;  Nd;  Sm;  dosimetry; 
SP594.  pp.  557-562  (Sept.  1980). 

Econometric  models;  economic  analysis;  engineering  economics; 
mathematical  models;  program  planning;  building  economics; 
construction;  cost  estimation;  NBS-GCR-80-197. 

Econometric  models;  energy  modeling  forum;  energy  models; 
evaluation;  mathematical  models;  model  access;  model  man- 
agement; sensitivity  analysis;  validation;  assessment;  documen- 
tation; SP569. 

Economic;  elastomers;  materials;  ozone;  paint;  photochemical 
oxidants;  reaction  mechanisms;  textile  dyes;  19768. 

Economic;  prices;  testing;  accreditation;  costs;  SP591,  pp.  92-96 
(Aug.  1980). 

Economic  analysis;  economic  efficiency;  energy  conservation; 
incentives;  life-cycle  cost;  payback;  rate  of  return;  solar  eco- 
nomics; windows;  benefit  cost;  building  economics;  discount- 
ing; H132. 

Economic  analysis;  economic  efficiency;  energy  conservation; 
insulation;  life-cycle  costs;  low-income  housing;  marginal  anal- 
ysis; thermal  efficiency;  weatherization;  benefit-cost  analysis; 
building  economics;  building  envelope;  NBSIR  79-1948. 

Economic  analysis;  energy  conservation;  insulation;  low-income 
housing;  statistics;  unit  costs;  weatherization;  building  eco- 
nomics; cost  components;  data  analysis;  data  collection;  dem- 
onstration; NBSIR  80-2167 

Economic  analysis;  energy  conservation;  windows;  building  eco- 
nomics; 19073. 

Economic  analysis;  energy  consumption;  HVAC  systems;  Total 
Eijergy  systems;  cogeneration;  costs;  NBS-GCR-80-164. 

Economic  analysis;  enforcement;  housing  codes;  personnel;  bud- 
gets; SP586.  pp.  135-148  (June  1980). 

Economic  analysis;  engineering  economics;  housing;  mathemat- 
ical programming;  optimization;  rehabilitation;  renovation;  ap- 
plied economics;  building  codes;  building  economics;  cost  esti- 
mation; BSS129 

Economic  analysis;  engineering  economics;  mathematical 
models;  program  planning;  building  economics;  construction; 
cost  estimation;  econometric  models;  NBS-GCR-80-197. 

Economic  analysis;  fire  safety;  fire  safety  evaluation  system; 
health  care  facilities;  life  cycle;  cash  flow;  NBS-GCR-79-186 

Economic  analysis;  fire  safety;  health  care  facilities;  hospitals; 
life  safety;  mathematical  programming;  nursing  homes;  opti- 
mization; renovation;  applied  economics;  building  codes; 
NBSIR  79-1929. 

Economic  analysis;   furnaces;   incremental   savings;  life-cycle 
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costs;  minimum  efficiency  levels;  minimum  efficiency  stand- 
ards; boilers;  central  heating  equipment;  NBSIR  80-2079. 

Economic  analysis;  HVAC  systems;  Total  Energy  system;  co- 
generation;  costs;  NBS-GCR-80-165. 

Economic  analysis;  housing;  lead-based  paint;  lead  poisoning; 
applied  economics;  building  economics;  building  .materials; 
NBSIR  80-1977. 

Economic  analysis;  incremental  savings;  life-cycle  costs;  mini- 
mum efficiency  standards;  minimum  energy-efficiency  levels; 
central  air  conditioners;  NBSIR  80-1993. 

Economic  analysis;  inflation;  life-cycle  cost;  present  worth  anal- 
ysis; recommended  practice;  benefit-cost  analysis;  building 
economics;  buildings;  building  systems  standard;  cost;  dis- 
counting; NBSIR  80-2040. 

Economic  analysis;  life  cycle  cost;  value  management;  value 
study;  SP586,  pp.  189-196  (June  1980). 

Economic  benefits;  epistemology;  measurement  system;  metric 
system;  SI;  base  units;  convention  of  the  meter;  19639. 

Economic  deregulation;  evaluability  assessment;  evaluation;  Ex- 
perimental Technology  Incentives  Program;  intermodal 
freight  transportation;  Interstate  Commerce  Commission;  rail 
freight  transportation;  regulatory  experimentation;  regulatory 
policy;  NBS-GCR-ETIP  80-85. 

Economic  efficiency;  energy  conservation;  incentives;  life-cycle 
cost;  payback;  rate  of  return;  solar  economics;  windows;  bene- 
fit cost;  building  economics;  discounting;  economic  analysis; 
H132. 

Economic  efficiency;  energy  conservation;  insulation;  life-cycle 
costs;  low-income  housing;  marginal  analysis;  thermal  efficien- 
cy; weatherization;  benefit-cost  analysis;  building  economics; 
building  envelope;  economic  analysis;  NBSIR  79-1948. 

Economic  evaluations;  energy  conservation;  Federal  energy 
management  program;  life-cycle  costing;  public  buildings;  re- 
newable energy;  solar  energy;  solar  photovoltaic;  cost  effec- 
tiveness; H135. 

Economic  feasibility;  economic  optimization;  solar  energy  sys- 
tems; active  solar  energy;  break-even  analysis;  building  eco- 
nomics; commercial  buildings;  19350. 

Economic  impact  of  regulations;  economic  impact  of  standards; 
economic  information  on  standards;  Federal  use  of  voluntary 
standards;  procedural  history;  rationale;  standardization; 
NBSIR  80-2123. 

Economic  impact  of  standards;  economic  information  on  stand- 
ards; Federal  use  of  voluntary  standards;  procedural  history; 
rationale;  standardization;  economic  impact  of  regulations; 
NBSIR  80-2123. 

Economic  incentives;  Emission  Offset  Interpretative  Ruling;  En- 
vironmental Protection  Agency;  market  mechanisms;  regula- 
tion; air  pollution;  NBS-GCR-ETIP  80-86. 

Economic  incentives;  emission  offsets;  emission  reduction  trad- 
ing; enforcement;  Environmental  Protection  Agency;  market 
mechanisms;  air  pollution;  Clean  Air  Act;  NBS-GCR-ETIP 
80-87 

Economic  incentives;  emission  offsets;  emission  reduction  trad- 
ing; market  mechanisms;  regulation;  air  pollution;  NBS-GCR- 
ETIP  80-90 

Economic  information  on  standards;  Federal  use  of  voluntary 
standards;  procedural  history;  rationale;  standardization;  eco- 
nomic impact  of  regulations;  economic  impact  of  standards; 
NBSIR  80-2123. 

Economic  optimization;  solar  energy  systems;  active  solar 
energy;  break-even  analysis;  building  economics;  commercial 
buildings;  economic  feasibility;  19350. 

Economics;  ENDF/B-V;  fuel  cycle;  symbiotic  energy  system; 
tritium  breeding;  cross-section  uncertainty;  CTR;  denatured 
fuel;  SP594,  pp.  839-843  (Sept.  1980). 

Economics;  energy  conservation;  internal  rate  of  return;  life- 
cycle  costing;  marginal  analysis;  optimal  design;  residential 
buildings;  space  cooling;  space  heating;  building  envelope; 
cost  effectiveness;  19235. 

Economics;  energy  conservation;  life-cycle  cost;  payback;  rate- 


of-return;  savings-to-investment  ratio;  benefit-cost;  building 
design;  construction  economics;  discounting;  SP544. 

Economics;  evaluation;  literature  search;  regulation;  standardiza- 
tion; standards;  benefit-cost  analysis;  benefit-risk  analysis; 
benefits;  bibliography;  costs;  NBSIR  80-2015. 

Economics;  government  policy;  product  certification;  standardi- 
zation research  needs;  standards;  accreditation  of  testing  labo- 
ratories; certification;  certification  industry;  NBSIR  80-2001. 

Economics;  rehabilitation;  building  codes;  building  regulations; 
building  technology;  19160. 

Economics  of  standards;  health  care  standards;  innovation;  per- 
formance standards;  standards;  automobile  standards;  design 
standards;  NBS-GCR-80-287 

Economics  of  standards;  law;  standards;  antitrust;  certification; 
competition;  NBSIR  79-1921. 

EDP  audit;  internal  audit;  operating  system  controls;  system 
controls;  system  vulnerabilities;  terminal  controls;  applications 
controls;  computer  vulnerabilities;  data  base  controls;  data 
base  management  systems  controls;  SP500-57. 

Eddy  current;  finite  element  analysis;  multifrequency;  nuclear 
applications;  pattern  recognition;  reference  standards;  19251. 

Eddy  currents;  imaging;  leakage  testing;  magnetics;  material  pa- 
rameters; nondestructive  evaluation;  optics;  penetrants;  radi- 
ography; ultrasonics;  acoustic  emission;  NBSIR  80-2162. 

Eddy  currents;  magnetic  particles;  nondestructive  evaluation; 
radiography;  traceability;  ultrasonics;  visual  testing;  acoustic 
emission;  calibration;  NBSIR  80-2109. 

Edge-defined  film-fed  growth  (EFG);  floating  zone;  meniscus; 
silicon;  stability;  crystal;  Czochralski;  19945. 

Editing;  networks;  specifications  standards;  systems  analysis/en- 
gineering;  codes;  decision  theory;  NBS-GCR-80-259. 

Education;  electronic  devices;  International  Organization  of 
Legal  Metrology;  legal  metrology;  measurement  assurance; 
metrication;  model  laws  and  regulations;  moisture  loss;  pack- 
aging and  labeling;  specifications  and  tolerances;  weights  and 
measures;  consumer  affairs;  SP566. 

Educational  Resources  Information  Center  (ERIC);  information 
systems;  intelligent  terminals;  mass  storage  technology;  micro- 
fiche; micrographics;  optical  character  recognition;  communi- 
cations technology;  computer  networks;  computer  technol- 
ogy; data  entry;  NBSIR  80-2005. 

Educational  requirements;  inspection;  licensing;  testing;  training 
code  officials;  building  codes;  building  inspectors;  code  en- 
forcement; course  development;  SP586,  pp.  71-83  (June  1980). 

EELS;  electron  spectroscopy;  photoemission;  UPS;  XPS;  AES; 
chemisorption;  19176. 

Effective  charge;  oscillator  strength;  photoelastic;  piezo-birefrin- 
gence;  piezo-optic;  SrF2;  strain;  stress;  transverse  optic- 
phonon;  anisotropy;  BaF2;  CaFj;  19579. 

Effective  Gaunt-factor;  electron  impact  excitation;  magnesium 
sequence;  zinc  sequence;  beryllium  sequence;  collision 
strength;  19353. 

Effective  length;  FFT;  moment  method;  resistively  loaded  an- 
tenna; TEM  horn;  time  domain  measurement;  transient  re- 
sponse; conical  antenna;  19464. 

Effective  potentials  for  metals;  elastic  constants;  fluctuations; 
high  temperature  properties;  Monte  Carlo  simulations;  alumi- 
num; anharmonic  effects;  /  Res.  85,  No.  2,  109-112  (Mar.- 
Apr.  1980). 

Effective  recombination  time;  nonequilibrium  phenomena; 
phonon-trapping;  quasiparticle;  superconductor;  acoustic  mis- 
match; 19240. 

Effective  U-value;  heat  capacity;  log  home;  mass  factor;  thermal 
mass;  AR  effect;  BLAST;  SP586.  pp.  161-179  (June  1980). 

Effect  of  moisture  on  heat  transmission;  moisture  within  wood- 
frame  cavity  walls;  condensation  in  walls;  19147. 

Efficiency;  flow  rate;  heat  transfer  fluid;  solar  collector;  thermal 
performance;  NBS-GCR-79-184. 

Egress;  emergencies;  escape;  evacuation;  fire  alarm  systems;  fire 
departments;  fire  safety;  handicapped;  life  safety;  refuge; 
building  codes;  building  design;  building  fires;  building  man- 
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agement;  SP585. 

Egress;  emergencies;  escape;  evacuation;  fire  alarm  systems;  fire 
departments;  fire  safety;  handicapped;  life  safety;  refuge; 
building  codes;  building  design;  building  fires;  building  man- 
agement; NBSIR  80-1965. 

Egress;  evacuation;  fire  alarm  systems;  fire  departments;  fire 
fighters;  flashover;  nursing  homes;  nursing  staff;  patients; 
room  fires;  smoke  detectors;  death;  doors;  NBS-GCR-80-191. 

Egress;  evacuation;  fire  alarm  systems;  fire  departments;  fire 
fighters;  hospitals;  nursing  staff;  patients;  smoke;  NBS-GCR- 
80-192. 

Egress;  evacuation;  fire  departments;  fire  fighters;  fire  investiga- 
tions; mattresses;  smoke;  apartments;  building  fires;  doors; 
NBS-GCR-79-187. 

Egress;  fire  tests;  high-rise  buildings;  leakage;  life  safety;  smoke; 
smoke  movement;  stack  effects;  test  methods;  building  fires; 
compartment  fires;  doors;  NBSIR  80-2004. 

Egyptian  papyrus;  paper  technology;  thermal  analysis;  Aztec 
paper;  SP580,  pp.  201-217  (Aug.  1980). 

Eigenvalue;  ENDF/B-IV;  integral  experiments;  reaction  rate 
ratios;  reactivity  worths;  ZPR  critical  assembly;  delayed  neu- 
tron data;  SP594.  pp.  297-306  (Sept.  1980). 

Elastic  and  inelastic  scattering  cross  sections;  energy  range  10 
keV-15  MeV;  optical  and  statistical  model  calculations;  poten- 
tial scattering  radii;  s-  and  p-wave  strength  functions;  total 
cross  sections;  W  isotopes;  SP594,  pp.  336-339  (Sept.  1980). 

Elastic  constants;  fluctuations;  high  temperature  properties; 
Monte  Carlo  simulations;  aluminum;  anharmonic  effects;  ef- 
fective potentials  for  metals;  J.  Res.  85,  No.  2,  109-112  (Mar.- 
Apr.  1980). 

Elastic  constants;  gallium  arsenide;  indium  antimonide;  ionicity; 
optical  phonons;  Raman  scattering;  semiconductors;  stress; 
zinc-blende  structure;  covalent  bonding;  diamond  structure; 
19580 

Elastic  constants;  interstitial  defect;  metal  hydride;  neutron  scat- 
tering; phonon;  alloy;  19613. 

Elastic  constants;  iron  alloy;  Neel  transition;  stainless  steel; 
19270 

Elastic  constants;  iron  alloys;  low  temperatures;  magnetic  transi- 
tions; sound  velocities;  stainless  steels;  19563. 

Elastic  constants;  iron-base  alloys;  low  temperatures;  magnetic 
susceptibility;  manganese  alloys;  Neel  transition;  physical 
properties;  stainless  steels;  19568. 

Elastic  constants;  many-atom  effects;  superconductivity;  transi- 
tion metals;  transition  temperature;  body-centered-cubic 
metals;  Cauchy  discrepancy;  19627. 

Elastic  constants;  physical-property  variability;  Poisson's  ratio; 
shear  modulus;  sound  velocity;  stainless  steel;  Young's  modu- 
lus; bulk  modulus;  19246. 

Elastic  constants;  polycrystals;  sound  velocities;  tensor-property 
averaging;  copper;  Debye  temperature;  19696. 

Elastic  constants;  sound  velocity;  boron-aluminum;  composite; 
19212. 

Elastic  cross  section;  inelastic  cross  section;  multichannel;  multi- 
level; neutron;  R-matrix;  SP594.  pp.  783-787  (Sept.  1980). 

Elastic  deformation;  fractional  free  volume;  permeability;  plastic 
deformation;  semicrystalline  polymers;  sorption;  diffusivity; 
19662. 

Elastic  enhancement  factors;  factorization;  Hauser-Feshbach 
theory;  statistical  models;  width  fluctuation  correction  factor; 
compound-nucleus  reactions;  cross  sections;  SP594,  pp.  762- 
764  (Sept.  1980). 

Elasticity;  elastomers;  extension;  rubber;  strain-energy  function; 
Valanis-Landel  form;  biaxial;  19502. 

Elasticity;  elastomers;  finite  deformation;  rubber;  strain  energy; 
Valanis-Landel  form;  19597 

Elastic  modulus;  extruded  semicrystalline  polymers;  fibrous  ma- 
terials; polymers;  strength;  19938. 

Elastic  modulus;  fibrils;  fibrous  structure;  fracture;  load-elonga- 
tion curve;  microfibrils;  point  defects  of  microfibrillar  struc- 
ture; ruptured  chains;  strength;  tie  molecules;  crystalline  poly- 


mer; 19901. 

Elastic  modulus;  fibrils;  fibrous  structure;  microfibrils;  super- 
drawing;  Taut  tie  molecules;  annealing;  crystallization;  19903. 

Elastic  modulus;  helical  chains;  inelastic  neutron  scattering; 
laser-Raman  scattering;  polyethylene;  polyethyleneoxide; 
polyhexafluoropropylene;  polyoxymethylene;  polypropylene; 
polytetrafluoroethylene;  accordion  type  oscillation;  coupled 
rod  oscillation;  crystalline  polymers;  19937. 

Elastic-plastic  contact;  glass;  indentation;  surface  melting;  adia- 
batic  heating;  19584. 

Elastic  scattering;  elemental  analysis;  FIXE;  SP594,  pp.  516-520 
(Sept.  1980). 

Elastic  scattering;  global  optical  potential;  inelastic  scattering; 
neutron;  coupled-channel;  deformation  parameter;  differential 
cross  sections;  DWBA;  SP594,  pp.  146-149  (Sept.  1980). 

Elastic  scattering  cross  section;  partial  inelastic  scattering  cross 
section;  resonance  self-shielding  effect;  sensitivity  analysis; 
shielding  application;  structural  material;  total  cross  section; 
unresolved  resonance;  SP594,  pp.  586-590  (Sept.  1980). 

Elastomers;  extension;  rubber;  strain-energy  function;  Valanis- 
Landel  form;  biaxial;  elasticity;  19502. 

Elastomers;  finite  deformation;  rubber;  strain  energy;  Valanis- 
Landel  form;  elasticity;  19597. 

Elastomers;  materials;  ozone;  paint;  photochemical  oxidants;  re- 
action mechanisms;  textile  dyes;  economic;  19768. 

Elastomers;  polymers;  rubber;  thermal  analysis;  differential  scan- 
ning calorimetry;  SP580,  pp.  55-87  (Aug.  1980). 

Elastomers;  polyolefin  rubber;  segmented  polyurethane;  time  de- 
pendent failure;  urethane-silicone  copolymer;  biomaterials; 
blood  pump  materials;  butyl  rubber;  NBSJR  80-2008. 

Elasto-optic;  electro-optic;  photoelastic;  piezo-optic;  refractive 
index;  relative  dielectric  impermeability;  absorption  coeffi- 
cient; birefringence;  crystal  optics;  dielectric  constant;  79257. 

Electrets;  ferroelectricity;  piezoelectric  polymers;  polarization; 
poly(vinyl  chloride);  poly(vinyl  fluoride);  poly(vinylidene  flu- 
oride); pyroelectric  polymers;  space  charge;  crystal  relax- 
ations; 19734. 

Electrical;  electrical  conductivity;  ferric;  ferric/ferrous  ratio; 

ferrous;   ionic;   ionic  conductivity;  magnetohydrodynamics 

iron;  MHD;  silicates;  coal  slag;  conductivity;  19576. 
Electrical  activation  of  implanted  impurities;  ion  implantation; 

laser  annealing;  silicon;  capacitance-voltage  profiling;  damage 

effects;  7972* 

Electrical  alignment  test  structure;  gated  diode;  integrated  test 
structure;  microelectronic  test  structure;  process  validation 
wafer;  random  fault  test  structure;  sheet  resistor;  test  methods; 
test  pattern;  test  structure;  circuit  characterization;  cross- 
bridge  sheet  resistor;  19165. 

Electrical  breakdown;  electro-optics;  interfacial  breakdown; 
Pockels  effect;  space  charge;  surface  flashover;  vacuum  break- 
down; NBS-GCR-80-203. 

Electrical  breakdown;  impulse  testing;  interfacial  breakdown; 
oil-paper  interfaces;  transformer  oil;  breakdown;  NBSIR  80- 
2071. 

Electrical  calibration;  plutonium;  plutonium  determination;  com- 
puter-assisted coulometry;  controlled-potential  coulometry; 
control-potential  adjustment;  SP582.  pp.  164-168  (June  1980). 

Electrical  codes;  fire  safety;  glowing  electrical  connections; 
house  wiring;  innovative  electrical  connections;  performance 
testing;  contact  resistance;  BSS128. 

Electrical  conductance;  hexafluoraluminates;  metaphosphates; 
molten  salts;  molybdates;  sulfates;  sulfides;  surface  tension; 
tungstates;  viscosity;  carbonates;  density;  JPCRD  9,  No.  4, 
831-1022  (1980). 

Electrical  conductance;  molten  salts;  potassium  nitrate;  sodium 
chloride;  surface  tension;  viscosity;  calibration-quality  stand- 
ards; density;  JPCRD  9,  No.  4,  791-830  (1980). 

Electrical  conductivity;  ferric;  ferric/ferrous  ratio;  ferrous; 
ionic;  ionic  conductivity;  magnetohydrodynamics  iron;  MHD; 
silicates;  coal  slag;  conductivity;  electrical;  19576. 

Electrical  connections;  constriction  resistance;  contact  resist- 


459 


ance;  19531. 

Electrical  dipole;  electrically  small  radiators;  magnetic  dipole; 
TEM  cell;  TN1017. 

Electrical  equipment;  enclosures;  explosion;  explosion  contain- 
ment; mine  safety;  bibliography;  coal  mines;  NBSIR  80-2112. 

Electrical  fires;  explosions;  fire  investigations;  fire  investigators; 
hydrocarbons;  photography;  accelerants;  arson;  building  fires; 
H134. 

Electrically  calibrated  radiometer;  pyroheliometry;  solar  con- 
stant; absolute  radiometry;  cavity  absorptance;  cavity  reflec- 
tance; 19909. 

Electrically  conducting  ceramics;  electrical  transmission;  light- 
ning arresters;  nonlinear  resistors;  semiconductors;  surge  ar- 
resters; varistors;  voltage-variable  resistors;  zinc  oxide; 
NBSIR  79-1939. 

Electrically  heated  inlet;  gas  chromatography;  injector;  vapor 
sampler;  capillary  columns;  concentrator;  19667. 

Electrically-short  dipole;  iteration  method;  nonlinear  differential 
equation;  nonlinear  load;  time-stepping  finite  difference  equa- 
tion technique;  Auger  function;  19449. 

Electrically  small  radiators;  magnetic  dipole;  TEM  cell;  electri- 
cal dipole;  TN1017. 

Electrical  measurements;  energy  loss;  shunt  reactors;  bridges; 
calibration;  current  comparator;  dissipation  factor;  19767. 

Electrical  measurements;  Hall  measurements;  semiconductors; 
silicon;  19415. 

Electrical  measurements;  health;  radiation;  radiation  safety; 
safety;  x  rays;  calibration;  diagnostic  x-rays;  NBSIR  80-2072. 

Electrical  measurements;  mobility;  resistivity;  semiconductors; 
silicon;  dopant  density;  19806. 

Electrical  measurements;  mobility;  resistivity;  semiconductors; 
silicon;  dopant  density;  19783. 

Electrical  properties;  electronics;  electron  irradiation,  hole  mo- 
bility; integrated  circuits;  ion  knock-on  effect;  ion  microprobe 
mass  analysis;  Irvin's  curves;  isothermal  transient  capacitance 
method;  linewidth  measurements;  measurement  technology; 
microelectronics;  SP400-45. 

Electrical  properties  of  silicon;  Hall  effect;  mobility;  resistivity; 
silicon;  carrier  density;  computer  program;  SP400-63. 

Electrical  resistivity;  emittance;  heat  capacity;  high  temperature; 
melting  point;  stainless  steel;  thermodynamics;  dynamic  meas- 
urements; 19541. 

Electrical  resistivity;  heat  capacity;  high  temperature;  palladium; 
pulse  method;  thermodynamics;  19770. 

Electrical  substitution  radiometer;  infrared  radiation  meas- 
urements; radiometry;  spectral  irradiance;  spectral  radiant 
power;  spectroradiometry;  ultraviolet  radiation  measurements; 
visible  radiation  measurements;  19300. 

Electrical  test  structure;  gated  diode;  integrated  gated-diode 
electrometer;  integrated  test  structure;  leakage  current;  test 
structure;  CCD;  NBSIR  80-2000. 

Electrical  transmission;  lightning  arresters;  nonlinear  resistors; 
semiconductors;  surge  arresters;  varistors;  voltage-variable  re- 
sistors; zinc  oxide;  electrically  conducting  ceramics;  NBSIR 
79-1939 

Electrical  transmission;  partial  discharges;  polymers;  precision 
electric  measurements;  pulse-height  analysis;  superconducting 
transmission;  capacitance;  cryogenic;  dielectric  constant;  di- 
electric properties;  dissipation  factor;  NBSIR  79-1950. 

Electrical  wiring;  radiation  exposure;  solar  absorber  coatings; 
SRM's;  structural  safety;  automation;  computers;  DIM/NBS 
64,  No.  8,  1-28  (1980). 

Electric  dipole;  electroexcitation;  giant  resonance;  ^^;  absolute 
measurement;  activation;  19763. 

Electric  field;  high  energy  laser;  laser  damage;  reflectors;  thin 
film;  absorption;  calorimetry;  damage;  SP568,  pp.  377-390 
(July  1980). 

Electric  field;  integral  equation;  source  dyadic;  dyadic  Green's 
functions;  19249. 

Electric-field  strength;  film  materials;  impurities;  overcoat;  pol- 
ished surfaces;  pulsewidth  dependence;  thin-film  coatings;  1 


ns;  1.06  /xm  damage;  absorption;  SP568,  pp.  391-403  (July 
1980). 

Electric  field  strength;  high-voltage  transmission  lines;  air  ions 
currents;  atmospheric  electricity;  charge  density;  direct-cur- 
rent transmission;  19238. 

Electric  quadrupole;  giant  resonance;  optical  theorem;  photon 
scattering;  dispersion  relation;  19625. 

Electric  utilities;  ETIP;  financial  projections;  regulatory  com- 
missions; regulatory  process;  technological  innovation;  com- 
puter program;  NBS-GCR-ETIP  79-73. 

Electric  utilities;  Experimental  Technology  Incentives  Program; 
financial  projections;  productivity;  regulatory  commissions; 
regulatory  process;  technological  innovation;  computer 
model;  NBS-GCR-ETIP  79-74. 

Electric  utilities;  Experimental  Technology  Incentives  Program; 
interim  adjustment  procedures;  regulatory  commissions;  regu- 
latory process;  computer  programs;  NBS-GCR-ETIP  79-77. 

Electric  utilities;  Experimental  Technology  Incentives  Program; 
marginal  costing;  rate  structure;  regulatory  commissions;  reg- 
ulatory process;  technological  innovation;  time  varying  rates; 
computer  models;  NBS-GCR-ETIP  79-79. 

Electric  utilities;  Experimental  Technology  Incentives  Program; 
productivity;  regulatory  commissions;  regulatory  process; 
technological  innovation;  NBS-GCR-ETIP  79-82. 

Electric  utilities;  Experimental  Technology  Incentives  Program; 
productivity;  regulatory  commissions;  regulatory  process; 
technological  innovation;  NBS-GCR-ETIP  79-81.  " 

Electric  utility;  future  test  year;  regulatory  commission;  regula- 
tory process;  technological  innovation;  NBS-GCR-ETIP  79- 
76 

Electric  wires;  electron  beams;  isodose  curves;  radiation  curing; 
radiation  processing;  radiochromic  dye  films;  dose  distribu- 
tion; dosimetry;  dye  dosimeters;  19340. 

Electric  wiring;  resistive  heating;  thermal  insulation;  thermal 
model;  wiring  system;  NBSIR  80-2129. 

Electrocaloric  effect;  entropy;  ferroelectrics;  glass-ceramics; 
heat  switches;  polarization;  refrigeration;  specific  heat  stron- 
tium titanate;  ceramics;  cryogenics;  dielectric  constant;  19534. 

Electrocatalysis;  fuel  cells;  impedance;  solid  electrolyte;  tung- 
sten carbide;  catalyst;  cerium  dioxide;  NBSIR  80-1991. 

Electrochemical  detector;  high  performance  liquid  chromato- 
graphy; methylmercury;  organometals;  speciation;  19555. 

Electrochemical  equivalent;  electrochemistry;  Faraday;  funda- 
mental constants;  silver;  coulometry;  /  Res.  85,  No.  3,  175- 
191  (May-June  1980). 

Electrochemical  measurements;  galvanostat;  impedance  meas- 
urements; noise;  potentiostat;  J.  Res.  85,  No.  3,  211-217  (May- 
June  1980). 

Electrochemical  noise;  instrumentation;  iron;  nickel;  potentios- 
tat; aluminum;  corrosion;  19878. 

Electrochemistry;  ellipsometry;  field  ion  microscopy;  hydrogen; 
inhibitors;  iron;  organic  coatings;  titanium-palladium  alloys; 
vanadium;  chromate;  NBSIR  80-2101  (Navy). 

Electrochemistry;  Faraday;  fundamental  constants;  silver;  coulo- 
metry; electrochemical  equivalent;  /  Res.  85,  No.  3,  175-191 
(May-June  1980). 

Electrochemistry;  Faraday  constant;  silver;  coulometer;  coulo- 
metry; 19471 

Electrochemistry;  polarization  techniques;  underground  corro- 
sion; corrosion;  corrosion  noise;  NBSIR  80-2083. 

Electrodeposited  coatings;  electrodeposition;  thickness;  thickness 
gages;  calibration;  calibration  of  thickness  gages;  calibration 
standards;  coatings;  coating  thickness;  coating  thickness  gages; 
coating  thickness  measurement;  19954. 

Electrodeposition;  electro  preparation;  foils;  iron  platinum; 
alloys;  19395. 

Electrodeposition;  epitaxy;  plating  coatings;  zinc;  aluminum; 
1965Z 

Electrodeposition;  epitaxy;  tin  aluminum;  zinc;  aluminum;  coat- 
ings; 19730 

Electrodeposition;  thickness;  thickness  gages;  calibration;  cali- 
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bration  of  thickness  gages;  calibration  standards;  coatings; 
coating  thickness;  coating  thickness  gages;  coating  thickness 
measurement;  electrodeposited  coatings;  19954. 
Electrodes;  fluorides;  microvolumes;  rapid;  adapter;  analysis; 
19279. 

Electrodes;  LaCrOa;  magnetohydrodynamics;  spinels;  zirconia; 
ceramic  oxides;  19644. 

Electrode  surface;  loss  angle;  phase  angle;  power  factor;  surface 
loss;  capacitor;  dielectric  film;  dissipation  factor;  19066. 

Electrodynamics;  infrared  spectra;  rhodium;  carbon  monoxide; 
chemisorption;  19739. 

Electroexcitation;  giant  resonance;  ^H2.;  absolute  measurement; 
activation;  electric  dipole;  19763. 

Electroforming;  electroplating;  micrometer  scale;  scanning  elec- 
tron microscope;  19833. 

Electrolyte  data  center;  evaluations;  reviews;  solutions;  thermo- 
dynamic properties;  aqueous  electrolytes;  19920. 

Electrolytes;  enthalpy  of  dilution;  heat;  hydrochloric  acid;  lith- 
ium chloride;  relative  apparent  molal  enthalpy;  relative  partial 
molal  enthalpy;  sulfuric  acid;  thermochemistry;  calorimetry;  J. 
Res.  85,  No.  1,  11-17  (Jan.-Feb.  1980). 

Electrolytes;  flame  atomic  absorption  spectroscopy;  intferlabora- 
tory  testing;  precision;  reference  method;  semiautomated  pi- 
petting; serum  lithium  analysis;  statistical  analysis;  accuracy; 
clinical  analysis;  clinical  chemistry;  definitive  method;  SP260- 
69. 

Electrolyte  theories;  excess  Gibbs  energy;  models;  osmotic  coef- 
ficient; polyvalent  electrolytes;  solutions;  thermodynamic 
properties;  activity  coefficient;  correlation;  critical  evaluation; 
19919 

Electromagnetic  field  measurement;  spherical  dipole;  standard 
field  radiator;  30  MHz  to  180  MHz;  dipole  radiator  for  EMI 
measurements;  19737. 

Electromagnetic  metrology;  lasers;  microwaves;  optical  fibers; 
time  domain  metrology;  cryoelectronics;  NBSIR  79-1625. 

Electromotive  force  measurements;  mercury  (I)  chloride;  solu- 
bility; solubility  product;  standard  electrode  potentials;  stand- 
ard thermodynamic  functions;  compilation  of  solubility  data; 
disproportionation  of  mercury  (I);  JPCRD  9,  No.  4,  1307-1330 
(1980). 

Electron;  energy  deposition;  Monte  Carlo;  multiple  scatter; 
tracklength;  charged  particle;  19273. 

Electron;  energy-generation;  lasers;  molecules;  air;  19318. 

Electron;  frequency  divider;  ion  trap;  laser;  microwave;  relativ- 
istic;  synchroton  radiation;  19529. 

Electron;  helix;  irrational;  Phase  II;  polytetrafluoroethylene; 
units  per  turn;  conformation;  crystal;  19797. 

Electron  accelerators;  microtron;  recirculating  accelerators; 
room-temperature  rf  systems;  cw  accelerators;  19494. 

Electron  affinity;  electron  scattering  resonances;  LiF";  molecu- 
lar anions;  polarizability;  autodetachment;  charge  transfer; 
79/97. 

Electron  atom  scattering;  electron  impact  ionization;  helium 
isoelectronic  sequence;  distorted  wave  method;  19794. 

Electron  atom  scattering;  electron  impact  ionization;  hydrogen 
isoelectronic  sequence;  lithium  isoelectronic  sequence;  distort- 
ed wave  approximation;  19474. 

Electron  avalanche;  inception  voltage;  ionization;  ion  mobilities; 
partial  discharge;  photodetachment;  space  charge;  sulfur  hexa- 
fluoride  (SFe);  uv  radiation;  60  Hz  ac  and  dc;  compressed  gas; 
corona;  19786. 

Electron-avalanche  breakdown;  electron-phonon  scattering; 
Fokker-Planck  equation;  laser  damage;  multiphoton  absorp- 
tion; theory;  alkali  halides;  SP568,  pp.  467-478  (July  1980). 

Electron-beam  lithography;  metal-oxide-semiconductor  device; 
process-induced  radiation  damage;  radiation  damage;  semicon- 
ductor devices;  very  large  scale  integration;  x-ray  lithog- 
raphy; 19162. 

Electron  beams;  gamma  radiation;  leucocyanides;  radiation 
processing;  radiation  sterilization;  radiochromic  dyes;  red  Per- 
spex;  dose  distributions;  dose  mapping;  dosimetry;  dye  dosi- 


metry; 19339. 

Electron  beams;  gamma  rays;  plastic  dosimeters;  polyvinylchlor- 
ide;  radiation  processing;  radiochromic  dye  films;  blue  cello- 
phane; cellulose  triacetate;  clear  Perspex;  dose  rate  depend- 
ence; dosimetry;  dyed  plastic  dosimeters;  19338. 

Electron  beams;  isodose  curves;  polyethylene;  polyvinyl  butyral; 
radiation  curing;  radiation  processing;  radiochromic  dye  film; 
wire  and  cable;  copper  wire;  cross  linking;  dose  distribution; 
dosimetry;  19333. 

Electron  beams;  isodose  curves;  radiation  curing;  radiation  proc- 
essing; radiochromic  dye  films;  dose  distribution;  dosimetry; 
dye  dosimeters;  electric  wires;  19340. 

Electron  beams;  linear  accelerator;  neutron  physics;  neutron  ra- 
diography; neutrons;  bremsstrahlung;  19373. 

Electron  beams;  linear  accelerator;  neutron  physics;  neutron  ra- 
diography; neutrons;  bremsstrahlung;  SP594,  pp.  531-533 
(Sept.  1980). 

Electron  bremsstrahlung;  electrons;  protons;  space  shielding; 
computer  code;  depth-dose  data;  TNI  116. 

Electron  capture;  gas  chromatography;  infrared  spectroscopy; 
mass  spectroscopy;  phosgene;  polymer;  poly(vinyl  chloride); 
PVC;  pyrolysis;  carbonyl  chloride;  combustion;  decomposi- 
tion; degradation;  19503. 

Electron  collisions;  model  potentials;  polar  molecules;  19497. 

Electron  configurations;  ionization  potentials;  magnesium; 
atomic  energy  levels;  atomic  spectra;  JPCRD  9,  No.  1,  1-58 
(1980). 

Electron  correlation;  heat  pipe;  lithium  vapor;  partial  photoioni- 
zation  cross  section;  synchrotron  radiation;  absorption  cross 
section;  core  excitation;  19276. 

Electron  correlation;  many-body  perturbation  theory;  atomic 
correlation  energy;  atomic  structure  theory;  atomic  transition 
probabilities;  19346. 

Electron  density  of  states;  palladium-silicon  alloys;  photoelec- 
tron;  ultraviolet  photoelectron  spectroscopy;  UPS;  alloys; 
alloy  stability;  amorphous  alloys;  19263. 

Electron  devices;  integrated  circuit  fabrication;  ion-beam  lithog- 
raphy; lithography;  oxide  layers;  radiation  absorbed  dose;  ra- 
diation damage;  device  processing;  19753. 

Electron  diffraction;  electron  spectroscopy;  kinetics  of  surface 
processes;  surface  chemical  analysis;  surface  chemistry;  sur- 
face spectroscopy;  alloy  catalysts;  catalytic  reactions;  19957. 

Electron  dosimetry;  F-centers;  gamma-ray  dosimetry;  lithium 
fluoride;  M-centers;  megarad  dosimetry;  N-centers;  radiation 
darkening;  radiation  processing;  R-centers;  absorption  spec- 
troscopy; alkali  halides;  color  centers;  darkening  of  crystals; 
dosimetry;  19352. 

Electronegativity;  heats  of  formation;  structural  stability;  alloy 
phase  formation;  alloy  stability;  atomic  size;  19566. 

Electron  energy  loss  spectroscopy;  ethylene;  physisorption;  sur- 
face; tungsten;  acetylene;  chemisorption;  19390. 

Electron  energy  loss  spectroscopy;  Ni(lll);  NO;  vibration"' 
spectroscopy;  chemisorption;  19800. 

Electron  energy  loss  spectroscopy;  vibrational  spectroscopy;  ad- 
sorption; CO;  diatomic  molecules;  19206. 

Electron  heating;  electron  seeding;  gas  breakdown;  laser  ioniza- 
tion; Na;  superelastic;  19779. 

Electron-hole  pairs;  molecular  processes;  surface  reactions;  x-ray 
edge;  19837 

Electronic  devices;  hermeticity;  hybrids;  nondestructive  tests; 
semiconductor;  tape  bonded  devices;  acoustic  emission;  beam 
lead  devices;  19108. 

Electronic  devices;  International  Organization  of  Legal  Metro- 
logy; legal  metrology;  measurement  assurance;  metrication; 
model  laws  and  regulations;  moisture  loss;  packaging  and 
labeling;  specifications  and  tolerances;  weights  and  measures; 
consumer  affairs;  education;  SP566. 

Electronic  excitation;  laser;  photodissociation;  quantum  yield; 
quenching;  reactive  collisions;  vibrational  excitation;  19336. 

Electronic  heat  capacity;  enthalpy;  heat  capacity;  high-tempera- 
ture; standard  reference  material;  thermodynamic  functions; 
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tungsten;  drop  calorimetry;  19363. 

Electronics;  electron  irradiation,  hole  mobility;  integrated  cir- 
cuits; ion  knock-on  effect;  ion  microprobe  mass  analysis; 
Irvin's  curves;  isothermal  transient  capacitance  method; 
linewidth  measurements;  measurement  technology;  microelec- 
tronics; phosphorus  pileup;  SP400-45. 

Electronics;  gravitational  experiments;  high-Q  cavities;  interfer- 
ence; Josephson  effect;  magnets;  superconductivity;  aerospace; 
digital;  19054. 

Electronics;  integrated  circuits;  materials  characterization;  mea- 
surement methods;  microelectronics;  microstructures;  semi- 
conductors; dimensional  metrology;  SP400-61. 

Electronics;  integrated  circuits;  materials  characterization;  mi- 
croelectronics; semiconductors;  dimensional  metrology;  19109. 

Electronics;  integrated  circuits;  measurement  technology;  mi- 
croelectronics; semiconductor  devices;  semiconductor  materi- 
als; semiconductor  process  control;  silicon;  NBSIR  80-2006. 

Electron  impact;  electron  ionisation;  energy  distribution  func- 
tions; excited  atoms;  cross  sections;  19358. 

Electron  impact;  electron  spectroscopy;  gaseous  ion  photoioni- 
zation;  ionization  potential;  spectroscopy;  appearance  poten- 
tial; NSRDS-NBS66.  Part  I. 

Electron  impact;  excitation;  polarization;  Be"^;  crossed  beams; 
cross  sections;  19512. 

Electron  impact;  He  excitation;  rt  \S  levels  of  He;  benchmark 
cross  sections;  19787. 

Electron  impact  excitation;  magnesium  sequence;  zinc  sequence; 
beryllium  sequence;  collision  strength;  effective  Gaunt-factor; 
19353. 

Electron  impact  ionization;  helium  isoelectronic  sequence;  dis- 
torted wave  method;  electron  atom  scattering;  19794. 

Electron  impact  ionization;  hydrogen  isoelectronic  sequence; 
lithium  isoelectronic  sequence;  distorted  wave  approximation; 
electron  atom  scattering;  19474. 

Electron-ion  collisions;  excitation;  ionization;  dielectronic  re- 
combination; 19219. 

Electron  ionisation;  energy  distribution  functions;  excited  atoms; 
cross  sections;  electron  impact;  19358. 

Electron  irradiation,  hole  mobility;  integrated  circuits;  ion 
knock-on  effect;  ion  microprobe  mass  analysis;  Irvin's  curves; 
isothermal  transient  capacitance  method;  linewidth  meas- 
urements; measurement  technology;  microelectronics;  phos- 
phorus pileup;  photolithography;  SP400-45. 

Electron  linac;  gas  scintillator;  inelastic  neutron  scattering;  ma- 
jority logic;  neutron  cross  sections;  prebuncher;  pulsed  neu- 
tron source;  time-of-flight;  computers;  data  acquisition;  SP594, 
pp.  929-935  (Sept.  1980). 

Electron  microprobe;  electron  microscopy;  ion  probe;  light  mi- 
croscopy; microanalysis;  microdroplets;  particles;  particulate 
matter;  biological  fluids;  SP533. 

Electron  microprobe;  glass;  interferometry;  ion-exchange;  re- 
fractive index;  strength;  striae;  19744. 

Electron  microprobe  analysis;  energy  dispersive  spectrometry 
(EDS);  L-series  x-ray  lines;  relative  x-ray  line  intensities;  spec- 
trometer efficiency;  wavelength  dispersive  spectrometry 
(WDS);  crystal  spectrometer  calibration;  19678. 

Electron  microscope;  lattice  images;  mixed  oxides;  niobates  and 
tantalates;  rubidium  and  potassium  oxides;  crystal  structure; 
19733 

Electron  microscope;  lattice  images;  niobates  and  tantalates;  ru- 
bidium and  potassium  oxides;  two-dimensional  ordering;  crys- 
tal structure;  19911. 

Electron  microscopy;  erosion;  germanium;  hardness  meas- 
urements; plastic  deformation;  silicon;  silicon  carbide;  alumin- 
umoxide;  brittle  fracture;  dislocations;  19731. 

Electron  microscopy;  erosion;  impingement  erosion;  metal  ero- 
sion; wear;  copper;  19941. 

Electron  microscopy;  erosive  wear;  impact;  steel;  wear;  wear 
debris;  abrasive  particles;  19874. 

Electron  microscopy;  Fe-Ni  alloys;  martensite;  shock  deforma- 
tion; Tishomingo  meteorite;  x-ray  diffraction;  19947. 


Electron  microscopy;  friction;  metals;  plastic  deformation;  steel; 
surfaces;  wear;  wear  debris;  copper;  NBSIR  80-2058  (OMR). 

Electron  microscopy;  grain  boundary  sliding;  plastic  deforma- 
tion; alumina;  basal  slip;  cavitation;  deformation  texture; 
19582. 

Electron  microscopy;  ion  probe;  light  microscopy;  microanaly- 
sis; microdroplets;  particles;  particulate  matter;  biological 
fluids;  electron  microprobe;  SP533. 

Electron-molecule;  exchange  potentials;  model  potential;  colli- 
sions; 19747. 

Electron  optics;  electron  spin  polarization;  GaAs;  negative  elec- 
tron affinity;  photoemission;  polarization;  source  of  polarized 
electrons;  spin  polarization;  19310. 

Electron  optics;  fourth-order;  Laplace's  equation;  cylindrical  co- 
ordinates; difference  equations;  19089. 

Electron  optics;  photoelectron  emission;  spin  and  energy  analy- 
sis; spin  polarized  electron;  19342. 

Electron-phonon  scattering;  Fokker-Planck  equation;  laser 
damage;  multiphoton  absorption;  theory;  alkali  halides;  elec- 
tron-avalanche breakdown;  SP568  pp.  467-478  (July  1980). 

Electron  probe;  Monte  Carlo  method  for  electron  trajectories; 
particle  analysis;  quantitative  analysis;  x-ray  continuum;  backs- 
cattered  electrons;  continuum  x-ray  loss;  19867. 

Electron  probe;  microanalysis;  particle  analysis  x-ray;  quantita- 
tive analysis;  continuum  intensity;  19679. 

Electron  probe  microanalysis;  energy  dispersive  x-ray  spectrom- 
etry; microanalysis;  qualitative  analysis;  quantitative  analysis; 
scanning  electron  microscopy;  spectral  artifacts;  transmission 
electron  microscopy;  19088. 

Electron  probe  microanalysis;  energy  dispersive  x-ray  spectrom- 
etry; solid  state  x-ray  detectors;  x-ray  fluorescence;  x-ray  mi- 
croanalysis; x-ray  spectrometry;  19434. 

Electron  probe  microanalysis;  fiber;  glass;  microsphere;  Monte 
Carlo;  particulate;  quantitative  analysis;  analytical  standards; 
19732 

Electron  probe  microanalysis;  glass  particles;  mineral  particles; 
Monte  Carlo  methods;  particle;  peak-to-background  ratios; 
quantitative  analysis;  x-ray  microanalysis;  19921. 

Electrons;  energy  degradation  spectra;  fano  factor;  ionization 
yields;  stopping  power;  W-values;  19400. 

Electrons;  linac;  nuclear  reactions;  superconducting;  accelera- 
tors; coincidence  measurements;  19248. 

Electrons;  nitrogen;  oxygen;  rare  gases;  rate  coefficients;  trans- 
port; cross  sections;  19387. 

Electrons;  proton;  shielding;  spacecraft;  bremsstrahlung;  dose; 
19226. 

Electrons;  protons;  space  shielding;  computer  code;  depth-dose 

data;  electron  bremsstrahlung;  TNI  116. 
Electrons;  range;  reflection;  scaling  parameter;  transport  mean 

free  path;  albedo;  backscatter;  19391. 
Electron  scattering;   electron  scattering  resonances;  George 

Schulz;  high  energy  resolution;  temporary  negative  ions; 

atoms;  19500. 

Electron  scattering;  energy  dispersive  x-ray  spectrometry;  mi- 
droanalysis;  Monte  Carlo  electron  trajectory  simulation;  spa- 
tial resolution;  analytical  electron  microscopy;  19660. 

Electron  scattering;  free-free  transitions;  infrared  radiation; 
19260 

Electron  scattering;  GaAs  polarized  electron  source;  polarized 
electrons;  source  of  polarized  electrons;  19308. 

Electron  scattering;  high  accuracy;  low  and  high  momentum 
transfer;  rms  radius;  carbon;  combined  analysis;  19374. 

Electron  scattering  cross  section;  error  analysis;  MHD;  plasma 
conductivity;  79090. 

Electron  scattering  resonances;  George  Schulz;  high  energy  res- 
olution; temporary  negative  ions;  atoms;  electron  scattering; 
19500. 

Electron  scattering  resonances;  LiF~;  molecular  anions;  polari- 
zability;  autodetachment;  charge  transfer;  electron  affinity; 
19197 

Electron  seeding;  gas  breakdown;  laser  ionization;  Na;  superelas- 
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tic;  electron  heating;  19779. 
Electron  spectrometer;  photoelectron  spectra;  synchrotron  radi- 
ation; 19614. 

Electron  spectroscopy;  gaseous  ion  photoionization;  ionization 
potential;  spectroscopy;  appearance  potential;  electron  impact; 
NSRDS-NBS66,  Part  I. 

Electron  spectroscopy;  kinetics  of  surface  processes;  surface 
chemical  analysis;  surface  chemistry;  surface  spectroscopy; 
alloy  catalysts;  catalytic  reactions;  electron  diffraction;  19957. 

Electron  spectroscopy;  photoemission;  relaxation  effects;  ad- 
sorption; 19207. 

Electron  spectroscopy;  photoemission;  UPS;  XPS;  AES;  che- 

misorption;  EELS;  19176. 
Electron  spin  polarization;  GaAs;  negative  electron  affinity; 

photoemission;  polarization;  source  of  polarized  electrons; 

spin  polarization;  electron  optics;  19310. 
Electron  stimulated;  desorption;  19192. 

Electron  stimulated  desorption;  ESDIAD;  ion  energy  distribu- 
tions; ion  yield;  oxygen;  photon  stimulated  desorption;  synch- 
rotron radiation;  tungsten;  angular  distribution  of  ions;  che- 
misorption;  19533. 

Electron  stimulated  desorption;  ethane;  adsorption;  angular  dis- 
tribution; cyclohexane;  cyclooctane;  cyclopropane;  desorp- 
tion; 19922. 

Electron  stimulated  desorption;  ion  angular  distribution;  nitric 
oxide;  ruthenium;  surface;  carbon  monoxide;  chemisorption; 
19924. 

Electron  stimulated  desorption;  ion  angular  distribution;  oxygen; 
stepped  surfaces;  surface  bonding;  tungsten;  adsorption;  che- 
misorption; 19860. 

Electron  stimulated  desorption;  ion  angular  distribution;  quan- 
tum scattering  theory;  surface;  adsorption;  19193. 

Electron  stimulated  desorption;  molecular  orientation;  palladium 
(210);  surface  science;  carbon  monoxide;  chemisorption; 
19195. 

Electron  stimulated  desorption;  surface  kinetics;  surface  struc- 
ture; catalysis;  catalytic  methanation;  19902. 

Electron  storage  ring;  particle  accelerator;  synchrotron  light 
source;  beam  instabilities;  beam  lifetime;  bunch  shape  oscilla- 
tions; 1943Z 

Electron  temperature;  hollow  cathode;  isotope  ratio;  opto-gal- 
vanic  effect;  oscillator  strength;  spectroscopy;  uranium;  19150. 

Electro-optic;  photoelastic;  piezo-optic;  refractive  index;  relative 
dielectric  impermeability;  absorption  coefficient;  birefrin- 
gence; crystal  optics;  dielectric  constant;  elasto-optic;  19257. 

Electro-optical  detectors;  flash  x-ray  generators;  synchrotron  x- 
radiation;  x-ray  diffraction;  19714. 

Electro-optics;  interfacial  breakdown;  Pockels  effect;  space 
charge;  surface  flashover;  vacuum  breakdown;  electrical 
breakdown;  NBS-GCR-80-203. 

Electroplating;  micrometer  scale;  scanning  electron  microscope; 
electroforming;  19833. 

Electro  preparation;  foils;  iron  platinum;  alloys;  electrodeposi- 
tion;  19395. 

Electrostatics;  hydrogen;  molecules;  neutral  atom  traps;  atoms; 
19793. 

Elemental  analysis;  in  vivo  measurement;  neutron  activation; 
body  composition;  clinical  application;  SP594,  pp.  456-457 
(Sept.  1980). 

Elemental  analysis;  PIXE;  elastic  scattering;  SP594,  pp.  516-520 
(Sept.  1980). 

Elements;  gamma-ray  spectrometry;  neutrons;  cross  section; 

SP594.  pp.  853-856  (Sept.  1980). 
Elevated  temperature;  heat  transfer;  liquid  flow  rate;  solar-heat 

transfer  liquid  containment;  stagnation;  corrosion;  NBSIR  79- 

1919. 

Elevated  temperatures;  ferritic  stainless  steels;  gaseous  environ- 
ments; nickel  alloy  671;  nickel  alloy  800;  oxidizing/sulfidizing 
gas;  premature  failure;  stress  corrosion  cracking;  austenitic 
stainless  steels;  coal  gasification;  19623. 

Elevation;  Federal  Information  Processing  Standard;  geographic 


point  location;  latitude;  Latitude  and  Longitude;  longitude; 
mapping;  State  Plane  Coordinate  System;  surveying;  Univer- 
sal Transverse  Mercator  (UTM);  coordinate  system;  FIPS 
PUB  70. 

Elevators;  fire  tests;  hospitals;  smoke;  smoke  movement;  stair- 
wells; tracers;  air  movement;  NBS-GCR-79-183. 

Ellipsoidal  reflectometer;  emittance;  hemispherical  mirror  reflec- 
tometer;  integrating  spheres;  paraboloidal  mirror  reflecto- 
meter; radiometric  measurements;  reflectance;  transmittance; 
absorptance;  blackbody;  19299. 

Ellipsometry;  field  ion  microscopy;  hydrogen;  inhibitors;  iron; 
organic  coatings;  titanium-palladium  alloys;  vanadium;  chro- 
mate;  electrochemistry;  NBSIR  80-2101  (Navy). 

Ellipsometry;  flash  desorption;  LEED;  ruthenium;  19508. 

Ellipsometry;  index  of  refraction;  19511. 

Ellipsometry;  simulated  paint  films;  chromates;  coated  metals; 
corrosion  inhibitor;  corrosion  mechanisms;  19659. 

Elliptic  partial  differential  equations;  iterative  methods  for  linear 
algebraic  equations;  Neumann  boundary  conditions;  sparse 
matrices;  conjugate  gradient  algorithm;  J.  Res.  85,  No.  5,  367- 
390  (Sept.-Oct.  1980). 

Elongation;  heat  treatment;  NaCl;  plate  gage;  reduction  in  area; 
slow  strain  rate  technique;  strain  rate;  stress  corrosion  crack- 
ing; 2124-T851;  7075;  7075-T6;  7075-T7351;  air;  alternate  im- 
mersion test;  aluminum  alloys;  ductility;  19622. 

Elution  chromatography;  liquid  chromatography;  organic  solu- 
tion; 19881. 

Elvin-Helmholtz;  galaxies;  clusters,  instability;  19766. 

Emergencies;  escape;  evacuation;  fire  alarm  systems;  fire  depart- 
ments; fire  safety;  handicapped;  life  safety;  refuge;  building 
codes;  building  design;  building  fires;  building  management; 
egress;  SP585. 

Emergencies;  escape;  evacuation;  fire  alarm  systems;  fire  depart- 
ments; fire  safety;  handicapped;  life  safety;  refuge;  building 
codes;  building  design;  building  fires;  building  management; 
egress;  NBSIR  80-1965. 

Emergency  egress;  escape  behavior;  HUD;  mobile  home;  safety; 
standard;  window;  anthropometry;  NBSIR  80-2049. 

Emission;  laser  absorption;  molecules;  site  selection;  condensed 
phase;  19111. 

Emission;  line  shape;  radiative  damping;  absorption;  collisional 
redistribution;  19710. 

Emission;  stars;  stars,  chromospheres;  stars,  corona;  stars,  late- 
type;  stars,  RS  CVn-type;  ultraviolet;  19189 

Emission  control  technology;  Environmental  Protection 
Agency;  innovative  technology;  innovative  waivers;  regula- 
tion; air  pollution;  Clean  Air  Act;  NBS-GCR-ETIP  80-88. 

Emission-line  stars;  late-type  stars;  stellar  chromospheres;  stellar 
winds;  ultraviolet  spectra;  x-ray  sources;  chromosphere  sun; 
19523. 

Emission  Offset  Interpretative  Ruling;  Environmental  Protec- 
tion Agency;  market  mechanisms;  regulation;  air  pollution; 
economic  incentives;  NBS-GCR-ETIP  80-86. 

Emission  offsets;  emission  reduction  trading;  enforcement;  Envi- 
ronmental Protection  Agency;  market  mechanisms;  air  pollu- 
tion; Clean  Air  Act;  economic  incentives;  NBS-GCR-ETIP 
80-87. 

Emission  offsets;  emission  reduction  trading;  market  mecha- 
nisms; regulation;  air  pollution;  economic  incentives;  NBS- 
GCR-ETIP  80-90. 

Emission  reduction  trading;  enforcement;  Environmental  Pro- 
tection Agency;  market  mechanisms;  air  pollution;  Clean  Air 
Act;  economic  incentives;  emission  offsets;  NBS-GCR-ETIP 
80-87 

Emission  reduction  trading;  market  mechanisms;  regulation;  air 
pollution;  economic  incentives;  emission  offsets;  NBS-GCR- 
ETIP  80-90. 

Emission  spectroscopy;  inductively  coupled  plasma;  instrumen- 
tal control;  multi-element  analysis;  plasma  system;  trace  ele- 
ment analysis;  19912. 

Emissions  testing;  energy;  fundamental  constants;  gas;  grants; 
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marketplace;  measurement  seminars;  photon-recoil  compo- 
nents; SRM's;  atomic  properties;  computers;  DIM/NBS  64, 
No.  1,  1-24  (1980). 

Emittance;  heat  capacity;  high  temperature;  melting  point;  stain- 
less steel;  thermodynamics;  dynamic  measurements;  electrical 
resistivity;  19541. 

Emittance;  hemispherical  mirror  reflectometer;  integrating 
spheres;  paraboloidal  mirror  reflectometer;  radiometric  meas- 
urements; reflectance;  transmittance;  absorptance;  blackbody; 
ellipsoidal  reflectometer;  19299. 

Emittance;  high-speed  measurements;  high  temperature;  melting; 
radiance  temperature;  vanadium;  19349. 

Empirical  peak  shape;  gamma-ray  spectrum  fitting;  intercom- 
parison  of  computational  methods;  International  Atomic 
Energy  Agency;  longrange  interpolation;  non-linear  least 
squares;  peak  resolution;  PICO;  19127. 

Employee  casualties;  environmental  hazards;  human  factors;  oc- 
cupational safety;  scaffold  failures;  scaffolds;  accidents;  acci- 
dent statistics;  construction  regulations;  construction  safety; 
NBSIR  79-1955. 

ENDF/B;  integral  and  differential  experiments;  LiOH;  liquid 
scintillator;  quenching;  activation;  breeding  blankets;  DT 
fusion  tritium  breeding  ratio;  SP594,  pp.  246-253  (Sept.  1980). 

ENDF/B;  integral  cross  sections;  CFRMF;  SP594,  pp.  475-478 
(Sept.  1980). 

ENDF/B;  keV;  LINAC;  MeV;  multigroup  calculation;  neutron 
flux  spectra;  thoria;  time-of-flight;  cross  section;  SP594,  pp. 
545-547  (Sept.  1980). 

ENDF/B-IV;  ENDF/B- V;  fast  reactors;  group  cross  sections; 
integral  experiments;  least-squares  adjustment;  chi-square;  data 
consistency;  data  testing;  SP594,  pp.  182-186  (Sept.  1980). 

ENDF/B-IV;  integral  experiments;  reaction  rate  ratios;  reactiv- 
ity worths;  ZPR  critical  assembly;  delayed  neutron  data;  ei- 
genvalue; SP594,  pp.  297-306  (Sept.  1980). 

ENDF/B-IV;  multigroup;  photon-production;  code  comparison; 
SP594  pp.  209-212  (Sept.  1980). 

ENDF/B-IV;  neutron  and  photon  transport;  processed  cross- 
section  library;  prompt  and  delayed  nuclear  activities;  SP594, 
pp.  213-216  (Sept.  1980). 

ENDF/B-V;  fast  reactors;  group  cross  sections;  integral  experi- 
ments; least-squares  adjustment;  chi-square;  data  consistency; 
data  testing;  ENDF/B-IV;  SP594,  pp.  182-186  (Sept.  1980). 

ENDF/B-V;  fuel  cycle;  symbiotic  energy  system;  tritium  breed- 
ing; cross-section  uncertainty;  CTR;  denatured  fuel;  econom- 
ics; SP594.  pp.  839-843  (Sept.  1980). 

ENDF/B-V;  fuel  cycle  sensitivities;  LWR  data  needs;  bench- 
mark analysis;  SP594.  pp.  1-5  (Sept.  1980). 

ENDF/B-V;  fusion  neutronics;  LMFBR  analysis;  LWR  shield- 
ing and  dosimetry;  multigroup  cross  section  libraries;  weapons 
applications;  SPJP^,  pp.  204-208  (Sept.  1980). 

ENDF/B-V;  neutron  emission  spectra;  nuclear  model  codes; 
SP594,  pp.  765-769  (Sept.  1980). 

ENDF/B-V;  thermal  reactor  cross  sections;  SP594,  pp.  217-220 
(Sept.  1980). 

ENDF/B-V  data;  neutron  calculations;  neutron  precursors;  neu- 
tron yields;  SP594,  pp.  800-803  (Sept.  1980). 
ENDF/B-5;  GCFR;  integral  experiment;  thorium;  capture  cross 

section;  SP594.  pp.  127-130  (Sept.  1980). 
ENDF  format;  optical-model  interpretations;  comprehensive 

evaluation;  SP594,  pp.  829-833  (Sept.  1980). 
ENSDF;  evaluation;  nuclear  levels;  nuclear  reactions;  nuclear 

structure  data;  radioactivity;  reaction  gamma  rays;  SP594,  pp. 

659-661  (Sept.  1980). 
Encapsulation;  hydrogen;  thin  films;  water;  water  absorption; 

absorption;  calorimetry;  coatings;  SP568,  pp.  237-246  (July 

1980). 

Enclosures;  explosion;  explosion  containment;  mine  safety;  bib- 
liography; coal  mines;  electrical  equipment;  NBSIR  80-2112. 

Encryption;  modes  of  operation;  computer  security;  cryptogra- 
phy; data  security;  DES;  NBSIR  80-2019 

Encryption  standard;  interface  requirements;  Monte-Carlo  test- 


ing; testbed;  test  cases;  validating  correctness;  communications 
security;  computer  security;  cryptography;  SP500-20,  Revised 
1980 

End  of  microfibril;  microcrack  formation;  microfibrillar  struc- 
ture; rupture  of  taut  tie  molecules;  strain  to  break;  stress  to 
break;  coalescence  of  microcracks;  19948. 

End-to-end  length;  entanglement  effects;  excluded  volume  ef- 
fects; lattice-model  polymer  chains;  polymer  chain  dynamics; 
random-coil  polymer  chains;  relaxation  times;  self-entangle- 
ment effects;  computer  simulation;  19864. 

Energies  up  to  50  MeV;  inputs  for  further  calculations;  optical 
reaction  cross  sections  for  neutrons;  over  the  periodic  table; 
protons;  alphas;  SP594,  pp.  793-795  (Sept.  1980). 

Energy;  EPCA;  residential;  usage;  appliances;  conservation; 
costs;  NBSIR  80-1994 

Energy;  energy  conservation;  process  efficiency;  Second  Law  of 
Thermodynamics;  system  efficiency;  availability  analysis; 
77V7775. 

Energy;  environment;  health;  modelling;  scientific  uncertainty; 
societal  decisions;  socioscientific  problems;  theory;  time  con- 
stants; basic  research;  challenge  to  the  analytical  chemist; 
chemical  measurement  process;  19666. 

Energy;  environmental;  shale  oil;  SRM;  weights  and  measures; 
x-ray  exams;  compact  range;  data;  daylighting;  DIM/NBS  64, 
No.  6,  1-24  (1980). 

Energy;  erosion;  instrument  landing;  measurements;  radio  fre- 
quency; surface  science;  tetrafluoroethylene  powder;  water 
conservation;  alternate  fuels;  data  communications;  DIM/NBS 
64,  No.  5,  1-28  (1980). 

Energy;  erosion;  metals;  pumps;  valves;  wear;  cyclones;  NBSIR 
80-2045  (DOE). 

Energy;  field  survey;  insulation;  moisture  content;  residences; 
retrofit;  thermal  resistivity;  conservation;  TNI  131. 

Energy;  forecasting;  mathematical  models;  sensitivity  analysis; 
assessment;  documentation;  NBSIR  80-2128. 

Energy;  fundamental  constants;  gas;  grants;  marketplace;  mea- 
surement seminars;  photon-recoil  components;  SRM's;  atomic 
properties;  computers;  emissions  testing;  DIM/NBS  64,  No.  1, 
1-24  (1980). 

Energy;  heat  transfer;  hot  water;  measurement;  modeling;  solar; 

testing;  computer;  19375. 
Energy;  heat  transfer;  hot  water;  measurement;  modeling;  solar; 

testing;  computer;  19459. 
Energy;  heat  transfer;  hot  water;  measurement;  modeling;  solar; 

testing;  computer;  19498. 
Energy;  insulation;  temperature  reduction;  usage  patterns;  water 

heaters;  19140. 

Energy  analysis;  energy  conservation;  calculation  procedures; 
computer  simulation;  NBSIR  80-2068 

Energy  analysis  calculation;  energy  retrofit;  home  audit;  thermal 
time  constant;  NBSIR  80-1961. 

Energy  budget;  energy  conservation;  energy  performance  crite- 
ria; illumination;  lighting;  power  budget;  building  illumination 
systems;  NBSIR  80-2051 

Energy  conservation;  calculation  procedures;  computer  simula- 
tion; energy  analysis;  NBSIR  80-2068 

Energy  conservation;  energy  conservation  devices;  microcom- 
puters and  minicomputers;  microprocessor  applications;  pro- 
grammable controllers;  building  automation;  building  controls; 
building  energy  management  systems;  chiller  controls;  distrib- 
uted control  systems;  NBSIR  80-2065. 

Energy  conservation;  energy  consumption;  gas  pilot;  heat  loss; 
insulation;  modifications;  recovery  efficiency;  residential; 
standby  loss;  test  procedures;  water  heaters;  NBSIR  79-1783. 

Energy  conservation;  energy  performance  criteria;  illumination; 
lighting;  power  budget;  building  illumination  systems;  energy 
budget;  NBSIR  80-2052. 

Energy  conservation;  environmental  impact;  feasibility  study; 
integrated  utilities;  MIUS;  on-site  utilities;  NBSIR  79-1787. 

Energy  conservation;  Federal  energy  management  program; 
life-cycle  costing;  public  buildings;  renewable  energy;  solar 
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energy;  solar  photovoltaic;  cost  effectiveness;  economic  evalu- 
ations; H135. 

Energy  conservation;  federal  buildings;  life-cycle  costing;  solar 
energy;  19067. 

Energy  conservation;  feedback;  incentives;  metering;  rate  struc- 
tures; water  conservation;  consumer  education;  NBSIR  80- 
2119. 

Energy  conservation;  HVAC  loads;  thermal  insulation;  thermal 
performance;  building  design;  computer  analysis;  NBSIR  80- 
2076. 

Energy  conservation;  housing;  building  design;  building  energy 
performance  standards;  building  standards;  component  per- 
formance standards;  NBSIR  80-2161. 

Energy  conservation;  housing  codes;  regulatory  approaches; 
building  code  enforcement;  buildings;  design;  SP586. 

Energy  conservation;  illumination;  illumination  levels;  lighting; 
suprathreshold  seeing;  visibility;  vision;  conspicuity;  contrast; 
NBSIR  79-1925. 

Energy  conservation;  illumination  levels;  lighting;  lighting 
design;  lighting  education;  lighting  research;  post-occupancy 
evaluation;  power  budget;  task  lighting;  visual  performance; 
biological  effects  of  lighting;  SP587. 

Energy  conservation;  incentives;  life-cycle  cost;  payback;  rate  of 
return;  solar  economics;  windows;  benefit  cost;  building  eco- 
nomics; discounting;  economic  analysis;  economic  efficiency; 
H132. 

Energy  conservation;  indoor  air  quality;  radioactivity;  radon; 
ventilation;  19862. 

Energy  conservation;  insulation;  life-cycle  costs;  low-income 
housing;  marginal  analysis;  thermal  efficiency;  weatherization; 
benefit-cost  analysis;  building  economics;  building  envelope; 
economic  analysis;  economic  efficiency;  NBSIR  79-1948. 

Energy  conservation;  insulation;  low-income  housing;  statistics; 
unit  costs;  weatherization;  building  economics;  cost  compo- 
nents; data  analysis;  data  collection;  demonstration;  economic 
analysis;  NBSIR  80-2167 

Energy  conservation;  internal  rate  of  return;  life-cycle  costing; 
marginal  analysis;  optimal  design;  residential  buildings;  space 
cooling;  space  heating;  building  envelope;  cost  effectiveness; 
economics;  19235. 

Energy  conservation;  investment  problems;  life-cycle  costing; 
buildings;  cost-effective;  19102. 

Energy  conservation;  life-cycle  cost;  payback;  rate-of-return; 
savings-to-investment  ratio;  benefit-cost;  building  design;  con- 
struction economics;  discounting;  economics;  SP544. 

Energy  conservation;  measurement  methods;  neutron  transmuta- 
tion doped  silicon;  power-device  grade  silicon;  resistivity  vari- 
ations; silicon;  spreading  resistance  measurements;  thermally 
stimulated  measurements;  thyristor  materials  measurements; 
thyristor  measurements;  NBSIR  80-2061. 

Energy  conservation;  passive  solar  heating,  cooling,  and  per- 
formance monitoring;  building  heat  transfer;  19819. 

Energy  conservation;  process  efficiency;  Second  Law  of  Ther- 
modynamics; system  efficiency;  availability  analysis;  energy; 
TN1115. 

Energy  conservation;  windows;  building  economics;  economic 
analysis;  19073. 

Energy  conservation  devices;  microcomputers  and  minicom- 
puters; microprocessor  applications;  programmable  control- 
lers; building  automation;  building  controls;  building  energy 
management  systems;  chiller  controls;  distributed  control  sys- 
tems; energy  conservation;  NBSIR  80-2065. 

Energy  conservation  in  commercial  buildings;  heat  pumps;  vali- 
dation of  computer  models,  buildings;  building  models;  build- 
ing performance  data;  computer  simulations,  building;  NBSIR 
80-2093. 

Energy  conservation  measures  for  consumer  products;  Energy 
Extension  Service  (EES)  program;  regulations;  standards; 
State  energy  conservation  office  contact  personnel;  State 
energy  conservation  plans  and  programs;  NBSIR  80-2017. 

Energy  consumption;  energy  measurements;  heat  pump;  labora- 


tory tests;  modifications  test  procedures;  water  heaters; 
NBSIR  79-1951. 

Energy  consumption;  gas  pilot;  heat  loss;  insulation;  modifica- 
tions; recovery  efficiency;  residential;  standby  loss;  test  proce- 
dures; water  heaters;  energy  conservation;  NBSIR  79-1783. 

Energy  consumption;  HVAC  systems;  Total  Energy  systems; 
cogeneration;  costs;  economic  analysis;  NBS-GCR-80-164. 

Energy  conversion;  laboratory  accreditation;  photovoltaics; 
product  certification;  solar  collectors;  solar  energy;  NBSIR 
80-2028. 

Energy  current;  isotopic  disorder;  nonequilibrium;  one-dimen- 
sional harmonic  crystal;  random  matrix  products;  steady  state; 
thermal  conductivity;  19873. 

Energy  degradation  spectra;  fano  factor;  ionization  yields;  stop- 
ping power;  W-values;  electrons;  19400. 

Energy  deposition;  Monte  Carlo;  multiple  scatter;  tracklength; 
charged  particle;  electron;  19273. 

Energy  dispersive;  macrosegregation;  monochromatic  incident 
x-ray  beam;  multiphase  structure;  x-ray  fluorescence;  chemical 
profiling;  19959. 

Energy  dispersive  spectrometry  (EDS);  L-series  x-ray  lines;  rel- 
ative x-ray  line  intensities;  spectrometer  efficiency;  wave- 
length dispersive  spectrometry  (WDS);  crystal  spectrometer 
calibration;  electron  microprobe  analysis;  19678. 

Energy  dispersive  x-ray  spectrometry;  microanalysis;  Monte 
Carlo  electron  trajectory  simulation;  spatial  resolution;  analyt- 
ical electron  microscopy;  electron  scattering;  19660. 

Energy  dispersive  x-ray  spectrometry;  microanalysis;  qualitative 
analysis;  quantitative  analysis;  scanning  electron  microscopy; 
spectral  artifacts;  transmission  electron  microscopy;  electron 
probe  microanalysis;  19088. 

Energy-dispersive  x-ray  spectrometry;  NBS-SRM  1571  Orchard 
Leaves;  automated  borate  fusion;  botanical  samples;  19083. 

Energy  dispersive  x-ray  spectrometry;  scanning  electron  micro- 
scope; silicon  (Li)  detector;  spectral  artifacts;  x-ray  spectrom- 
etry; analytical  electron  microscope;  19631. 

Energy  dispersive  x-ray  spectrometry;  solid  state  x-ray  detec- 
tors; x-ray  fluorescence;  x-ray  microanalysis;  x-ray  spectrom- 
etry; electron  probe  microanalysis;  19434. 

Energy  distribution;  finite  geometry;  Monte  Carlo  method;  mul- 
tiple scattering;  neutron;  scattering;  angular  distribution;  com- 
puter programs;  corrections;  SP594,  pp.  504-508  (Sept.  1980). 

Energy  distribution  functions;  excited  atoms;  cross  sections; 
electron  impact;  electron  ionisation;  19358. 

Energy  distribution  functions;  Jovanovich  equation;  Langmuir 
equation;  monomolecular  adsorption;  nonlinear  regression 
analysis;  adsorption  isotherms;  19771. 

Energy  Extension  Service  (EES)  program;  regulations;  stand- 
ards; State  energy  conservation  office  contact  personnel;  State 
energy  conservation  plans  and  programs;  energy  conservation 
measures  for  consumer  products;  NBSIR  80-2017. 

Energy  efficiency;  inventors;  innovation;  labels;  standards;  sulfu- 
ric acid;  tools;  awards;  computers;  didymium  glass  filters; 
DIM/NBS  64,  No.  7,  1-28  (1980). 

Energy-efficient  building;  ASHRAE  Standard  62-73;  building 
ventilation;  carbon  dioxide  and  ventilation;  19218. 

Energy  estimates;  geographical  distribution;  low  temperature 
collectors;  manufacturing  activity;  medium  temperature  col- 
lector; solar  energy;  special  collectors;  19527. 

Energy-generation;  lasers;  molecules;  air;  electron;  19318. 

Energy  levels;  ion;  ionization  energy;  niobium;  spectrum;  wave- 
lengths; 19282. 

Energy  levels;  ion;  ionization  energy;  spectrum;  wavelengths; 
zirconium;  19118. 

Energy  levels;  isoelectric  sequence;  VUV  spectra;  wavelengths; 
xenon;  Ag  I;  79069. 

Energy  levels;  magnesium;  wavelengths;  configuration  interac- 
tion; 19556 

Energy  levels;  sodium;  wavelengths;  aluminum;  configuration 

interaction;  19562. 
Energy  levels;  theta-pinch;  v">velengths;  Xenon;  19117. 
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Energy  levels,  atomic;  spectra,  atomic;  wavelengths,  atoms  and 
ions;  atomic  energy  levels;  atomic  spectra;  bibliography; 
SP363.  Supplement  2. 

Energy  loss;  shunt  reactors;  bridges;  calibration;  current  compa- 
rator; dissipation  factor;  electrical  measurements;  19767. 

Energy  measurements;  heat  pump;  laboratory  tests;  modifica- 
tions test  procedures;  water  heaters;  energy  consumption; 
NBSIR  79-1951. 

Energy  modeling  forum;  energy  models;  evaluation;  mathemat- 
ical models;  model  access;  model  management;  sensitivity 
analysis;  validation;  assessment;  documentation;  econometric 
models;  SP569. 

Energy  models;  evaluation;  mathematical  models;  model  access; 
model  management;  sensitivity  analysis;  validation;  assess- 
ment; documentation;  econometric  models;  energy  modeling 
forum;  SP569 

Energy  performance  criteria;  illumination;  lighting;  power 
budget;  building  illumination  systems;  energy  budget;  energy 
conservation;  NBSIR  80-2052. 

Energy  performance  of  windows;  window  attributesj-  window 
design;  window  design  elements;  window  performance;  design 
elements;  SP575 

Energy  per  ion  pair;  kerma;  neutrons;  secondary  charged  parti- 
cles; tissue-equivalent  gas;  dosimetry;  19331. 

Energy  range  10  keV-15  MeV;  optical  and  statistical  model 
calculations;  potential  scattering  radii;  s-  and  p-wave  strength 
functions;  total  cross  sections;  W  isotopes;  elastic  and  inelastic 
scattering  cross  sections;  SP594,  pp.  336-339  (Sept.  1980). 

Energy  resolution;  hard  x-ray;  imaging;  Lixiscope;  soft  gamma- 
ray;  spectrometer;  19403. 

Energy  resolution;  hard  x-ray;  imaging;  Lixiscope;  soft  gamma- 
ray;  spectrometer;  19404. 

Energy  resolution;  low-energy  gamma  rays;  microchannel 
plates;  position-sensitive  detector;  x-ray  telescope;  Csl  scintil- 
lator; 19401. 

Energy  retrofit;  home  audit;  thermal  time  constant;  energy  anal- 
ysis calculation;  NBSIR  80-1961. 

Energy  spectra;  integral  experiment;  pulse-shape  discrimination; 
data  unfolding;  SP594.  pp.  591-595  (Sept.  1980). 

Energy  transfer;  laser-excited  fluorescence;  laser-induced  chem- 
istry; mass  transport;  multiphoton  processes;  vibrational  relax- 
ation; diffusion;  19179. 

Energy  transfer;  lasers;  calcium;  collision  physics;  dimer  lasers; 
19775 

Enforcement;  Environmental  Protection  Agency;  market  mech- 
anisms; air  pollution;  Clean  Air  Act;  economic  incentives; 
emission  offsets;  emission  reduction  trading;  NBS-GCR-ETIP 
80-87 

Enforcement;  housing  codes;  personnel;  budgets;  economic  anal- 
ysis; SP586,  pp.  135-148  (June  1980). 

Engineer;  equivalent  life  safety;  municipal  attorney;  product  en- 
dorsement; professional  liability;  variances;  appeals  process; 
architect;  certification;  checklists;  code  official;  consultant; 
SP586.  pp.  45-57  (June  1980). 

Engineering;  missiles;  structural  engineering;  tornadoes;  wind; 
NBSIR  80-2117. 

Engineering;  standards;  building;  building  codes;  building 
design;  disaster  mitigation;  earthquakes;  NBSIR  80-2111-9. 

Engineering;  standards;  structural  engineering;  building;  building 
codes;  building  design;  earthquakes;  NBSIR  80-2111-2. 

Engineering  and  health  effects;  environmental  contaminants; 
health  science;  air  quality;  contaminants  from  building  materi- 
als; 19156. 

Engineering  economics;  housing;  mathematical  programming; 
optimization;  rehabilitation;  renovation;  applied  economics; 
building  codes;  building  economics;  cost  estimation;  economic 
analysis;  BSS129. 

Engineering  economics;  mathematical  models;  program  plan- 
ning; building  economics;  construction;  cost  estimation;  econ- 
ometric models;  economic  analysis;  NBS-GCR-80-197. 

Engineering  standards;  information  interchange;  measurement 


systems;  product  standards;  standard  reference  data;  standard 
reference  materials;  19905. 

Engineers;  Florida;  inspection;  legislation;  recertification;  archi- 
tects; codes;  earthquake;  SP586,  pp.  197-203  (June  1980). 

Engine  oil;  hydraulic  oil;  industrial  oil;  lubricating  oil;  oil  speci- 
fications; petroleum  standards;  petroleum  test  methods;  recy- 
cled oil;  re-refined  oil;  used  oil;  waste  oil;  SP584. 

Enriched  targets;  nuclear  reactions;  quadrupole  and  hexadeca- 
pole  deformation  parameters;  calculated  direct-interaction  and 
compound-nucleus  cross  sections;  deduced  coupled-channel 
optical  potential  parameters;  SP594.  pp.  672-676  (Sept.  1980). 

Enriched  targets;  palladium  isotopes;  resonance  parameters  de- 
duced; SP594,  pp.  315-318  (Sept.  1980). 

Enriched  ^^e  target;  £  =  60  to  1 10  MeV;  measured  or(£)  at 
110°  and  128°  up  to  8.6  MeV  in  excitation  energy;  nuclear 
reactions;  ^^e(e,e  ');  19691. 

Entanglement  effects;  excluded  volume  effects;  lattice-model 
polymer  chains;  polymer  chain  dynamics;  random-coil  poly- 
mer chains;  relaxation  times;  self-entanglement  effects;  com- 
puter simulation;  end-to-end  length;  19864. 

Enthalpimetry;  glass  processing;  instrumentation;  paper  technol- 
ogy; polymer  ignition;  rubber  processing;  thermal  analysis; 
thermogravimetry;  adsorbents;  chemical  processing;  coordina- 
tion compounds;  SP580. 

Enthalpy;  entropy;  equation  of  state;  heat  capacity  at  constant 
pressure;  heat  capacity  at  constant  volume;  helium;  hydrogen; 
methane;  neon;  nitrogen;  oxygen;  thermal  conductivity;  veloc- 
ity of  sound;  viscosity;  argon;  computer  programs;  density; 
TN1025 

Enthalpy;  entropy;  Gibbs  energy;  heat  capacity;  thermochemical 
tables;  uranium-halogen  containing  compounds;  data  evalua- 
tion; NBSIR  80-2029  ■ 

Enthalpy;  heat  capacity;  high-temperature;  standard  reference 
material;  thermodynamic  functions;  tungsten;  drop  calori- 
metry;  electronic  heat  capacity;  19363. 

Enthalpy  of  dilution;  enthalpy  of  solution;  KCl;  SRM  1655; 
standard  reference  material;  thermochemistry;  adiabatic  calor- 
imeter; calorimetry,  ACp,  endothermic  reaction;  J.  Res.  85, 
No.  6,  449-465  (Nov.-Dec.  1980). 

Enthalpy  of  dilution;  heat;  hydrochloric  acid;  lithium  chloride; 
relative  apparent  molal  enthalpy;  relative  partial  molal  enth- 
alpy; sulfuric  acid;  thermochemistry;  calorimetry;  electrolytes; 
/.  Res.  85,  No.  1,  11-17  (Jan.-Feb.  1980). 

Enthalpy  of  solution;  KCl;  SRM  1655;  standard  reference  mate- 
rial; thermochemistry;  adiabatic  calorimeter;  calorimetry, 
ACp,  endothermic  reaction;  enthalpy  of  dilution;  /  Res.  85, 
No.  6,  449-465  (Nov.-Dec.  1980). 

Enthalpy  of  solution;  KCl;  solution  calorimetry;  standard  refer- 
ence materials;  thermochemistry; 
tris(hydroxymethyl)aminomethane;  calorimetry;  /.  Res.  85, 
No.  6,  467-481  (Nov.-Dec.  1980). 

Enthalpy  of  water;  heavy  water;  PvT;  saturation  states;  thermo- 
dynamic properties  of  water;  vapor  pressure;  virial  coeffi- 
cients; water;  JPCRD  9,  No.  3,  735-750  (1980). 

Entrepreneurship;  innovation;  innovation  centers;  invention;  in- 
vention evaluation;  Santa  Cruz;  19261. 

Entropy;  equation  of  state;  heat  capacity  at  constant  pressure; 
heat  capacity  at  constant  volume;  helium;  hydrogen;  methane; 
neon;  nitrogen;  oxygen;  thermal  conductivity;  velocity  of 
sound;  viscosity;  argon;  computer  programs;  density;  enth- 
alpy; TN1025 

Entropy;  ferroelectrics;  glass-ceramics;  heat  switches;  polariza- 
tion; refrigeration;  specific  heat  strontium  titanate;  ceramics; 
cryogenics;  dielectric  constant;  electrocaloric  effect;  19534. 

Entropy;  Gibbs  energy;  heat  capacity;  thermochemical  tables; 
uranium-halogen  containing  compounds;  data  evaluation; 
enthalpy;  NBSIR  80-2029. 

Environment;  Federal  programs;  laboratory  accreditation;  moni- 
toring; quality  assurance;  standard  methods;  data;  19715. 

Environment;  gage  element;  leads;  load;  protective  coating; 
resistance;  sensitivity  change;  stability;  strain  gages;  structure; 
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transducers;  zero  shift;  adhesive;  backing;  connection;  19049. 
Environment;  health;  measurements;  radiation;  radon;  radon 

daughters;  ventilation;  buildings;  SP581. 
Environment;  health;  modelling;  scientific  uncertainty;  societal 

decisions;  socioscientific  problems;  theory;  time  constants; 

basic  research;  challenge  to  the  analytical  chemist;  chemical 

measurement  process;  energy;  19666. 
Environmental;  measurements;  radiation;  random  uncertainty; 

systematic  uncertainty;  data  reporting;  19301. 
Environmental;  shale  oil;  SRM;  weights  and  measures;  x-ray 

exams;  compact  range;  data;  daylighting;  energy;  DIM/NBS 

64,  No.  6,  1-24  (1980). 
Environmental  analysis;  foliar  analysis;  food  analysis;  nutrition; 

plant  tissue  analysis;  standard  reference  material;  trace  analy- 
sis; agriculture;  19423. 
Environmental  analysis;  foliar  analysis;  food  analysis;  organic 

solvents;  standard  reference  material;  water  analysis;  19571. 
Environmental  chamber;  fan  depressurization;  mobile  home; 

sulfur  hexafluoride;  tracer  gas;  air  leakage  measurements; 

NBSIR  80-2105. 

Environmental  contaminants;  health  science;  air  quality;  con- 
taminants from  building  materials;  engineering  and  health  ef- 
fects; 19156. 

Environmental  degradation;  materials  degradation;  solar  collec- 
tor; durability/reliability;  19451. 

Environmental  effects;  lead  chromate  pigments;  storm  water 
runoff;  toxicity;  water  pollution;  air  pollution;  chromate  ore; 
NBSIR  80-1974 

Environmental  exposure;  materials;  polymeric  materials;  solar 
collectors;  absorber  materials;  absorptive  coatings;  accelerated 
aging;  cover  plates;  durability;  19364. 

Environmental  fracture;  fracture;  materials  failure;  reaction  rate 
theory;  slow  crack  growth;  surface  energy;  19843. 

Environmental  hazards;  human  factors;  occupational  safety; 
scaffold  failures;  scaffolds;  accidents;  accident  statistics;  con- 
struction regulations;  construction  safety;  employee  casualties; 
NBSIR  79-1955. 

Environmental   impact;   feasibility  study;   integrated  utilities; 

MIUS;  on-site  utilities;  energy  conservation;  NBSIR  79-1787. 
Environmental  influence;  outdoor  testing;  solar  collectors;  solar 

simulators;  thermal  testing;  ASHRAE  Standard  93;  collector 

rating;  19366. 

Environmental  laboratories;  licensure;  performance  evaluation; 
physician's  office  laboratories;  proficiency  testing;  public 
health;  recombinant  DNA;  registration  and  approval;  volun- 
tary standards;  clinical  laboratories;  cost  effectiveness;  SP591, 
pp.  63-66  (Aug.  1980). 

Environmental  measurements;  materials  science;  measurement 
services;  molecular  science;  National  Measurement  Labora- 
tory; nondestructive  evaluation;  nuclear  measurement  technol- 
ogy; physics  research;  radiation  research;  recycled  materials; 
standard  reference  data;  SP572. 

Environmental  measurements;  quality  assurance;  reference  meth- 
ods; standard  reference  materials;  definitive  methods;  19574. 

Environmental  Protection  Agency;  innovative  technology;  inno- 
vative waivers;  regulation;  air  pollution;  Clean  Air  Act;  emis- 
sion control  technology;  NBS-GCR-ETIP  80-88. 

Environmental  Protection  Agency;  market  mechanisms;  air  pol- 
lution; Clean  Air  Act;  economic  incentives;  emission  offsets; 
emission  reduction  trading;  enforcement;  NBS-GCR-ETIP  80- 
87 

Environmental  Protection  Agency;  market  mechanisms;  regula- 
tion; air  pollution;  economic  incentives;  Emission  Offset  Inter- 
pretative Ruling;  NBS-GCR-ETIP  80-86. 

Environmental  Protection  Agency;  public  comment;  regulation; 
rulemaking;  air  pollution;  Clean  Air  Act;  NBS-GCR-ETIP  80- 
89. 

Environmental  particulates;  thermal  analytical  methods;  alpha- 
quartz  particulate;  chrysotile  asbestos  particulate;  differential 
thermal  analysis;  19890. 

Environmental  pollution;  highway  noise;  motor  vehicle  noise; 


noise;  noise  control;  sound;  traffic  noise;  transportation  noise; 
acoustics;  TNI  113-1. 

Environmental  pollution;  noise  control;  noise  isolation;  sound; 
acoustics;  building  acoustics;  TNI  113-2. 

Environmental  psychology;  fire  research;  fire  safety;  human  be- 
havior in  fires;  modeling  technique;  programming;  simulation 
of  human  behavior;  architectural  research;  building  fires;  com- 
puter-aided design;  NBSIR  80-1982. 

Environmental  psychology;  illumination;  perception;  question- 
naires; research  methodology;  sensory  environment;  social  sci- 
ences; thermal  environment;  architecture;  audition;  built  envi- 
ronment; color;  SP474. 

Environmental  simulation  for  solar  collector  testing;  optical  and 
thermal  loss  characteristics  of  solar  collectors;  solar  collec- 
tors; wind  speed  and  sky  temperature  effects  on  solar  collec- 
tor performance;  collector  efficiency;  comparison  German 
BSE  vs  ASHRAE  93-77  test  procedures;  19239 

Environmental  simulation  for  solar  collector  testing;  optical  and 
thermal  loss  characteristics  of  solar  collectors;  solar  collec- 
tors; wind  speed  and  sky  temperature  effects  on  solar  collec- 
tor performance;  collector  efficiency;  comparison  German 
BSE  vs  ASHRAE  93-77  test  procedures;  19325. 

Environmental  stability;  masking  layer;  potassium  chloride 
window;  scattering;  thallium  iodide;  antirefiective  coating; 
deposition  technique;  SP568,  pp.  355-357  (July  1980). 

Environmental  trace  elements;  NBS  standard  reference  materi- 
als; SRM  1567,  Wheat  Flower;  SRM  1568,  Rice  Flower;  trace 
element  nutrients;  19570. 

Environments;  homogeneity;  natural  materials;  nondestructive 
assay;  particles;  quality  assurance;  radiation;  radioactivity;  ra- 
diochemical assay;  radionuclide;  segregation;  standard;  cali- 
bration; 19298 

Enzyme  activity;  molar  absorptivity  (molar  absorption  coeffi- 
cient); 19561. 

EPCA;  residential;  usage;  appliances;  conservation;  costs; 
energy;  NBSIR  80-1994 

Epistemology;  measurement  system;  metric  system;  SI;  base 
units;  convention  of  the  meter;  economic  benefits;  19639. 

Epitaxial  growth;  Hall  measurements;  indium-doped  silicon;  p-n 
junction  isolation;  two-layer  structures;  19417. 

Epitaxy;  inter-layerings;  nonstoichiometry;  structural  consider- 
ations; twinning;  computer  assessment;  crystal  structures;  / 
Res.  85,  No.  5,  347-362  (Sept.-Oct.  1980). 

Epitaxy;  plating  coatings;  zinc;  aluminum;  electrodeposition; 
19657 

Epitaxy;  tin  aluminum;  zinc;  aluminum;  coatings;  electrodeposi- 
tion; 19730 

Epithermal  neutron  energy;  neutron  radiography;  nondestruc- 
tive assay;  nondestructive  evaluation;  position-sensitive  pro- 
portional counter;  SP594,  pp.  436-439  (Sept.  1980). 

Epithermal  neutron  energy;  neutron  radiography;  nondestruc- 
tive assay;  position-sensitive  proportional  counter;  uranium; 
SP582.  pp.  86-92  (June  1980). 

Epithermal  neutrons;  neutron  radiography;  nondestructive  assay; 
nondestructive  evaluation;  position-sensitive  proportional 
counter;  19847. 

Equation  of  state;  ethylene;  impurities;  isochores;  scaling  laws; 
Burnett  method;  coexistence  curve;  critical  exponents;  critical 
isochore;  critical  parameters;  19894. 

Equation  of  state;  extended  corresponding  states;  extended  criti- 
cal region;  mathematical  model;  natural  gas  components;  ni- 
trogen-methane mixtures;  PVTx  properties  measurements; 
19782. 

Equation  of  state;  fluids;  orthobaric  densities;  propane;  specific 
heats;  thermodynamic  properties;  vapor  pressures;  coexistence 
boundary;  critical  point;  densities;  19204. 

Equation  of  state;  heat  capacity  at  constant  pressure;  heat  capac- 
ity at  constant  volume;  helium;  hydrogen;  methane;  neon; 
nitrogen;  oxygen;  thermal  conductivity;  velocity  of  sound; 
viscosity;  argon;  computer  programs;  density;  enthalpy;  entro- 
py; TN1025. 
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Equation  of  state;  helium  II;  mathematical  model;  superfluid; 
thermodynamic  properties;  computer  program;  deviation 
plots;  TN1029. 

Equation  of  state;  ideal  gas;  Van  der  Waals  equation;  virial 

coefficient;  virial  equation;  Debye  theory;  19772. 
Equation  of  state;  inhomogeneous  fluid;  lattice  fluid;  long-range 

interactions;  surface  entropy;  Cahn-Hilliard  theory;  chemical 

potential;  density  gradient;  19653. 
Equation  of  state;  interfacial  tension;  lattice  fluid;  miscibility; 

spinodal;  chemical  potential;  combinatorial  entropy;  19652. 
Equilibrium;  game  theory;  mathematical  economics;  noncooper- 

ative  games;  aggregation;  /  Res.  85,  No.  5,  391-428  (Sept.- 

Oct.  1980). 

Equilibrium;  incoherent  interfaces;  solid-fluid  interface;  stressed 
solid;  thermodynamics;  vacancies;  coherent  interfaces;  19949. 

Equilibrium  partitioning;  Fickian  diffusion;  food  package;  inter- 
action parameter;  migration;  partition  coefficient;  radiolabeled 
additive;  solubility;  19651. 

Equipment;  evaluation;  laboratory;  manual;  personnel;  quality 
assurance;  quality  control;  systems;  calibration;  SP591,  pp.  99- 
103  (Aug.  1980). 

Equipment;  International  Atomic  Energy  Agency;  international 
safeguards;  SP582,  pp.  169-177  (June  1980). 

Equivalency;  housing  standards;  minimum  standards;  space 
standards;  SP586.  pp.  103-115  (June  1980). 

Equivalent  life  safety;  municipal  attorney;  product  endorsement; 
professional  liability;  variances;  appeals  process;  architect;  cer- 
tification; checklists;  code  official;  consultant;  engineer; 
SP586.  pp.  45-57  (June  1980). 

Erosion;  fracture  mechanics;  thermal  fracture;  ceramic  strength; 
crack  propagation;  19728. 

Erosion;  germanium;  hardness  measurements;  plastic  deforma- 
tion; silicon;  silicon  carbide;  aluminumoxide;  brittle  fracture; 
dislocations;  electron  microscopy;  19731. 

Erosion;  glass;  impact;  indentation  fracture;  strength;  ceramics; 
19594. 

Erosion;  impact;  metals;  surfaces;  deformation;  19936. 

Erosion;  impingement  erosion;  metal  erosion;  wear;  copper; 
electron  microscopy;  19941. 

Erosion;  instrument  landing;  measurements;  radio  frequency; 
surface  science;  tetrafluoroethylene  powder;  water  conserva- 
tion; alternate  fuels;  data  communications;  energy;  DIM/NBS 
64,  No.  5,  1-28  (1980). 

Erosion;  metals;  pumps;  valves;  wear;  cyclones;  energy;  NBSIR 
80-2045  (DOE). 

Erosive  wear;  impact;  steel;  wear;  wear  debris;  abrasive  parti- 
cles; electron  microscopy;  19874. 

Erosive  wear;  scanning  electron  microscopy;  transmission  elec- 
tron microscopy;  wear;  abrasive  wear;  copper;  19958. 

Error  analysis;  exponential  function;  multiprecision  calculations; 
relative  precision;  unrestricted  arguments;  unrestricted  ranges; 
19380 

Error  analysis;  MHD;  plasma  conductivity;  electron  scattering 
cross  section;  19090. 

Error  bounds;  parabolic  cylinder  functions;  turning  points; 
Whittaker  functions;  asymptotic  expansions;  confluent  hyper- 
geometric  functions;  19773. 

Error  checking;  FORTRAN  program;  least  squares  solution; 
mass  calibration;  mass  measurement;  calibration  report;  cor- 
rection to  mass  measurements;  TN1127. 

Error  estimates;  higher  order  finite  difference  methods;  numeri- 
cal experiments;  parabolic  equations;  singular  perturbation 
problems;  cell  Reynolds  number;  diffusion  convection  equa- 
tions; 19490. 

Errors;  isotope  ratios;  mass  spectroscopy;  pulse  counting;  resin 

beads;  thermal  ionization;  uranium;  19816. 
ESCA;  gold;  relative  intensities;  round  robin;  x-ray  photoelec- 

tron  spectroscopy;  binding  energies;  copper;  19202. 
ESCA;  oxygen;  ruthenium;  ruthenium  oxide;  surface  reactions; 

chemisorption;  19254. 
ESDIAD;  ion  energy  distributions;  ion  yield;  oxygen;  photon 


stimulated  desorption;  synchrotron  radiation;  tungsten;  angu- 
lar distribution  of  ions;  chemisorption;  electron  stimulated  de- 
sorption; 19533. 

Escape;  evacuation;  fire  alarm  systems;  fire  departments;  fire 
safety;  handicapped;  life  safety;  refuge;  building  codes;  build- 
ing design;  building  fires;  building  management;  egress;  emer- 
gencies; SP585. 

Escape;  evacuation;  fire  alarm  systems;  fire  departments;  fire 
safety;  handicapped;  life  safety;  refuge;  building  codes;  build- 
ing design;  building  fires;  building  management;  egress;  emer- 
gencies; NBSIR  80-1965. 

Escape  behavior;  HUD;  mobile  home;  safety;  standard;  window; 
anthropometry;  emergency  egress;  NBSIR  80-2049. 

Estimates;  gamma  rays;  neutrons;  nondestructive  assay;  plutoni- 
um  waste;  safeguards;  uranium  waste;  verification;  counter; 
SP582,  pp.  622-632  (June  1980). 

ETIP;  financial  projections;  regulatory  commissions;  regulatory 
process;  technological  innovation;  computer  program;  electric 
utilities;  NBS-GCR-ETIP  79-73. 

Etchant  bath;  light  absorption;  microscopic  pores;  nickel-phos- 
phorus alloy;  solar  collector;  surface  morphology;  ultra-black 
surface  coating;  U.S.  Patent  4,233.107 

Ethane;  adsorption;  angular  distributioh;  cyclohexane;  cyclooc- 
tane;  cyclopropane;  desorption;  electron  stimulated  desorp- 
tion; 19922. 

Ethane;  group  theory;  internal  rotation;  perturbations;  torsion; 

vibration-rotation;  19412. 
Ethernet;  local;  network;  terminal;  area;  computer;  data;  digital; 

19126. 

Ethyl  chloride;  halocarbons;  photochemistry;  19931. 

Ethylene;  impurities;  isochores;  scaling  laws;  Burnett  method; 
coexistence  curve;  critical  exponents;  critical  isochore;  critical 
parameters;  equation  of  state;  19894. 

Ethylene;  melting  pressures;  PVT;  vapor  pressure;  compressibi- 
lity; density;  19682 

Ethylene;  physisorption;  surface;  tungsten;  acetylene;  chemisorp- 
tion; electron  energy  loss  spectroscopy;  19390. 

Ethylene;  second  virial;  state-of-the-art;  temperature;  Burnett 
PVT  measurements;  coefficient;  19115. 

Ethylidenimine;  hyperfine  and  internal  rotations;  microwave 
spectra;  pyrolysis  of  ethylamine;  Stark  effects;  synthesis  and 
microwave  spectrum  of;  19447. 

[Et3P]2PtWS4;  molecular  structure;  Pt-W  complex;  single  crys- 
tal; ternary  metal  sulfide;  x-ray  diffraction;  19172. 

Eu  isotopes;  integral  cross  sections;  Nd;  Sm;  dosimetry;  EBR-II; 
SP594,  pp.  557-562  (Sept.  1980). 

Euratom  safeguards;  MUF  simulation;  MUF  statistical  inference; 
SP582,  pp.  677-689  (June  1980). 

Europium  lithium  borate  glass;  fluorescence  line  narrowing; 
glass;  laser;  laser  glass;  laser-induced  fluorescence;  19545. 

Eutectics;  Rayleigh  waves;  stability;  surface  anisotropy;  compos- 
ites; durability;  19153. 

Eutectic  solidification;  metallic  glasses;  palladium-copper-silicon 
alloys;  rapid  solidification;  amorphous  alloys;  coupled  growth; 
19891. 

EV  neutron  energy;  neutron  imaging  techniques;  pinhole 
camera;  position-sensitive  proportional  counter;  19383. 

EV  neutrons;  ratio;  standards;  cross  sections;  SP594,  pp.  97-100 
(Sept.  1980). 

Evacuation;  fire  alarms;  fire  safety;  human  behavior;  human 
factors;  panic;  safety;  smoke;  symbols;  communications; 
NBSIR  80-2070 

Evacuation;  fire  alarm  systems;  fire  departments;  fire  extinguish- 
ers; fire  investigations;  nursing  homes;  patients;  NBS-GCR-80- 
218 

Evacuation;  fire  alarm  systems;  fire  departments;  fire  fighters; 

fiashover;  nursing  homes;  nursing  staff;  patients;  room  fires; 

smoke  detectors;  death;  doors;  egress;  NBS-GCR-80-191. 
Evacuation;  fire  alarm  systems;  fire  departments;  fire  fighters; 

hospitals;  nursing  staff;  patients;  smoke;  egress;  NBS-GCR-80- 

192. 
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Evacuation;  fire  alarm  systems;  fire  departments;  fire  investiga- 
tions; smoke;  NBS-GCR-80-272. 

Evacuation;  fire  alarm  systems;  fire  departments;  fire  safety; 
handicapped;  life  safety;  refuge;  building  codes;  building 
design;  building  fires;  building  management;  egress;  emergen- 
cies; escape;  SP585. 

Evacuation;  fire  alarm  systems;  fire  departments;  fire  safety; 
handicapped;  life  safety;  refuge;  building  codes;  building 
design;  building  fires;  building  management;  egress;  emergen- 
cies; escape;  NBSIR  80-1965. 

Evacuation;  fire  department;  fire  investigations;  mattresses; 
smoke;  NBS-GCR-80-262. 

Evacuation;  fire  departments;  fire  extinguishers;  fire  investiga- 
tions; hospitals;  patients;  NBS-GCR-80-240. 

Evacuation;  fire  departments;  fire  extinguishers;  fire  investiga- 
tions; hospitals;  patients;  smoke;  sprinkler  systems;  NBS-GCR- 
80-233. 

Evacuation;  fire  departments;  fire  extinguishers;  fire  investiga- 
tions; hospitals;  patients;  beds  (furniture);  NBS-GCR-80-241. 

Evacuation;  fire  departments;  fire  extinguishers;  fire  investiga- 
tions; mattresses;  nursing  homes;  nursing  staff;  NBS-GCR-80- 
216. 

Evacuation;  fire  departments;  fire  extinguishers;  fire  investiga- 
tions; nursing  homes;  nursing  staff;  smoke;  NBS-GCR-80-223. 

Evacuation;  fire  departments;  fire  extinguishers;  fire  investiga- 
tions; patients;  smoke;  NBS-GCR-80-273. 

Evacuation;  fire  departments;  fire  fatalities;  fire  fighters;  fla- 
shover;  ladders;  room  fires;  smoke;  students;  doors;  dormi- 
tories; NBS-GCR-80-193. 

Evacuation;  fire  departments;  fire  fatalities;  fire  investigations; 
flashover;  group  homes;  halfway  houses;  mental  disorders; 
smoke;  upholstered  furniture;  NBS-GCR-80-200. 

Evacuation;  fire  departments;  fire  fatalities;  flashover;  hotels; 
room  fires;  senior  citizens;  smoke;  breathing  apparatus;  NBS- 
GCR-80-253. 

Evacuation;  fire  departments;  fire  fighters;  fire  investigations; 
mattresses;  smoke;  apartments;  building  fires;  doors;  egress; 
NBS-GCR-79-187. 

Evacuation;  fire  departments;  fire  investigations;  flashover; 
schools;  smoke;  NBS-GCR-80-23Z 

Evacuation;  fire  departments;  fire  investigations;  hospitals;  nurs- 
ing staff;  patients;  NBS-GCR-80-21Z 

Evacuation;  fire  departments;  fire  investigations;  hospitals; 
smoke;  NBS-GCR-80-23a 

Evacuation;  fire  departments;  fire  investigations;  mattresses;  pa- 
tients; smoke;  NBS-GCR-80-266. 

Evacuation;  fire  departments;  fire  investigations;  nursing  homes; 
nursing  staff;  patients;  room  fires;  sprinkler  systems;  NBS- 
GCR-80-206 

Evacuation;  fire  departments;  fire  investigations;  nursing  homes; 

nursing  staff;  patients;  smoke;  NBS-GCR-80-205. 
Evacuation;  fire  departments;  fire  investigations;  nursing  homes; 

nursing  staff;  patients;  smoke;  NBS-GCR-80-214. 
Evacuation;  fire  departments;  fire  investigations;  nursing  homes; 

nursing  staff;  patients;  smoke;  NBS-GCR-80-242. 
Evacuation;  fire  departments;  fire  investigations;  nursing  homes; 

patients;  NBS-GCR-80-208. 
Evacuation;  fire  departments;  fire  investigations;  nursing  staff; 

patients;  smoke;  smoke  detectors;  NBS-GCR-80-238. 
Evacuation;  fire  extinguishers;  fire  investigations;  hospitals;  nurs- 
ing staff;  patients;  smoke;  doors;  NBS-GCR-80-231. 
Evacuation;  fire  extinguishers;  fire  investigations;  smoke;  NBS- 

GCR-80-276 

Evacuation;  fire  investigations;  doors;  NBS-GCR-80-264. 

Evacuation;  fire  investigations;  smoke;  NBS-GCR-80-271. 

Evacuations;  fire  alarm  systems;  fire  departments;  fire  investiga- 
tions; mattresses;  nursing  staff;  smoke;  NBS-GCR-80-268. 

Evacuations;  fire  alarm  systems;  fire  extinguishers;  fire  investiga- 
tions; nursing  homes;  nursing  staff;  patients;  room  fires;  doors; 
NBS-GCR-80-219 

Evacuations;  fire  departments;  fire  extinguishers;  nursing  staff; 


patients;  room  fires;  smoke;  upholstered  furniture;  doors; 
NBS-GCR-80-220. 

Evaluability  assessment;  evaluation;  Experimental  Technology 
Incentives  Program;  experimental  variance;  Occupational 
Safety  and  Health  Administration;  regulatory  experimenta- 
tion; regulatory  policy;  standards;  technological  innovation; 
administrative  experimentation;  TN1114. 

Evaluability  assessment;  evaluation;  Experimental  Technology 
Incentives  Program;  intermodal  freight  transportation;  Inter- 
state Commerce  Commission;  rail  freight  transportation;  regu- 
latory experimentation;  regulatory  policy;  technological  inno- 
vation; NBS-GCR-ETIP  80-85. 

Evaluated  fusion  cross  sections;  multichannel  R-matrix  analyses; 
nucleon  systems;  charged-particle  reactions;  SP594,  pp.  650- 
658  (Sept.  1980). 

Evaluation;  covariance;  cross  section;  SP594,  pp.  221-223  (Sept. 
1980). 

Evaluation;  Experimental  Technology  Incentives  Program;  ex- 
perimental variance;  Occupational  Safety  and  Health  Admin- 
istration; regulatory  experimentation;  regulatory  policy;  stand- 
ards; technological  innovation;  administrative  experimenta- 
tion; evaluability  assessment;  TNI  114. 

Evaluation;  Experimental  Technology  Incentives  Program;  in- 
termodal freight  transportation;  Interstate  Commerce  Com- 
mission; rail  freight  transportation;  regulatory  experimenta- 
tion; regulatory  policy;  technological  innovation;  administra- 
tive experimentation;  NBS-GCR-ETIP  80-85. 

Evaluation;  Experimental  Technology  Incentives  Program;  nu- 
clear regulatory  standards;  regulatory  experimentation;  admin- 
istrative experimentation;  NBSIR  80-2086. 

Evaluation;  Federal  Information  Processing  Standards  Publica- 
tion; measurement;  performance;  remote  batch;  selection; 
service;  analysis;  computer;  FTPS  PUB  72. 

Evaluation;  fission-products;  decay  heat;  SP594,  pp.  667-671 
(Sept.  1980). 

Evaluation;  hospitals;  inspectors;  marketing;  qualification;  re-ex- 
amination; technicians;  accreditation;  certification;  colleges; 
confidence;  criteria;  SP591,  pp.  3-5  (Aug.  1980). 

Evaluation;  inspection;  audit;  calibration;  calibration  laboratory; 
certification;  SP591.  pp.  41-44  (Aug.  1980). 

Evaluation;  laboratory;  manual;  personnel;  quality  assurance; 
quality  control;  systems;  calibration;  equipment;  SP591,  pp. 
99-103  (Aug.  1980). 

Evaluation;  literature  search;  regulation;  standardization;  stand- 
ards; benefit-cost  analysis;  benefit-risk  analysis;  benefits;  bib- 
liography; costs;  economics;  NBSIR  80-2015. 

Evaluation;  mathematical  models;  model  access;  model  manage- 
ment; sensitivity  analysis;  validation;  assessment;  documenta- 
tion; econometric  models;  energy  modeling  forum;  energy 
models;  SP569 

Evaluation;  neutron  cross-sections;  optical  model;  resonances; 

statistical  model;  5^59-^,  pp.  872-876  (Sept.  1980). 
Evaluation;  neutrons;  sodium;  cross  sections;  SP594,  pp.  58-62 

(Sept.  1980). 

Evaluation;  nuclear  levels;  nuclear  reactions;  nuclear  structure 

data;  radioactivity;  reaction  gamma  rays;  ENSDF;  SP594,  pp. 

659-661  (Sept.  1980). 
Evaluation;  organic  coating;  pullout  tests;  reinforcing  steels; 

structural  engineering;   concrete   (reinforced);   creep  tests; 

19077. 

Evaluation;  toxicology  laboratories;  accreditation;  certification 
criteria;  SP591,  pp.  75-76  (Aug.  1980). 

Evaluation;  14.73  MeV;  ^T'e(n,p)  cross  section;  SP594,  pp.  980- 
984  (Sept.  1980). 

Evaluation  criteria;  laboratory  accreditation;  standards  commit- 
tees; 19848 

Evaluation  environments;  statistical  pattern  recognition;  test  en- 
vironments; test  workload  generation;  benchmark;  19059. 

Evaluation,  internal  quality  control;  evaluation,  performance; 
evaluation,  qualifications  of  laboratory  personnel;  improve- 
ment; proficiency  testing;  checklist;  CLIA  '67;  Clinical  Labo- 
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ratories  Improvement  Act  of  1967;  clinical  laboratory  evalua- 
tion; SP59],  pp.  53-62  (Aug.  1980). 

Evaluation  of  inspection  organizations;  evaluation  of  testing  or- 
ganizations; inspection  standards;  laboratory  accreditation; 
laboratory  evaluation;  regulatory  liability;  test  standards;  vol- 
untary consensus  standards;  accreditation  systems;  SP591,  pp. 
11-14  (Aug.  1980). 

Evaluation  of  safeguards  effectiveness;  waste  management;  back- 
end  facilities;  containment  and  surveillance;  detection  prob- 
ability; SP582.  pp.  740-749  (June  1980). 

Evaluation  of  testing  organizations;  inspection  standards;  labora- 
tory accreditation;  laboratory  evaluation;  regulatory  liability; 
test  standards;  voluntary  consensus  standards;  accreditation 
systems;  certification;  SP591.  pp.  11-14  (Aug.  1980). 

Evaluation,  performance;  evaluation,  qualifications  of  laboratory 
personnel;  improvement;  proficiency  testing;  checklist;  CLIA 
'67;  Clinical  Laboratories  Improvement  Act  of  1967;  clinical 
laboratory  evaluation;  evaluation,  internal  quality  control; 
SP591.  pp.  53-62  (Aug.  1980). 

Evaluation,  qualifications  of  laboratory  personnel;  improvement; 
proficiency  testing;  checklist;  CLIA  '67;  Clinical  Laboratories 
Improvement  Act  of  1967;  clinical  laboratory  evaluation; 
evaluation,  internal  quality  control;  evaluation,  performance; 
SP591.  pp.  53-62  (Aug.  1980). 

Evaluations;  reviews;  solutions;  thermodynamic  properties; 
aqueous  electrolytes;  electrolyte  data  center;  19920. 

Evaporation;  fission;  high  energy  proton;  neutron  yield  analysis; 
spallation;  SP594,  pp.  417-421  (Sept.  1980). 

Evaporation  rate;  fabric;  flammability;  garments;  gasoline;  heat 
output;  ignition;  burn  injury;  19114. 

Events;  hardware  configuration;  model  validation;  queue;  sched- 
uling policies;  simulation  model;  system  performance;  work- 
loads; cumulative  distribution  function;  SP500-65,  pp.  111-128 
(Oct.  1980). 

Evolution;  planetary  nebulae;  red  giants;  abundances;  19845. 

Evolution;  safeguards  performance  criteria;  safeguards  systems; 
safeguards  technology;  detection;  deterrence;  diversion  of  nu- 
clear energy;  SP582,  pp.  670-676  (June  1980). 

Evolution-stars;  open-stars;  stellar  statistics;  clusters;  19138. 

Excavation;  geotechnical  engineering;  retaining  structures;  shor- 
ing; slope  stability;  construction;  NBS-GCR-80-202. 

Excavation;  geotechnical  engineering;  retaining  structures;  shor- 
ing; slope  stability;  soil  classification;  soil  pressure;  soil  testing; 
trenching;  braced  excavations;  construction;  BSS121. 

Excavation;  geotechnical  engineering;  safety;  shoring;  soil  classi- 
fication; trench;  workshop;  acceptable  work  practices;  NBSIR 
79-1935. 

Excavation;  hardwood;  lumber  grading;  shoring;  softwood; 
timber  engineering;  trench  bracing;  trenching;  construction 
lumber;  construction  safety;  BSS122. 

Excavation;  safety  regulations;  shoring;  trenching;  construction 
safety;  construction  standards;  NBSIR  80-1988. 

Excavation;  shoring;  trenching;  construction  practices;  construc- 
tion safety;  NBSIR  79-1936. 

Excess  Gibbs  energy;  models;  osmotic  coefficient;  polyvalent 
electrolytes;  solutions;  thermodynamic  properties;  activity  co- 
efficient; correlation;  critical  evaluation;  electrolyte  theories; 
799/9. 

Excess  Gibbs  energy  for  electrolytes;  osmotic  coefficients; 

sodium  nitrate;  activity  coefficients;  critically  evaluated  data; 

JPCRD  9,  No.  2,  513-518  (1980). 
Excess    volumes;    heat    of    mixing;    liquid-vapor  equilibria; 

methane  -h  propane;  binary  mixtures;  data  correlation;  JPCRD 

9,  No.  3,  721-734  (1980). 
Excess  volumes;  liquid  mixtures;  LNG  components;  multicom- 

ponent  systems;  orthobaric;  densities;  19537. 
Exchange  and  correlation;  low  energy  electrons;  mean  free 

path;  19858. 

Exchange  forces;  ion-induced  dipole  interactions;  ion-quadru- 
pole  interactions;  lithium  molecule-ion;  long-range  interac- 
tions; ab  initio  computation;  19084. 


Exchange  interaction;  magnetism;  neutron  scattering;  rare  earth 
compounds;  spin  excitations;  crystal  fields;  19256. 

Exchange  interaction;  magnetism;  neutron  scattering;  rare  earth 
compounds;  spin  excitations;  crystal  fields;  19604. 

Exchange  potentials;  model  potential;  collisions;  electron-mole- 
cule; 19747 

Excimer;  magnesium;  discharge;  19453. 

Excimer;  thallium;  discharge;  19152. 

Excimer  laser;  excited  state  absorption;  group  II  dimer;  19187. 
Excimer  laser;  free-bond  absorption;  gain  cross  section;  alkali 

dimers;  19479. 
Excimer  laser;  metal  atoms;  discharges;  19334. 
Excitation;  ionization;  dielectronic  recombination;  electron-ion 

collisions;  19219. 
Excitation;  polarization;  Be"^;  crossed  beams;  cross  sections; 

electron  impact;  19512. 
Excitation  function;  fluence  monitor;  reactor  dosimetry;  thresh- 
old reactions;  U-fission  spectrum  averaged  cross  sections; 

SP594.  pp.  199-203  (Sept.  1980). 
Excitation  functions  E  =  5-80  MeV;  nuclear  reactions;  semiem- 

pirical  model;  SP594,  pp.  (Sept.  1980). 

Excited  atoms;  cross  sections;  electron  impact;  electron  ionisa- 

tion;  energy  distribution  functions;  19358. 
Excited  state;  ketene;  photochemistry;  spectroscopy;  transient; 

vacuum  ultraviolet;  acetylene;  19493. 
Excited  state  absorption;  group  II  dimer;  excimer  laser;  19187. 
Excited  states;  high  magnetic  fields;  molecular  structure;  19319. 
Excited  states;  Nal  detector;  SP594,  pp.  509-511  (Sept.  1980). 
Excited  states;  photoionization;  sodium;  absolute  cross  section 

measurement;  atom;  cross  section;  19510. 
Exciton  model;  Hauser-Feshbach  and  precompound  analysis; 

nuclear  reactions;  SP594,  pp.  757-761  (Sept.  1980). 
Exciton  model;  master  equations;  neutron  angular  distributions; 

preequilibrium  and  equilibrium  components;  SP594,  pp.  796- 

799  (Sept.  1980). 
Exciton  resonance;  photoelectron  spectra;  reflectance;  synchro- 
tron radiation;  vacuum  ultraviolet;  BeFz  glass;  SP568,  pp.  119- 

123  (July  1980). 

Excluded  volume  effects;  lattice-model  polymer  chains;  polymer 
chain  dynamics;  random-coil  polymer  chains;  relaxation  times; 
self-entanglement  effects;  computer  simulation;  end-to-end 
length;  entanglement  effects;  19864. 

Existing  buildings;  housing  codes;  model  codes;  performance 
levels;  regulations;  rehabilitation;  code  provisions;  compari- 
son; SP586.  pp.  117-133  (June  1980). 

Exotic  nuclei;  heavy  ion  collision;  mass  formula;  quartets;  SU4; 
charge  exchange  reactions;  19265. 

Expansion  factor;  mean-square  radius  of  gyration;  Monte-Carlo; 
reduced  moments;  star-branched  polymers;  branched  poly- 
mers; 19656. 

Experimental  methods;  migration;  molecular  transport;  nuclear 
magnetic  resonance;  polymers;  butane;  diffusion;  19906. 

Experimental  prompt  neutron  spectra;  fermi-gas  model;  fission 
calculation  of  prompt  fission  neutron  spectrum  as  function  of 
fissioning  nucleus  and  excitation  energy;  nuclear-evaporation 
model;  radioactivity;  SP594,  pp.  788-792  (Sept.  1980). 

Experimental  Technology  Incentives  Program;  experimental 
variance;  Occupational  Safety  and  Health  Administration; 
regulatory  experimentation;  regulatory  policy;  standards; 
technological  innovation;  administrative  experimentation;  eva- 
luability  assessment;  evaluation;  TN1114. 

Experimental  Technology  Incentives  Program;  financial  projec- 
tions; productivity;  regulatory  commissions;  regulatory  proc- 
ess; technological  innovation;  computer  model;  electric  utili- 
ties; NBS-GCR-ETIP  79-74 

Experimental  Technology  Incentives  Program;  framework; 
methodology;  policy  experiments;  policy  problems;  technol- 
ogy-based industries;  NBS-GCR-ETIP  80-91 

Experimental  Technology  Incentives  Program;  government 
policy;  innovation;  semiconductor  industry;  technological 
change;  competition;  NBS-GCR-ETIP  80-91. 
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Experimental  Technology  Incentives  Program;  hearing  proce- 
dures; regulatory  lag;  utility  commissions;  caseload  manage- 
ment; case  scheduling;  common  data  formatting;  NBS-GCR- 
ETIP  79-72. 

Experimental  Technology  Incentives  Program;  interim  adjust- 
ment procedures;  regulatory  commissions;  regulatory  process; 
computer  programs;  electric  utilities;  NBS-GCR-ETIP  79-77. 

Experimental  Technology  Incentives  Program;  intermodal 
freight  transportation;  Interstate  Commerce  Commission;  rail 
freight  transportation;  regulatory  experimentation;  regulatory 
policy;  technological  innovation;  administrative  experimenta- 
tion; NBS-GCR-ETIP  80-85. 

Experimental  Technology  Incentives  Program;  marginal  cost- 
ing; rate  structure;  regulatory  commissions;  regulatory  proc- 
ess; technological  innovation;  time  varying  rates;  computer 
models;  electric  utilities;  NBS-GCR-ETIP  79-79. 

Experimental  Technology  Incentives  Program;  nuclear  regula- 
tory standards;  regulatory  experimentation;  administrative  ex- 
perimentation; evaluation;  NBSIR  80-2086. 

Experimental  Technology  Incentives  Program;  productivity; 
regulatory  commissions;  regulatory  process;  technological  in- 
novation; electric  utilities;  NBS-GCR-ETIP  79-82. 

Experimental  Technology  Incentives  Program;  productivity; 
regulatory  commissions;  regulatory  process;  technological  in- 
novation; electric  utilities;  NBS-GCR-ETIP  79-81. 

Experimental  trends;  statistical  model;  SP594,  pp.  848-852  (Sept. 
1980). 

Experimental  variance;  Occupational  Safety  and  Health  Admin- 
istration; regulatory  experimentation;  regulatory  policy;  stand- 
ards; technological  innovation;  administrative  experimenta- 
tion; evaluability  assessment;  evaluation;  Experimental  Tech- 
nology Incentives  Program;  TNI  114. 

Experiments;  finite  elements;  Scheffe,  design;  spline;  volume; 
calibration  curve;  /  Res.  85,  No.  4,  295-304  (July-Aug.  1980). 

Explosion;  explosion  containment;  mine  safety;  bibliography; 
coal  mines;  electrical  equipment;  enclosures;  NBSIR  80-2112. 

Explosion  containment;  mine  safety;  bibliography;  coal  mines; 
electrical  equipment;  enclosures;  explosion;  NBSIR  80-2112. 

Explosions;  fire  investigations;  fire  investigators;  hydrocarbons; 
photography;  accelerants;  arson;  building  fires;  electrical  fires; 
H134. 

Exponential  function;  multiprecision  calculations;  relative  preci- 
sion; unrestricted  arguments;  unrestricted  ranges;  error  analy- 
sis; 19380 

Exposure;  exposure  modeling;  photolysis  kinetics;  photoresist; 
sensitometry;  Van  Kreveld's  law;  19801. 

Exposure;  exposure  reciprocity;  kinetic  equations;  photochemis- 
try; photon  intensity;  photoresist  exposure;  rate  constants; 
saturation  effect;  chemical  kinetics;  19418. 

Exposure  meters;  film;  filters;  law  enforcement  photography; 
lenses;  lighting  equipment;  photographic  equipment;  cameras; 
SP480-23. 

Exposure  modeling;  photolysis  kinetics;  photoresist;  sensito- 
metry; Van  Kreveld's  law;  exposure;  19801. 

Exposure  reciprocity;  kinetic  equations;  photochemistry;  photon 
intensity;  photoresist  exposure;  rate  constants;  saturation 
effect;  chemical  kinetics;  exposure;  19418. 

Exposure  standard;  iridium- 192  seeds;  NBS  standard  graphite 
chambers;  open-air  geometry;  reentrant  chamber;  J.  Res.  85, 
No.  1,  19-25  (Jan.-Feb.  1980). 

Exposure  to  geothermal  fluids;  geothermal-well  cements;  perme- 
ability to  water;  shear-bond  strength  to  steel;  splitting  tensile 
strength;  compressive  strength;  NBSIR  80-2099-2. 

Extended  chain  fibrils;  polymer  crystallization;  shish  kebabs; 
crystalhzation  theory  flow  induced  crystallization;  19167. 

Extended  corresponding  states;  extended  critical  region;  math- 
ematical model;  natural  gas  components;  nitrogen-methane 
mixtures;  PVTx  properties  measurements;  equation  of  state; 
19782 

Extended  critical  region;  mathematical  model;  natural  gas  com- 
ponents; nitrogen-methane  mixtures;  PVTx  properties  meas- 


urements; equation  of  state;  extended  corresponding  states; 
19782 

Extension;  rubber;  strain-energy  function;  Valanis-Landel  form; 
biaxial;  elasticity;  elastomers;  19502. 

Extreme  ultraviolet  mirrors;  extreme  ultraviolet  telescopes;  opti- 
cal constants;  reflectivity;  reflectometer;  solid  state  physics; 
synchrotron  radiation;  ultraviolet  optical  system  design;  ultra- 
violet spectroscopy;  19640. 

Extreme  ultraviolet  radiation;  instrumentation;  radiometric 
transfer  standards;  radiometry;  synchrotron  radiation;  detec- 
tors; 19664. 

Extreme  ultraviolet  telescopes;  optical  constants;  reflectivity;  re- 
flectometer; solid  state  physics;  synchrotron  radiation;  ultra- 
violet optical  system  design;  ultraviolet  spectroscopy;  extreme 
ultraviolet  mirrors;  19640. 

Extrinsic  infrared  absorption;  KBr;  KCl;  laser  windows;  volume 
and  surface  impurities;  wavelength  modulation  spectroscopy; 
SP568.  pp.  99-117  (July  1980). 

Extruded  semicrystalline  polymers;  fibrous  materials;  polymers; 
strength;  elastic  modulus;  19938. 

£•  =  60  to  110  MeV;  measured  a{E)  at  110°  and  128°  up  to  8.6 
MeV  in  excitation  energy;  nuclear  reactions;  ^^e(e,e'  );  de- 
duced J,  IT,  B(CL);  19691. 

F 

Fabric;  flammability;  garments;  gasoline;  heat  output;  ignition; 
burn  injury;  evaporation  rate;  19114. 

Fabrication;  failure  analysis;  fatigue;  fracture;  materials  science; 
nondestructive  evaluation;  piping;  pressure  vessels;  product 
liability;  pumps  and  valves;  standards;  statistical  modeling; 
welding;  ASME  Boiler  Code;  data;  SP588. 

Fabric  flammability;  fire  departments;  fire  investigations;  smoke; 
NBS-GCR-80-270 

Fabric  flammability;  fire  suppression;  fire  tests;  flame  research; 
smoke  detectors;  toxicity;  bibliographies;  building  fires;  cable 
fires;  compartment  fires;  decision  analysis;  NBSIR  80-2114. 

Fabrics;  heat  flux;  insulative  properties;  modacrylics;  polyesters; 
protective  clothing;  radiant  energy;  wool  fabrics;  aramids; 
burns  (injuries);  char  strength;  convective  energy;  cotton  fab- 
rics; 19120. 

Face  shield;  headgear;  helmet;  impact;  protective  equipment; 
riot  helmet;  19700. 

Facilities;  fluence;  flux;  monitor;  neutron;  sources;  standardiza- 
tion; calibration;  detection;  dosimetry;  SP594.  pp.  747-751 
(Sept.  1980). 

Factorization;  Hauser-Feshbach  theory;  statistical  models;  width 
fluctuation  correction  factor;  compound-nucleus  reactions; 
cross  sections;  elastic  enhancement  factors;  SP594,  pp.  762-764 
(Sept.  1980). 

Factorization  methods;  linear  difference  equations;  linear  recur- 
rence relations;  Miller's  algorithm;  numerical  stability;  Olver's 
algorithm;  NBSIR  80-1976. 

Factor-jump  thermogravimetry;  oxidation;  polystyrene;  pyroly- 
sis;  thermal  degradation;  thermogravimetry;  activation  energy; 
79795. 

Fahrenheit;  IPTS-68;  Kelvin;  temperature;  temperature  scale; 
Celsius;  19169. 

Failure;  failure  investigation;  hoisting  loads;  hyperbolic  shell; 
collapse;  concrete;  concrete  strength;  construction;  construc- 
tion loads;  cooling  tower;  dynamic  effects;  NBSIR  80-2010. 

Failure;  fatigue;  mechanical  properties;  PMMA;  polyethylene; 
poly(methyl  methacrylate);  time-dependent  behavior;  additi- 
vity  of  damage;  Bailey  criterion;  damage  accumulation;  19690. 

Failure;  hyperbolic  shell;  shell;  collapse;  concrete;  concrete 
strength;  construction;  cooling  tower;  NBSIR  78-1578. 

Failure  analysis;  fatigue;  fracture;  materials  science;  nondestruc- 
tive evaluation;  piping;  pressure  vessels;  product  liability; 
pumps  and  valves;  standards;  statistical  modeling;  welding; 
ASME  Boiler  Code;  data;  fabrication;  SP588. 

Failure  analysis;  Incoloy  800;  alloy  800;  coal  conversion;  19736. 
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Failure  criteria;  flaws;  fracture;  K/c;  laser  windows;  Weibull; 
yield  stress;  brittle  failure;  SP568,  pp.  151-159  (July  1980). 

Failure  data;  fatigue;  fracture;  inservice  data;  mechanical  engi- 
neering; nuclear  reactors;  piping;  pressure  vessel;  pump;  reli- 
ability; risk  analysis;  valves;  19085. 

Failure  investigation;  hoisting  loads;  hyperbolic  shell;  collapse; 
concrete;  concrete  strength;  construction;  construction  loads; 
cooling  tower;  dynamic  effects;  failure;  NBSIR  80-2010. 

Failure  prediction;  fracture;  oxidation;  silicon  nitride;  strength; 
ceramic  turbines;  19792. 

Fall  arresting  systems;  industrial  and  construction  industries; 
occupational  safety;  safety  belts;  scaffolding;  accident  data; 
19233. 

Fallout  protection;  gamma-ray  shielding;  nuclear  detonations; 
nuclear  war;  radiation  shielding;  civil  defense;  SP570. 

False  alarms;  health  care  facilities;  hospitals;  ionization  detec- 
tors; maintenance;  NFPA  101;  nursing  homes;  photoelectric 
detectors;  smoke  detectors;  surveys;  detector  location;  NBSIR 
80-2130 

Fan  depressurization;  mobile  home;  sulfur  hexafluoride;  tracer 
gas;  air  leakage  measurements;  environmental  chamber; 
NBSIR  80-2105. 

Fano  factor;  ionization  yields;  stopping  power;  W-values;  elec- 
trons; energy  degradation  spectra;  19400. 

Faraday;  fundamental  constants;  silver;  coulometry;  electro- 
chemical equivalent;  electrochemistry;  /  Res.  85,  No.  3,  175- 
191  (May-June  1980), 

Faraday  constant;  silver;  coulometer;  coulometry;  electrochem- 
istry; 19472. 

Faraday  constant;  4-aminopyride;  coulometry;  19814. 

Faraday  rotator;  high  power  laser  materials;  optical  damage 
threshold;  top-seeded  solution  technique;  two  photon  absorp- 
tion; uniaxial  crystal;  yttrium  lithium  fluoride;  advanced  laser 
materials;  crystal  growth;  crystalline  fluorides;  SP568,  pp. 
127-135  (July  1980). 

Far  ultraviolet;  light  pulse  shape;  vacuum  spark;  19609. 

Fast  breeder  blanket  facility;  fast  reactor;  neutron  spectrum; 
proton-recoil;  2DB;  calculated  neutron  spectrum;  SP594,  pp. 
568-571  (Sept.  1980). 

Fast  breeder  blanket  facility;  fast  reactors;  foil  activation;  blan- 
kets; breeding;  capture  rates;  SP594,  pp.  572-575  (Sept.  1980). 

Fast  breeder  reactors;  FBBF;  gamma-ray  heating;  thermolu- 
minescent dosimeters;  TLD;  blankets;  CaF2:Dy;  SP594,  pp. 
576-580  (Sept.  1980). 

Fast  breeders;  nuclear  data;  SP594,  pp.  6-17  (Sept.  1980). 

Fast  chopper;  Nd-145;  resonance  parameters;  total  cross  section; 
0.02-350  eV;  SP594,  p.  877  (Sept.  1980). 

Fast  chopper;  neutron  parameters;  transmission  measurements; 
Cm  isotopes;  SP594.  p.  908  (Sept.  1980). 

Fast  critical  assemblies;  nondestructive  assay;  plutonium;  reac- 
tivity; spectral  index;  uranium;  autoradiography;  SP582,  pp. 
391-424  (June  1980). 

Fast  critical  experiments;  fast  reactors;  L.W.  reactors;  actinide 
generation  chain;  actinides  cross  sections;  SP594,  pp.  18-24 
(Sept.  1980). 

Fast  critical  facility;  fast  reactor;  integral  experiment;  least 
square  fitting;  neutron  spectrum;  sample  perturbation;  actinide 
recycle;  cross  section  evaluation;  SP594,  pp.  552-556  (Sept. 
1980). 

Fast  Fourier  transform;  linear  load;  Newton-Raphson  iteration 
method;  nonlinear  load;  time-domain  measurements;  time-step- 
ping finite-difference  technique;  transient;  traveling-wave  an- 
tenna; 19466. 

Fast  neutron;  gamma  rays  of  discrete  and  continuum;  SP594,  pp. 

397-407  (Sept.  1980). 
Fast  neutron  capture;  fission  product  nuclei;  SP594,  pp.  368-379 

(Sept.  1980). 

Fast  neutrons;  laminagraphy;  neutrons;  radiography;  reactor  fuel 
subassemblies;  resonance  neutrons;  thermal  neutrons;  three- 
dimensional  radiography;  19214. 

Fast  neutron  time-of-flight  cr(^)  equipment;  movable  detectors; 


D  and  T  gas  targets;  SP594,  pp.  537-541  (Sept.  1980). 
Fast  reactor;  integral  experiment;  least  square  fitting;  neutron 
spectrum;  sample  perturbation;  actinide  recycle;  cross  section 
evaluation;  fast  critical  facility;  SP594,  pp.  552-556  (Sept. 
1980). 

Fast  reactor;  neutron  spectrum;  proton-recoil;  2DB;  calculated 
neutron  spectrum;  fast  breeder  blanket  facility;  SP594,  pp. 
568-571  (Sept.  1980). 

Fast  reactors;  capture  cross  sections;  SP594,  pp.  662-666  (Sept. 
1980). 

Fast  reactors;  foil  activation;  blankets;  breeding;  capture  rates; 
fast  breeder  blanket  facility;  SP594,  pp.  572-575  (Sept.  1980). 

Fast  reactors;  group  cross  sections;  integral  experiments;  least- 
squares  adjustment;  chi-square;  data  consistency;  data  testing; 
ENDF/B-IV;  ENDF/B-V;  SP594,  pp.  182-186  (Sept.  1980). 

Fast  reactors;  group  cross  sections;  integral  experiments;  least- 
squares  adjustment;  LMFBR;  sensitivity  analysis;  uncertainty 
analysis;  breeding  ratio;  calculational  bias  uncertainties; 
SP594,  pp.  177-181  (Sept.  1980). 

Fast  reactors;  integral  and  critical  experiments;  symbiosis;  thor- 
ium; cross  sections;  SP594,  pp.  119-121  (Sept.  1980). 

Fast  reactors;  L.W.  reactors;  actinide  generation  chain;  actinides 
cross  sections;  fast  critical  experiments;  SP594,  pp.  18-24 
(Sept.  1980). 

Fatality  (LC50);  hydrogen  cyanide;  incapacitation;  inhalation; 
test  method;  toxicology;  combustion;  NBSIR  80-2077. 

Fatigue;  fatigue  mechanism;  fatigue  research;  fracture  mechan- 
ics; mathematical  modeling;  metals  fatigue;  plastics  fatigue; 
quantitative  microscopy;  statistical  aspects  of  fatigue;  compos- 
ite materials;  corrosion  fatigue;  durability;  19448. 

Fatigue;  fracture;  inservice  data;  mechanical  engineering;  nucle- 
ar reactors;  piping;  pressure  vessel;  pump;  reliability;  risk  anal- 
ysis; valves;  failure  data;  19085. 

Fatigue;  fracture;  materials  science;  nondestructive  evaluation; 
piping;  pressure  vessels;  product  liability;  pumps  and  valves; 
standards;  statistical  modeling;  welding;  ASME  Boiler  Code; 
data;  fabrication;  failure  analysis;  SP588. 

Fatigue;  fracture;  mathematical  modeling;  micromechanics;  mi- 
crostructure;  nuclear  fuel  element;  paper;  quantitative  micros- 
copy; size  effect;  solid  mechanics;  statistical  methods;  steel; 
19086 

Fatigue;  mechanical  properties;  PMMA;  polyethylene; 
poly(methyl  methacrylate);  time-dependent  behavior;  additi- 
vity  of  damage;  Bailey  criterion;  damage  accumulation;  fail- 
ure; 19690 

Fatigue;  persistent  slip  band;  plastic  strain;  random  cycling; 

single  crystal  copper;  copper  crystal;  19694. 
Fatigue;  stainless  steel;  surgical  implant  metals;  titanium  alloy; 

cobalt-chromium  alloy;  corrosion-fatigue;  19100. 
Fatigue  crack;  NDE;  ultrasonic  diffraction;  crack  closure;  crack 

surfaces;  19648. 

Fatigue  (materials);  fracture  (materials);  low  temperature  tests; 
mechanical  properties;  nickel  alloys;  steels;  19550. 

Fatigue  mechanism;  fatigue  research;  fracture  mechanics;  math- 
ematical modeling;  metals  fatigue;  plastics  fatigue;  quantitative 
microscopy;  statistical  aspects  of  fatigue;  composite  materials; 
corrosion  fatigue;  durability;  fatigue;  19448. 

Fatigue  mechanism;  fracture  mechanics;  mathematical  modeling; 
micromechanics;  polymers;  quantitative  microscopy;  slip 
bands;  statistical  aspects  of  fatigue;  striations;  composite  mate- 
rials; corrosion  fatigue;  dislocations;  19087. 

Fatigue  research;  fracture  mechanics;  mathematical  modeling; 
metals  fatigue;  plastics  fatigue;  quantitative  microscopy;  statis- 
tical aspects  of  fatigue;  composite  materials;  corrosion  fatigue; 
durability;  fatigue;  fatigue  mechanism;  19448. 

F-atom  reactions;  FCO;  F2CO;  infrared  spectrum;  matrix  isola- 
tion; NF3;  normal  coordinate  analysis;  photodissociation;  ul- 
traviolet spectrum;  CO;  discharge  sampling;  19393. 

F-atom  reactions;  infrared  spectrum;  matrix  isolation;  photode- 
composition;  CFsBr;  CF4Br;  CF3CI;  CF4CI;  CF3I;  CF4I; 
19760 


All 


Fault  trees;  loss  prevention;  risk;  safety;  accidents;  19320. 

FBBF;  gamma-ray  heating;  thermoluminescent  dosimeters; 
TLD;  blankets;  CaF2:Dy;  fast  breeder  reactors;  SP594.  pp. 
576-580  (Sept.  1980). 

FCO;  F2CO;  infrared  spectrum;  matrix  isolation;  NF3;  normal 
coordinate  analysis;  photodissociation;  ultraviolet-  spectrum; 
CO;  discharge  sampling;  F-atom  reactions;  19393. 

F-centers;  gamma-ray  dosimetry;  lithium  fluoride;  M-centers; 
megarad  dosimetry;  N-centers;  radiation  darkening;  radiation 
processing;  R-centers;  absorption  spectroscopy;  alkali  halides; 
color  centers;  darkening  of  crystals;  dosimetry;  electron  dosi- 
metry; 19352. 

F-chart  method;  flat-plate  solar  collectors;  solar  energy  system; 
TRNSYS  computer  program;  air  leakage;  19870. 

Fe;  laser-damage;  ultrapure  KBr;  SP568,  p.  125  (July  1980). 

Feasibility  study;  integrated  utilities;  MIUS;  on-site  utilities; 
energy  conservation;  environmental  impact;  NBSIR  79-1787. 

Feature  analysis;  file  access  function;  file  manipulation  function; 
network  architecture;  common  command  language;  communi- 
cation protocols;  computer  network  protocols;  NBS-GCR-80- 
256. 

Feature  analysis;  network  architecture;  networking;  session  pro- 
tocol; transport  protocols;  communication  protocols;  comput- 
er network  protocols;  NBS-GCR-80-245. 

Fe,  Cu,  Ni,  Pb;  measure  time-of-flight  spectra;  SP594,  pp.  139- 
142  (Sept.  1980). 

Federal  agencies;  language  translators;  maintenance;  portability; 
conversion  costs;  conversion  problems;  conversion  tools;  data- 
base management;  SP500-62. 

Federal  buildings;  life-cycle  costing;  solar  energy;  energy  con- 
servation; 19067. 

Federal  data  bases;  Federal  information  services;  Federal  librar- 
ies; networks;  special  libraries;  White  House  conference  on 
library  and  information  services;  19250. 

Federal  energy  management  program;  life-cycle  costing;  public 
buildings;  renewable  energy;  solar  energy;  solar  photovoltaic; 
cost  effectiveness;  economic  evaluations;  energy  conservation; 
H135. 

Federal  Government;  laboratory;  measurement;  metrology;  pre- 
cision; test  equipment;  calibration;  SP546,  1980  Edition. 

Federal  Hazardous  Substances  Act;  flammability;  granulars;  haz- 
ardous substances;  pastes;  powders;  shredded  and  slit  films; 
solids;  sparks;  test  methods;  NBSIR  78-1580. 

Federal  Information  Processing  Standard;  FORTRAN;  numeric 
methods;  programming  language;  scientific  computing  engi- 
neering; software;  standards;  data  processing;  FIPS  PUB  69. 

Federal  Information  Processing  Standard;  format  track;  oper- 
ational specification;  rotating  mass  storage  subsystems;  sense 
information;  status  byte;  command  codes;  disk  drives;  FIPS 
PUB  63. 

Federal  Information  Processing  Standard;  geographic  point  lo- 
cation; latitude;  Latitude  and  Longitude;  longitude;  mapping; 
State  Plane  Coordinate  System;  surveying;  Universal  Trans- 
verse Mercator  (UTM);  coordinate  system;  elevation;  FIPS 
PUB  70 

Federal  Information  Processing  Standard;  input/output;  inter- 
faces; automatic  data  processing  (ADP);  channel  level  power 
control  interface;  computer  peripherals;  computers;  FIPS  PUB 
61. 

Federal  Information  Processing  Standard;  input/output;  inter- 
faces; automatic  data  processing  (ADP);  channel  level  power 
control  interface;  computer  peripherals;  computers;  FIPS  PUB 
60-1. 

Federal  Information  Processing  Standard;  input/output;  inter- 
faces; operational  specifications  for  magnetic  tape  subsystems; 
automatic  data  processing  (ADP);  channel  level  power  con- 
trol interface;  computer  peripherals;  computers;  FIPS  PUB  62. 

Federal  Information  Processing  Standard;  interactive  program- 
ming; programming  language;  software;  standards;  time-shar- 
ing; BASIC;  data  processing;  FIPS  PUB  68. 

Federal  Information  Processing  Standards;  geography;  informa- 


tion processing  standards;  information  systems;  national  gov- 
ernment; representations  and  codes;  standards;  statistical  data; 
ADP  standards;  computers;  data  elements  and  codes;  data 
processing;  FIPS  PUB  6-3. 

Federal  Information  Processing  Standards  Publication;  file  proc- 
essing; software;  software  selection;  computer  applications; 
computer  programs;  data  administration;  database  manage- 
ment; database  standards;  data  processing;  data  resource  man- 
agement; FIPS  PUB  77. 

Federal  Information  Processing  Standards  Publication;  file 
structure;  magnetic  tapes;  tape  labels;  data  interchange;  FIPS 
PUB  79 

Federal  Information  Processing  Standards  Publication;  measure- 
ment; performance;  remote  batch;  selection;  service;  analysis; 
computer;  evaluation;  FIPS  PUB  72. 

Federal  Information  Processing  Standards  Publication;  security 
controls;  system  life  cycle;  system  security;  ADP  availability; 
ADP  security;  application  system  security;  computer  applica- 
tions; computer  reliability;  computer  security;  data  confiden- 
tiality; data  integrity;  FIPS  PUB  73. 

Federal  Information  Processing  Standards  Publication;  software; 
computer  program;  database;  database  management  system; 
data  dictionary  system;  data  inventory;  data  management; 
data  standards;  documentation;  FIPS  PUB  76. 

Federal  information  services;  Federal  libraries;  networks;  special 
libraries;  White  House  conference  on  library  and  information 
services;  Federal  data  bases;  19250. 

Federal  libraries;  networks;  special  libraries;  White  House  con- 
ference on  library  and  information  services;  Federal  data 
bases;  Federal  information  services;  19250. 

Federal  programs;  laboratory  accreditation;  monitoring;  quality 
assurance;  standard  methods;  data;  environment;  19715. 

Federal  use  of  voluntary  standards;  procedural  history;  ration- 
ale; standardization;  economic  impact  of  regulations;  econom- 
ic impact  of  standards;  economic  information  on  standards; 
NBSIR  80-2123. 

Feedback;  implementation;  inspections;  laboratory  accreditation; 
laboratory  performance  evaluation;  noncompliance;  proficien- 
cy; countercheck  reference  tests;  critical  control  features; 
SP591,  pp.  79-84  (Aug.  1980). 

Feedback;  incentives;  metering;  rate  structures;  water  conserva- 
tion; consumer  education;  energy  conservation;  NBSIR  80- 
2119 

Fe-Ni  alloys;  martensite;  shock  deformation;  Tishomingo  mete- 
orite; x-ray  diffraction;  electron  microscopy;  19947. 

Fergusonite;  oxidation-reduction;  scheelite;  thermogravimetric 
analysis;  cerium  niobate;  cerium  tantalate;  19638. 

Fergusonite;  scheelite;  brannerite;  cerium  niobate;  cerium  tanta- 
late; cerium  titanate;  crystal  chemistry;  crystallography; 
19676 

Fermi-gas  model;  fission  calculation  of  prompt  fission  neutron 
spectrum  as  function  of  fissioning  nucleus  and  excitation 
energy;  nuclear-evaporation  model;  radioactivity;  comparisons 
to  23^(n,0  and  252cf(sO;  SP594.  pp.  788-792  (Sept.  1980). 

Fermi  resonance;  longitudinal  acoustic  modes;  «-alkanes;  Raman 
intensities;  structural  defects;  transverse  acoustic  modes;  bond 
polarizabilities;  calculated  frequencies;  19692. 

Ferric;  ferric/ferrous  ratio;  ferrous;  ionic;  ionic  conductivity; 
magnetohydrodynamics  iron;  MHD;  silicates;  coal  slag;  con- 
ductivity; electrical;  electrical  conductivity;  19576. 

Ferric/ferrous  ratio;  ferrous;  ionic;  ionic  conductivity; 
magnetohydrodynamics  iron;  MHD;  silicates;  coal  slag;  con- 
ductivity; electrical;  electrical  conductivity;  ferric;  19576. 

Ferrite  content;  fracture;  mechanical  properties;  stainless  steel; 
strength;  toughness;  welds;  cryogenic;  delta  ferrite;  19673. 

Ferritic  stainless  steels;  gaseous  environments;  nickel  alloy  671; 
nickel  alloy  800;  oxidizing/sulfidizing  gas;  premature  failure; 
stress  corrosion  cracking;  austenitic  stainless  steels;  coal  gasifi- 
cation; elevated  temperatures;  19623. 

Ferroelectricity;  piezoelectric  polymers;  polarization;  poly(vinyl 
chloride);  poly(vinyl  fluoride);  poly(vinylidene  fluoride);  pyr- 
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oelectric  polymers;  space  charge;  crystal  relaxations;  electrets; 
19734. 

Ferroelectrics;  glass-ceramics;  heat  switches;  polarization;  refrig- 
eration; specific  heat  strontium  titanate;  ceramics;  cryogenics; 
dielectric  constant;  electrocaloric  effect;  entropy;  19534. 

Ferromagnet;  magnetic  superconductor;  neutron  scattering 
phase  transition;  rare  earth;  crystal  field  effects;  19258. 

Ferromagnetism;  LEED;  magnetism;  nickel;  PLEED;  polarized 
LEED;  surface  magnetism;  19104. 

Ferrous;  ionic;  ionic  conductivity;  magnetohydrodynamics  iron; 
MHD;  silicates;  coal  slag;  conductivity;  electrical;  electrical 
conductivity;  ferric;  ferric/ferrous  ratio;  19576. 

Ferrous  scrap;  resource  recovery;  temperature;  test  procedure; 
time;  combustibles;  19285. 

Ferrous  sulfate  dosimeter;  gamma  radiation;  process  control; 
quality  control;  radiation  sterilization;  radiochromic  dye  dosi- 
meter; red  Perspex  dosimeter;  absorbed  dose;  eerie  sulfate 
dosimeter;  cobalt-60  source;  commissioning  dosimetry;  dosi- 
metry; 19343. 

FFT;  moment  method;  resistively  loaded  antenna;  TEM  horn; 
time  domain  measurement;  transient  response;  conical  anten- 
na; effective  length;  19464. 

FIR  frequency  synthesis;  laser  frequency  measurement;  optically 
pumped  FIR  laser;  stabilized  CO2  lasers;  CH2F2;  difluoro- 
methane;  19452. 

FIR  laser;  laser  frequency  measurement;  new  laser  lines;  relative 
intensity;  relative  polarization;  CH2DOH;  CO2  laser;  19460. 

Fiber;  glass;  microsphere;  Monte  Carlo;  particulate;  quantitative 
analysis;  analytical  standards;  electron  probe  microanalysis; 
19732. 

Fiber  attenuation;  fiber  loss;  fiber  scattering;  optical  time 
domain  reflectometry;  Rayleigh  scattering;  backscattering; 
TN1018 

Fiberglass/epoxy;  fiber  reinforced  composites;  graphite/polysul- 
fone;  orthopedic  materials;  PECF;  polymer  matrix;  polypro- 
pylene; polysulfone;  aromatic  polyamide  fiber;  autoclave  sta- 
bility; biomaterial;  composites;  degradation  resistance;  19689. 

Fiberglass/epoxy  composite;  mechanical  properties;  niobium-tin; 
niobium-titanium;  strain;  superconducting  coil  composite;  su- 
perconducting wire;  critical  current;  NBSIR  80-1633. 

Fiber  loss;  fiber  scattering;  optical  time  domain  reflectometry; 
Rayleigh  scattering;  backscattering;  fiber  attenuation;  TN1018. 

Fiber  optic  joints;  fiber  optics;  fiber  optics-single  mode;  index 
profile;  measurements;  attenuation;  bandwidth;  SP597. 

Fiber  optics;  fiber  optics-single  mode;  index  profile;  meas- 
urements; attenuation;  bandwidth;  fiber  optic  joints;  SP597. 

Fiber  optics;  graded  index  materials;  infrared;  magneto-optics; 
nonlinear  optics;  piezo-optics;  planar  waveguides;  thermo- 
optics;  thin  films;  ultraviolet;  SP574. 

Fiber  optics;  guided  wave  transmission;  optical  cable;  optical 
communication;  optical  fiber;  optical  fiber  waveguide;  optical 
transmission;  optical  waveguide;  telecommunications;  wave- 
guide; communications;  19495. 

Fiber  optics;  interlaboratory  comparisons;  measurements;  optical 
communications;  quality  control;  attenuation;  19461. 

Fiber  optics-single  mode;  index  profile;  measurements;  attenu- 
ation; bandwidth;  fiber  optic  joints;  fiber  optics;  SP597. 

Fiber  reinforced  composites;  graphite/polysulfone;  orthopedic 
materials;  PECF;  polymer  matrix;  polypropylene;  polysulfone; 
aromatic  polyamide  fiber;  autoclave  stability;  biomaterial; 
composites;  degradation  resistance;  fiberglass/epoxy;  19689. 

Fiber  scattering;  optical  time  domain  reflectometry;  Rayleigh 
scattering;  backscattering;  fiber  attenuation;  fiber  loss; 
rN1018 

Fibril;  fibrous  structure;  high  elastic  modulus  material;  microfi- 
bril; microfibrillar;  tie  molecules;  annealing;  drawing;  19688. 

Fibril;  fibrous  structure;  microfibril;  necking;  plastic  deforma- 
tion; spherulitic  structure;  tie  molecule;  crystalline  polymer; 
cylindritic  structure;  19674. 

Fibrils;  fibrous  structure;  fracture;  load-elongation  curve;  micro- 
fibrils; point  defects  of  microfibrillar  structure;  ruptured 


chains;  strength;  tie  molecules;  crystalline  polymer;  elastic 
modulus;  19901. 

Fibrils;  fibrous  structure;  microfibrils;  superdrawing;  Taut  tie 

molecules;  annealing;  crystallization;  elastic  modulus;  19903. 
Fibrous  materials;  polymers;  strength;  elastic  modulus;  extruded 

semicrystalline  polymers;  19938. 
Fibrous  structure;  fracture;  load-elongation  curve;  microfibrils; 

point  defects  of  microfibrillar  structure;  ruptured  chains; 

strength;  tie  molecules;  crystalline  polymer;  elastic  modulus; 

fibrils;  19901. 

Fibrous  structure;  high  elastic  modulus  material;  microfibril;  mi- 
crofibrillar; tie  molecules;  annealing;  drawing;  fibril;  19688. 

Fibrous  structure;  intrinsic  viscosity  of  macromolecules;  intrinsic 
viscosity  of  spheroids;  longitudinal  gradient  flow;  permeabil- 
ity of  polymers;  plastic  deformation  of  crystalline  polymers; 
plastic  deformation  of  fibrous  structure;  radical  formation 
upon  tensile  loading;  19663. 

Fibrous  structure;  microfibril;  necking;  plastic  deformation; 
spherulitic  structure;  tie  molecule;  crystalline  polymer;  cylin- 
dritic structure;  fibril;  19674. 

Fibrous  structure;  microfibrils;  superdrawing;  Taut  tie  mole- 
cules; annealing;  crystallization;  elastic  modulus;  fibrils;  19903. 

Fickian  diffusion;  food  package;  interaction  parameter;  migra- 
tion; partition  coefficient;  radiolabeled  additive;  solubility; 
equilibrium  partitioning;  19651. 

Fick's  Law;  Fokker-F^lanck  equation;  process  modeling;  semi- 
conductors; silicon;  vacancies;  Browian  motion;  diffusion; 
19726 

Field;  flame  impingement;  heat  transfer;  radiation;  temperature; 

velocity;  ceilings;  convection;  NBS-GCR-80-251. 
Field  concrete  licensing;  prequalifying  agency;  testing  agency; 

accreditation;  concrete  testing  laboratories;  SP591,  pp.  156-163 

(Aug.  1980). 

Field  emission  microscopy;  field  ion  microscopy;  surface  atomic 

structure;  thorium;  19223. 
Field  evaporation;  molecular  ions;  semiconductor  mass  analysis; 

799/7. 

Field  ionization  mass  spectrometry;  ion  fragmentation;  mass 
spectrometry;  perfluoroethane;  photoelectron  spectroscopy; 
quasiequilibrium  theory;  threshold  photoelectron  spectros- 
copy; QFe;  coincidence  mass  spectrometry;  19291. 

Field  ion  microscopy;  hydrogen;  inhibitors;  iron;  organic  coat- 
ings; titanium-palladium  alloys;  vanadium;  chromate;  electro- 
chemistry; ellipsometry;  NBSIR  80-2101  (Navy). 

Field-ion  microscopy;  ion  microscopy;  microscopy;  19769. 

Field  ion  microscopy;  iron  carbides;  microstructure;  polycrystal- 
line  iron  whiskers;  whiskers;  chemical  vapor  deposition; 
19927 

Field  ion  microscopy;  photoillumination  effect;  silicon;  19210. 
Field  ion  microscopy;  surface  atomic  structure;  thorium;  field 

emission  microscopy;  19223. 
Field-ion  microscopy;  surface  physics;  surface  reconstruction; 

atomic  surface  structure;  19940. 
Field  of  values;  Hermitian  part;  Jordan  form;  positive  definite; 

square  root;  19499. 
Field  survey;  guidelines;  low-sloped  roofs;  roofing  performance; 

solar  collectors;  collector  installation;  TNI  134. 
Field  survey;  insulation;  moisture  content;  residences;  retrofit; 

thermal  resistivity;  conservation;  energy;  TNI  131. 
Fifth  wheel;  inspection;  measured  course;  odometer;  taximeter; 

test  procedure;  tire  pressure;  tolerances;  calibration;  distance; 

HI  37 

Figure  of  merit;  low-level  counting;  natural  radiocarbon;  small 

gas  proportional  and  liquid  scintillation  counters;  atmospheric 

pollutants;  19677 
Filar  eyepiece;  image-shearing  eyepiece;   integrated  circuits; 

linewidth  measurements;  microelectronics;  micrometrology; 

optical  microscope;   photoelectric   microscope;  photomask; 

scanning  electron   microcsope;   semiconductor  technology; 

SP400-43. 

File  access  function;  file  manipulation  function;  network  archi- 
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lecture;  common  command  language;  communication  proto- 
cols; computer  network  protocols;  feature  analysis;  NBS- 
GCR-80-256. 

File  assignment  problem;  optimization;  performance  evaluation; 
performance  oriented  design;  queueing  networks;  capacity 
planning;  configuration  planning;  SP500-65,  pp.  129-135  (Oct. 
1980). 

File  binding;  I/O  resource  allocation;  logical  storage  to  physical 
device  mapping;  O.S.  performance  prediction;  O.S.  tuning; 
storage  partitioning;  systems  performance  modeling;  systems 
storage  restructuring;  SP500-65.  pp.  175-188  (Oct.  1980). 

File  maintenance;  reformatting;  reorganization;  restructuring; 
data  base;  database  management;  19076. 

File  manipulation  function;  network  architecture;  common  com- 
mand language;  communication  protocols;  computer  network 
protocols;  feature  analysis;  file  access  function;  NBS-GCR-80- 
256. 

File  processing;  software;  software  selection;  computer  applica- 
tions; computer  programs;  data  administration;  database  man- 
agement; database  standards;  data  processing;  data  resource 
management;  Federal  Information  Processing  Standards  Pub- 
lication; FTPS  PUB  77. 

File  structure;  magnetic  tapes;  tape  labels;  data  interchange; 
Federal  Information  Processing  Standards  Publication;  FIPS 
PUB  79. 

File  transfer  protocol;  protocol  specification;  readability  analy- 
sis; service  specification  transport  protocol;  verification;  alter- 
nating bit  protocol;  communication  protocol;  NBS-GCR-80- 
281. 

Film;  filters;  law  enforcement  photography;  lenses;  lighting 
equipment;  photographic  equipment;  cameras;  exposure 
meters;  SP480-23. 

Film  dosimeters;  gamma-ray  dosimetry;  humidity  effects;  me- 
garod  dosimetry;  nylon  polycarbonate;  polyethylene  terephth- 
alate;  polymethyl  methacrylate;  polyvinyl  chloride;  polyvinyl 
fluoride;  polyvinyl  pyrrolidone  radiochromic  dyes;  tempera- 
ture dependence;  absorption  spectroscopy;  19326. 

Film  materials;  impurities;  overcoat;  polished  surfaces; 
pulsewidth  dependence;  thin-film  coatings;  1  ns;  1.06  fim 
damage;  absorption;  electric-field  strength;  SP568,  pp.  391-403 
(July  1980). 

Film  thickness  dependence;  impurity  damage;  laser  damage; 
multiphoton  induced  damage;  pulse  duration  dependence  of 
damage;  thin  films;  wavelength  dependence  of  damage;  ava- 
lanche ionization;  SP568  pp.  405-416  (July  1980). 

Filters;  law  enforcement  photography;  lenses;  lighting  equip- 
ment; photographic  equipment;  cameras;  exposure  meters; 
film;  SP480-23. 

Filters  for  spectrophotometry;  metal-on-fused  silica  filters;  opti- 
cal transmittance  accuracy;  polarization;  reflections;  spectral 
bandpass;  standard  reference  materials  in  spectrophotometry; 
stray  radiation;  transmittance  stability;  SP260-68. 

Financial  projections;  productivity;  regulatory  commissions;  reg- 
ulatory process;  technological  innovation;  computer  model; 
electric  utilities;  Experimental  Technology  Incentives  Pro- 
gram; NBS-GCR-ETIP  79-74. 

Financial  projections;  regulatory  commissions;  regulatory  proc- 
ess; technological  innovation;  computer  program;  electric  util- 
ities; ETIP;  NBS-GCR-ETIP  79-73. 

Fine  particles;  micro  Raman  spectrometry;  Raman  scattering 
theory;  standard  reference  materials;  urban  particulate  stand- 
ards; aerosols;  atmospheric  particulate  measurements;  Doppler 
shift  spectrometry;  19581. 

Fine  structure;  intercombination  line;  Mg  isoelectronic  sequence; 
transition  probability;  19505. 

Finishability;  gelled  inorganic  "polymers";  microporous  filler; 
system  nontoxicity;  x-ray  opacification;  dental  composite  resin 
restorations;  U.S.  Patent  4,217,264. 

Finite;  jellium;  martensite;  model;  stability;  strain;  transforma- 
tion; criteria;  19243. 

Finite  automata;  formal  description  technique;  graphs;  natural 


language;  Petri  net;  state  diagram;  action  table;  computer  pro- 
gram; NBS-GCR-80-24Z 

Finite  deformation;  rubber;  strain  energy;  Valanis-Landel  form; 
elasticity;  elastomers;  19597. 

Finite-difference  computer  model;  passive  solar  energy;  respon- 
sive coefficients;  solar  storage  walls;  testing  procedures;  ther- 
mal performance;  19815. 

Finite  elasticity;  modulus;  rubber;  shear;  bulk  modulus;  compres- 
sibility; 19886. 

Finite  element  analysis;  multifrequency;  nuclear  applications; 

pattern  recognition;  reference  standards;  eddy  current;  19251. 
Finite  elements;  Scheffe,  design;  spline;  volume;  calibration 

curve;  experiments;  /  Res.  85,  No.  4,  295-304  (July-Aug. 

1980). 

Finite  geometry;  Monte  Carlo  method;  multiple  scattering;  neu- 
tron; scattering;  angular  distribution;  computer  programs;  cor- 
rections; energy  distribution;  SP594,  pp.  504-508  (Sept.  1980). 

Fire;  fire  engineering;  fire  safety;  mathematical  modeling;  mod- 
eling application;  NBSIR  80-2107. 

Fire;  fire  retardants;  fire  tests;  loose  fill  insulation;  smoldering 
ignition;  thermal  analysis;  thermal  insulation;  activation 
energy;  borax;  boric  acid;  cellulose;  critical  radiant  flux; 
NBSIR  80-2085. 

Fire;  firesetters;  motives;  psychiatry;  psychopathic  personality; 

psychopathology;  arson;  behavior  disorder;  19857. 
Fire;  fluidic  sensors;  ionizing  radiation;  neutron;  passive  solar; 

radiography;  safety;  temperature;  tracealloy;  vapor  detectors; 

wood  heating;  DIM/NBS  64,  No.  10,  1-32  (1980). 
Fire;  fluids;  pool  fires;  transformers;  NBSIR  80-1992. 
Fire;  heat  release;  oxygen  consumption;  polymers;  combustion; 

19322. 

Fire;  journals;  library  holdings;  NBS  library;  NBS  periodicals; 

periodicals;    proceedings;    serials;    standards;  transactions; 

annual  reports;  diffusion  in  metals;  NBSIR  79-1932. 
Fire  alarms;  fire  safety;  human  behavior;  human  factors;  panic; 

safety;  smoke;  symbols;  communications;  evacuation;  NBSIR 

80-2070 

Fire  alarm  systems;  fire  departments;  fire  extinguishers;  fire  in- 
vestigations; nursing  homes;  patients;  evacuation;  NBS-GCR- 
80-218 

Fire  alarm  systems;  fire  departments;  fire  extinguishers;  smoke; 
sprinkler  systems;  NBS-GCR-80-274. 

Fire  alarm  systems;  fire  departments;  fire  fighters;  flashover; 
nursing  homes;  nursing  staff;  patients;  room  fires;  smoke  de- 
tectors; death;  doors;  egress;  evacuation;  NBS-GCR-80-191. 

Fire  alarm  systems;  fire  departments;  fire  fighters;  hospitals; 
nursing  staff;  patients;  smoke;  egress;  evacuation;  NBS-GCR- 
80-192. 

Fire  alarm  systems;  fire  departments;  fire  investigations;  hospi- 
tals; mattresses;  nursing  staff;  room  fires;  doors;  NBS-GCR-80- 
260. 

Fire  alarm  systems;  fire  departments;  fire  investigations;  mat- 
tresses; nursing  staff;  smoke;  evacuations;  NBS-GCR-80-268. 

Fire  alarm  systems;  fire  departments;  fire  investigations;  patients; 
smoke;  NBS-GCR-80-265. 

Fire  alarm  systems;  fire  departments;  fire  investigations;  smoke; 
evacuation;  NBS-GCR-80-272. 

Fire  alarm  systems;  fire  departments;  fire  investigations;  smoke; 
NBS-GCR-80-275. 

Fire  alarm  systems;  fire  departments;  fire  investigations;  smoke; 
sprinkler  systems;  NBS-GCR-80-263. 

Fire  alarm  systems;  fire  departments;  fire  safety;  handicapped; 
life  safety;  refuge;  building  codes;  building  design;  building 
fires;  building  management;  egress;  emergencies;  escape;  evac- 
uation; SP585. 

Fire  alarm  systems;  fire  departments;  fire  safety;  handicapped; 
life  safety;  refuge;  building  codes;  building  design;  building 
fires;  building  management;  egress;  emergencies;  escape;  evac- 
uation; NBSIR  80-1965. 

Fire  alarm  systems;  fire  extinguishers;  fire  investigations;  nursing 
homes;  nursing  staff;  patients;  room  fires;  doors;  evacuations; 
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NBS-GCR-80-219. 
Fire  department;  fire  investigations;  mattresses;  smoke;  evacua- 
tion; NBS-GCR-80'262. 
Fire  departments;  fire  extinguishers;  fire  investigations;  hospitals; 

kitchen  fires;  NBS-GCR-80-235. 
Fire  departments;  fire  extinguishers;  fire  investigations;  hospitals; 

nursing  staff;  smoke;  smoke  detectors;  NBS-GCR-80-232. 
Fire  departments;  fire  extinguishers;  fire  investigations;  hospitals; 

patients;  beds  (furniture);  evacuation;  NBS-GCR-80-241. 
Fire  departments;  fire  extinguishers;  fire  investigations;  hospitals; 

patients;  evacuation;  NBS-GCR-80-240. 
Fire  departments;  fire  extinguishers;  fire  investigations;  hospitals; 

patients;  smoke;  sprinkler  systems;  evacuation;  NBS-GCR-80- 

233. 

Fire  departments;  fire  extinguishers;  fire  investigations;  hospitals; 
smoke;  NBS-GCR-80-227. 

Fire  departments;  fire  extinguishers;  fire  investigations;  hospitals; 
smoke;  NBS-GCR-80-244. 

Fire  departments;  fire  extinguishers;  fire  investigations;  mattress- 
es; nursing  homes;  nursing  staff;  evacuation;  NBS-GCR-80- 
216. 

Fire  departments;  fire  extinguishers;  fire  investigations;  mattress- 
es; nursing  homes;  nursing  staff;  room  fires;  sprinkler  systems; 
NBS-GCR-80-277. 

Fire  departments;  fire  extinguishers;  fire  investigations;  nursing 
homes;  nursing  staff;  smoke;  evacuation;  NBS-GCR-80-223. 

Fire  departments;  fire  extinguishers;  fire  investigations;  nursing 
homes;  patients;  evacuation;  fire  alarm  systems;  NBS-GCR-80- 
218. 

Fire  departments;  fire  extinguishers;  fire  investigations;  nursing 
homes;  smoke;  NBS-GCR-80-226. 

Fire  departments;  fire  extinguishers;  fire  investigations;  patients; 
smoke;  evacuation;  NBS-GCR-80-273. 

Fire  departments;  fire  extinguishers;  hospitals;  nursing  staff;  pa- 
tients; NBS-GCR-80-234 

Fire  departments;  fire  extinguishers;  nursing  staff;  patients;  room 
fires;  smoke;  upholstered  furniture;  doors;  evacuations;  NBS- 
GCR-80-220. 

Fire  departments;  fire  extinguishers;  smoke;  sprinkler  systems; 
fire  alarm  systems;  NBS-GCR-80-274 

Fire  departments;  fire  fatalities;  fire  fighters;  flashover;  ladders; 
room  fires;  smoke;  students;  doors;  dormitories;  evacuation; 
NBS-GCR-80-193. 

Fire  departments;  fire  fatalities;  fire  investigations;  flashover; 
group  homes;  halfway  houses;  mental  disorders;  smoke;  up- 
holstered furniture;  evacuation;  NBS-GCR-80-200. 

Fire  departments;  fire  fatalities;  flashover;  hotels;  room  fires; 
senior  citizens;  smoke;  breathing  apparatus;  evacuation;  NBS- 
GCR-80-253. 

Fire  departments;  fire  fighters;  fire  investigations;  mattresses; 

smoke;  apartments;  building  fires;  doors;  egress;  evacuation; 

NBS-GCR-79-187. 
Fire  departments;  fire  fighters;  flashover;  nursing  homes;  nursing 

staff;  patients;  room  fires;  smoke  detectors;  death;  doors; 

egress;  evacuation;  fire  alarm  systems;  NBS-GCR-80-191. 
Fire  departments;  fire  fighters;  hospitals;  nursing  staff;  patients; 

smoke;  egress;  evacuation;  fire  alarm  systems;  NBS-GCR-80- 

192. 

Fire  departments;  fire  incident;  nursing  homes;  nursing  staff; 
patients;  smoke;  NBS-GCR-80-211. 

Fire  departments;  fire  investigations;  flashover;  schools;  smoke; 
evacuation;  NBS-GCR-80-237 

Fire  departments;  fire  investigations;  hospitals;  mattresses;  nurs- 
ing staff;  room  fires;  doors;  fire  alarm  systems;  NBS-GCR-80- 
260. 

Fire  departments;  fire  investigations;  hospitals;  NBS-GCR-80- 
212. 

Fire  departments;  fire  investigations;  hospitals;  nursing  staff;  pa- 
tients; evacuation;  NBS-GCR-80-217. 

Fire  departments;  fire  investigations;  hospitals;  nursing  staff;  pa- 
tients; NBS-GCR-80-213. 


Fire  departments;  fire  investigations;  hospitals;  nursing  staff;  pa- 
tients; smoke;  smoldering;  bedding;  NBS-GCR-80-239. 

Fire  departments;  fire  investigations;  hospitals;  nursing  staff; 
smoke;  NBS-GCR-80-222. 

Fire  departments;  fire  investigations;  hospitals;  smoke;  evacua- 
tion; NBS-GCR-80-230. 

Fire  departments;  fire  investigations;  hospitals;  smoke;  smoke 
detectors;  NBS-GCR-80-261. 

Fire  departments;  fire  investigations;  mattresses;  nursing  staff; 
patients;  NBS-GCR-80-228. 

Fire  departments;  fire  investigations;  mattresses;  nursing  staff; 
smoke;  evacuations;  fire  alarm  systems;  NBS-GCR-80-268. 

Fire  departments;  fire  investigations;  mattresses;  patients;  smoke; 
evacuation;  NBS-GCR-80-266. 

Fire  departments;  fire  investigations;  nursing  homes;  NBS-GCR- 
80-236. 

Fire  departments;  fire  investigations;  nursing  homes;  nursing 

staff;  patients;  doors;  NBS-GCR-80-225. 
Fire  departments;  fire  investigations;  nursing  homes;  nursing 

staff;  patients;  room  fires;  sprinkler  systems;  evacuation;  NBS- 

GCR-80-206. 

Fire  departments;  fire  investigations;  nursing  homes;  nursing 

staff;  patients;  smoke;  evacuation;  NBS-GCR-80-242. 
Fire  departments;  fire  investigations;  nursing  homes;  nursing 

staff;  patients;  smoke;  evacuation;  NBS-GCR-80-205. 
Fire  departments;  fire  investigations;  nursing  homes;  nursing 

staff;  patients;  smoke;  evacuation;  NBS-GCR-80-214. 
Fire  departments;  fire  investigations;  nursing  homes;  patients; 

evacuation;  NBS-GCR -80-208 
Fire  departments;  fire  investigations;  nursing  homes;  smoke; 

NBS-GCR-80-215. 
Fire  departments;  fire  investigations;  nursing  staff;  patients; 

smoke;  doors;  NBS-GCR-80-229 
Fire  departments;  fire  investigations;  nursing  staff;  patients; 

smoke;  smoke  detectors;  evacuation;  NBS-GCR-80-238. 
Fire  departments;  fire  investigations;  patients;  smoke;  fire  alarm 

systems;  NBS-GCR-80-265. 
Fire  departments;  fire  investigations;  smoke;  doors;  NBS-GCR- 

80-221. 

Fire  departments;  fire  investigations;  smoke;  evacuation;  fire 
alarm  systems;  NBS-GCR-80-272. 

Fire  departments;  fire  investigations;  smoke;  fabric  flammability; 
NBS-GCR-80-27a 

Fire  departments;  fire  investigations;  smoke;  fire  alarm  systems; 
NBS-GCR-80-275. 

Fire  departments;  fire  investigations;  smoke;  sprinkler  systems; 
fire  alarm  systems;  NBS-GCR-80-263. 

Fire  departments;  fire  losses;  fire  models;  fire  protection;  marine 
transportation;  merchant  vessels;  shipboard  fires;  cost  benefit 
analysis;  cost  effectiveness;  NBS-GCR-79-1 73. 

Fire  departments;  fire  safety;  handicapped;  Hfe  safety;  refuge; 
building  codes;  building  design;  building  fires;  building  man- 
agement; egress;  emergencies;  escape;  evacuation;  fire  alarm 
systems;  SP585. 

Fire  departments;  fire  safety;  handicapped;  life  safety;  refuge; 
building  codes;  building  design;  building  fires;  building  man- 
agement; egress;  emergencies;  escape;  evacuation;  fire  alarm 
systems;  NBSIR  80-1965. 

Fire  departments;  frequency  distribution;  noise  (sound);  sleep; 
smoke  detectors;  wakefulness;  adults;  alarm  responses;  audi- 
tory perception;  decibal  levels;  NBS-GCR-80-284 

Fire  detectors;  ionization  detectors;  light  scattering  detectors; 
monodisperse  aerosols;  particle  size;  photo-electric  detectors; 
smoke  detectors;  aerosol  generators;  aerosols;  detector  sensi- 
tivity; /  Res.  85,  No.  3,  223-238  (May-June  1980). 

Fire  endurance;  fire  tests;  flame  through;  floors;  furniture;  interi- 
or finishes;  joists;  room  fires;  steel;  wood;  NBSIR  80-2134. 

Fire  engineering;  fire  safety;  mathematical  modeling;  modeling 
application;  fire;  NBSIR  80-2107 

Fire  extinguishers;  fire  investigations;  hospitals;  kitchen  fires; 
fire  departments;  NBS-GCR-80-235. 


476 


Fire  extinguishers;  fire  investigations;  hospitals;  nursing  staff; 

patients;  room  fires;  NBS-GCR-80-209. 
Fire  extinguishers;  fire  investigations;  hospitals;  nursing  staff; 

patients;  smoke;  doors;  evacuation;  NBS-GCR-80-231. 
Fire  extinguishers;  fire  investigations;  hospitals;  nursing  staff; 

smoke;  smoke  detectors;  fire  departments;  NBS-GCR-80-232. 
Fire  extinguishers;  fire  investigations;  hospitals;  patients;  beds 

(furniture);  evacuation;  fire  departments;  NBS-GCR-80-241. 
Fire  extinguishers;  fire  investigations;  hospitals;  patients;  evacua- 
tion; fire  departments;  NBS-GCR-80-240. 
Fire  extinguishers;  fire  investigations;  hospitals;  patients;  smoke; 

sprinkler  systems;  evacuation;  fire  departments;  NBS-GCR-80- 

233. 

Fire  extinguishers;  fire  investigations;  hospitals;  smoke;  fire  de- 
partments; NBS-GCR-80-227. 

Fire  extinguishers;  fire  investigations;  hospitals;  smoke;  fire  de- 
partments; NBS-GCR-80-244. 

Fire  extinguishers;  fire  investigations;  kitchen  fires;  nursing 
homes;  NBS-GCR-80-207. 

Fire  extinguishers;  fire  investigations;  mattresses;  nursing  homes; 
nursing  staff;  evacuation;  fire  departments;  NBS-GCR-80-216. 

Fire  extinguishers;  fire  investigations;  mattresses;  nursing  homes; 
nursing  staff;  room  fires;  sprinkler  systems;  fire  departments; 
NBS-GCR-80-277. 

Fire  extinguishers;  fire  investigations;  nursing  homes;  nursing 
staff;  patients;  room  fires;  doors;  evacuations;  fire  alarm  sys- 
tems; NBS-GCR-80-219. 

Fire  extinguishers;  fire  investigations;  nursing  homes;  nursing 
staff;  smoke;  evacuation;  fire  departments;  NBS-GCR-80-223. 

Fire  extinguishers;  fire  investigations;  nursing  homes;  patients; 
evacuation;  fire  alarm  systems;  fire  departments;  NBS-GCR- 
80-218. 

Fire  extinguishers;  fire  investigations;  nursing  homes;  smoke;  fire 
departments;  NBS-GCR-80-226. 

Fire  extinguishers;  fire  investigations;  patients;  smoke;  evacua- 
tion; fire  departments;  NBS-GCR-80-273. 

Fire  extinguishers;  fire  investigations;  smoke;  evacuation;  NBS- 
GCR-80-276. 

Fire  extinguishers;  hospitals;  nursing  staff;  patients;  fire  depart- 
ments; NBS-GCR-80-234. 

Fire  extinguishers;  nursing  staff;  patients;  room  fires;  smoke; 
upholstered  furniture;  doors;  evacuations;  fire  departments; 
NBS-GCR-80-220. 

Fire  extinguishers;  smoke;  sprinkler  systems;  fire  alarm  systems; 
fire  departments;  NBS-GCR-80-274. 

Fire  fatalities;  fire  fighters;  fiashover;  ladders;  room  fires;  smoke; 
students;  doors;  dormitories;  evacuation;  fire  departments; 
NBS-GCR-80-193. 

Fire  fatalities;  fire  investigations;  fiashover;  group  homes;  half- 
way houses;  mental  disorders;  smoke;  upholstered  furniture; 
evacuation;  fire  departments;  NBS-GCR-80-200. 

Fire  fatalities;  fiashover;  hotels;  room  fires;  senior  citizens; 
smoke;  breathing  apparatus;  evacuation;  fire  departments; 
NBS-GCR-80-253. 

Fire  fighters;  fire  investigations;  mattresses;  smoke;  apartments; 
building  fires;  doors;  egress;  evacuation;  fire  departments; 
NBS-GCR-79-187 

Fire  fighters;  fiashover;  ladders;  room  fires;  smoke;  students; 
doors;  dormitories;  evacuation;  fire  departments;  fire  fatalities; 
NBS-GCR-80-193. 

Fire  fighters;  fiashover;  nursing  homes;  nursing  staff;  patients; 
room  fires;  smoke  detectors;  death;  doors;  egress;  evacuation; 
fire  alarm  systems;  fire  departments;  NBS-GCR-80-191. 

Fire  fighters;  hospitals;  nursing  staff;  patients;  smoke;  egress; 
evacuation;  fire  alarm  systems;  fire  departments;  NBS-GCR- 
80-191 

Fire  fighting;  fire  safety;  pictograms;  safety;  signs;  standardiza- 
tion; symbols;  visual  alerting;  19274. 

Fire  hazards;  fire  modeling;  fire  protection;  fire  research;  fire 
suppression;  human  behavior  in  fires;  physics  of  fire;  toxicity 
of  combustion  products;  chemistry  of  fire;  combustion  prod- 


ucts; detection;  NBSIR  80-2127. 

Fire  incident;  nursing  homes;  nursing  staff;  patients;  smoke;  fire 
departments;  NBS-GCR-80-211. 

Fire  incident;  ventilation  procedures;  accumulation  of  smoke; 
dry  chemical  extinguishers;  NBS-GCR-80-243. 

Fire  investigations;  doors;  evacuation;  NBS-GCR-80-264. 

Fire  investigations;  fire  investigators;  hydrocarbons;  photogra- 
phy; accelerants;  arson;  building  fires;  electrical  fires;  explo- 
sions; H134. 

Fire  investigations;  fiashover;  group  homes;  halfway  houses; 

mental  disorders;  smoke;  upholstered  furniture;  evacuation; 

fire  departments;  fire  fatalities;  NBS-GCR-80-200 
Fire  investigations;  fiashover;  schools;  smoke;  evacuation;  fire 

departments;  NBS-GCR-80-237 
Fire  investigations;  hospitals;  fire  departments;  NBS-GCR-80- 

212. 

Fire  investigations;  hospitals;  kitchen  fires;  fire  departments;  fire 

extinguishers;  NBS-GCR-80-235. 
Fire  investigations;  hospitals;  mattresses;  nursing  staff;  room 

fires;  doors;  fire  alarm  systems;  fire  departments;  NBS-GCR- 

80-260 

Fire  investigations;  hospitals;  nursing  staff;  patients;  evacuation; 
fire  departments;  NBS-GCR-80-217 

Fire  investigations;  hospitals;  nursing  staff;  patients;  fire  depart- 
ments; NBS-GCR-80-213. 

Fire  investigations;  hospitals;  nursing  staff;  patients;  NBS-GCR- 
80-224 

Fire  investigations;  hospitals;  nursing  staff;  patients;  room  fires; 
fire  extinguishers;  NBS-GCR-80-209. 

Fire  investigations;  hospitals;  nursing  staff;  patients;  smoke; 
doors;  evacuation;  fire  extinguishers;  NBS-GCR-80-231. 

Fire  investigations;  hospitals;  nursing  staff;  patients;  smoke; 
smoldering;  bedding;  fire  departments;  NBS-GCR-80-239. 

Fire  investigations;  hospitals;  nursing  staff;  smoke;  fire  depart- 
ments; NBS-GCR-80-222. 

Fire  investigations;  hospitals;  nursing  staff;  smoke;  smoke  detec- 
tors; fire  departments;  fire  extinguishers;  NBS-GCR-80-232. 

Fire  investigations;  hospitals;  patients;  beds  (furniture);  evacua- 
tion; fire  departments;  fire  extinguishers;  NBS-GCR-80-241. 

Fire  investigations;  hospitals;  patients;  evacuation;  fire  depart- 
ments; fire  extinguishers;  NBS-GCR-80-240. 

Fire  investigations;  hospitals;  patients;  smoke;  sprinkler  systems; 
evacuation;  fire  departments;  fire  extinguishers;  NBS-GCR-80- 
233. 

Fire  investigations;  hospitals;  smoke;  evacuation;  fire  depart- 
ments; NBS-GCR-80-230 

Fire  investigations;  hospitals;  smoke;  fire  departments;  fire  extin- 
guishers; NBS-GCR-80-227 

Fire  investigations;  hospitals;  smoke;  fire  departments;  fire  extin- 
guishers; NBS-GCR-80-244 

Fire  investigations;  hospitals;  smoke;  smoke  detectors;  fire  de- 
partments; NBS-GCR-80-261. 

Fire  investigations;  kitchen  fires;  nursing  homes;  fire  extinguish- 
ers; NBS-GCR-80-207 

Fire  irivestigations;  mattresses;  nursing  homes;  nursing  staff; 
evacuation;  fire  departments;  fire  extinguishers;  NBS-GCR-80- 
216. 

Fire  investigations;  mattresses;  nursing  homes;  nursing  staff; 
room  fires;  sprinkler  systems;  fire  departments;  fire  extinguish- 
ers; NBS-GCR-80-277 

Fire  investigations;  mattresses;  nursing  staff;  patients;  fire  depart- 
ments; NBS-GCR-80-228 

Fire  investigations;  mattresses;  nursing  staff;  smoke;  evacuations; 
fire  alarm  systems;  fire  departments;  NBS-GCR-80-268. 

Fire  investigations;  mattresses;  patients;  smoke;  evacuation;  fire 
departments;  NBS-GCR-80-266. 

Fire  investigations;  mattresses;  smoke;  apartments;  building  fires; 
doors;  egress;  evacuation;  fire  departments;  fire  fighters;  NBS- 
GCR-79-187 

Fire  investigations;  mattresses;  smoke;  evacuation;  fire  depart- 
ment; NBS-GCR-80-262 


All 


Fire  investigations;  nursing  homes;  fire  departments;  NBS-GCR- 
80-236. 

Fire  investigations;  nursing  homes;  nursing  staff;  patients;  doors; 

fire  departments;  NBS-GCR-80-225. 
Fire  investigations;  nursing  homes;  nursing  staff;  palients;  room 

fires;  doors;  evacuations;  fire  alarm  systems;  fire  extinguishers; 

NBS-GCR-80-219. 
Fire  investigations;  nursing  homes;  nursing  staff;  patients;  room 

fires;  sprinkler  systems;  evacuation;  fire  departments;  NBS- 

GCR-80-206. 

Fire  investigations;  nursing  homes;  nursing  staff;  patients;  smoke; 
evacuation;  fire  departments;  NBS-GCR-80-242. 

Fire  investigations;  nursing  homes;  nursing  staff;  patients;  smoke; 
evacuation;  fire  departments;  NBS-GCR-80-214. 

Fire  investigations;  nursing  homes;  nursing  staff;  patients;  smoke; 
evacuation;  fire  departments;  NBS-GCR-80-205. 

Fire  investigations;  nursing  homes;  nursing  staff;  smoke;  evacua- 
tion; fire  departments;  fire  extinguishers;  NBS-GCR-80-223. 

Fire  investigations;  nursing  homes;  patients;  evacuation;  fire 
alarm  systems;  fire  departments;  fire  extinguishers;  NBS-GCR- 
80-218 

Fire  investigations;  nursing  homes;  patients;  evacuation;  fire  de- 
partments; NBS-GCR-80-208. 

Fire  investigations;  nursing  homes;  smoke;  fire  departments;  fire 
extinguishers;  NBS-GCR-80-226. 

Fire  investigations;  nursing  homes;  smoke;  fire  departments; 
NBS-GCR-80-215. 

Fire  investigations;  nursing  staff;  patients;  smoke;  doors;  fire 
departments;  NBS-GCR-80-229. 

Fire  investigations;  nursing  staff;  patients;  smoke;  smoke  detec- 
tors; evacuation;  fire  departments;  NBS-GCR-80-238. 

Fire  investigations;  odors;  smoke;  NBS-GCR-80-269. 

Fire  investigations;  patients;  smoke;  evacuation;  fire  depart- 
ments; fire  extinguishers;  NBS-GCR-80-273. 

Fire  investigations;  patients;  smoke;  fire  alarm  systems;  fire  de- 
partments; NBS-GCR-80-265. 

Fire  investigations;  smoke;  doors;  fire  departments;  NBS-GCR- 
80-221. 

Fire  investigations;  smoke;  evacuation;  fire  alarm  systems;  fire 

departments;  NBS-GCR-80-272 
Fire  investigations;  smoke;  evacuation;  fire  extinguishers;  NBS- 

GCR-80-276. 

Fire  investigations;  smoke;  evacuation;  NBS-GCR-80-271. 

Fire  investigations;  smoke;  fabric  flammability;  fire  departments; 
NBS-GCR-80-270. 

Fire  investigations;  smoke;  fire  alarm  systems;  fire  departments; 
NBS-GCR-80-275. 

Fire  investigations;  smoke;  sprinkler  systems;  fire  alarm  systems; 
fire  departments;  NBS-GCR-80-263. 

Fire  investigators;  hydrocarbons;  photography;  accelerants; 
arson;  building  fires;  electrical  fires;  explosions;  fire  investiga- 
tions; H134. 

Fire  losses;  fire  models;  fire  protection;  marine  transportation; 
merchant  vessels;  shipboard  fires;  cost  benefit  analysis;  cost 
effectiveness;  fire  departments;  NBS-GCR-79-173. 

Fire  modeling;  fire  protection;  fire  research;  fire  suppression; 
human  behavior  in  fires;  physics  of  fire;  toxicity  of  combus- 
tion products;  chemistry  of  fire;  combustion  products;  detec- 
tion; fire  hazards;  NBSIR  80-2127. 

Fire  models;  fire  protection;  marine  transportation;  merchant 
vessels;  shipboard  fires;  cost  benefit  analysis;  cost  effective- 
ness; fire  departments;  fire  losses;  NBS-GCR-79-173. 

Fire  models;  fire  safety;  fire  tests;  flues;  heating  equipment;  heat 
transfer;  literature  reviews;  radiant  energy;  stoves;  wood; 
chimneys;  NBSIR  80-2140  Vol.  1. 

Fire  prevention;  fire  tests;  flammability;  flash  point;  heat  transfer 
fluids;  insulation;  leakage;  solar  collectors;  solar  energy; 
NBSIR  79-1931. 

Fire  protection;  fire  research;  fire  suppression;  human  behavior 
in  fires;  physics  of  fire;  toxicity  of  combustion  products; 
chemistry  of  fire;  combustion  products;  detection;  fire  haz- 


ards; fire  modeling;  NBSIR  80-2127 

Fire  protection;  marine  transportation;  merchant  vessels;  ship- 
board fires;  cost  benefit  analysis;  cost  effectiveness;  fire  de- 
partments; fire  losses;  fire  models;  NBS-GCR-79-1 73. 

Fire  research;  fire  safety;  human  behavior  in  fires;  modeling 
technique;  programming;  simulation  of  human  behavior;  ar- 
chitectural research;  building  fires;  computer-aided  design;  en- 
vironmental psychology;  NBSIR  80-1982. 

Fire  research;  fire  suppression;  human  behavior  in  fires;  physics 
of  fire;  toxicity  of  combustion  products;  chemistry  of  fire; 
combustion  products;  detection;  fire  hazards;  fire  modeling; 
fire  protection;  NBSIR  80-2127. 

Fire  research;  human  performance;  modeling;  regulatory  proc- 
ess; simulation;  building  codes;  building  fires;  computer-aided 
design;  computer  simulation;  SP586,  pp.  205-224  (June  1980). 

Fire  resistance;  fire  tests;  flow  measurement;  gas  temperatures; 
heat  release  rate;  interior  finishes;  residential  buildings;  room 
fires;  building  fires;  NBSIR  80-2120. 

Fire  retardants;  fire  tests;  loose  fill  insulation;  smoldering  igni- 
tion; thermal  analysis;  thermal  insulation;  activation  energy; 
borax;  boric  acid;  cellulose;  critical  radiant  flux;  fire;  NBSIR 
80-2085. 

Fire  safety;  fire  safety  evaluation  system;  health  care  facilities; 

Hfe  cycle;  cash  flow;  economic  analysis;  NBS-GCR-79-1 86. 
Fire  safety;  fire  tests;  flues;  heating  equipment;  heat  transfer; 

literature  reviews;  radiant  energy;  stoves;  wood;  chimneys; 

fire  models;  NBSIR  80-2140.  Vol.  1. 
Fire  safety;  flame  spread;  flammability;  floor  coverings;  flooring 

radiant  panel  test;  test  method;  critical  radiant  flux;  NBSIR 

79-1954. 

Fire  safety;  flammable  liquids;  standards;  transformers;  cost  anal- 
ysis; decision  analysis;  dielectric  fluids;  NBS-GCR-80- 1 98. 

Fire  safety;  glowing  electrical  connections;  house  wiring;  inno- 
vative electrical  connections;  performance  testing;  contact 
resistance;  electrical  codes;  BSS128. 

Fire  safety;  handicapped;  life  safety;  refuge;  building  codes; 
building  design;  building  fires;  building  management;  egress; 
emergencies;  escape;  evacuation;  fire  alarm  systems;  fire  de- 
partments; SP585. 

Fire  safety;  handicapped;  life  safety;  refuge;  building  codes; 
building  design;  building  fires;  building  management;  egress; 
emergencies;  escape;  evacuation;  fire  alarm  systems;  fire  de- 
partments; NBSIR  80-1965. 

Fire  safety;  health  care  facilities;  hospitals;  interior  finishes;  Life 
Safety  Code;  nursing  homes;  risk  analysis;  safety  equivalency; 
safety  evaluation;  smoke  detection;  automatic  sprinklers; 
building  codes;  building  construction;  Delphi  Method;  NBSIR 

78-  1555-1. 

Fire  safety;  health  care  facilities;  hospitals;  life  safety;  mathemat- 
ical programming;  nursing  homes;  optimization;  renovation; 
applied  economics;  building  codes;  economic  analysis;  NBSIR 

79-  1929 

Fire  safety;  human  behavior;  human  factors;  panic;  safety; 
smoke;  symbols;  communications;  evacuation;  fire  alarms; 
NBSIR  80-2070 

Fire  safety;  human  behavior  in  fires;  modeling  technique;  pro-- 
gramming;  simulation  of  human  behavior;  architectural  re- 
search; building  fires;  computer-aided  design;  environmental 
psychology;  fire  research;  NBSIR  80-1982. 

Fire  safety;  mathematical  modeling;  modeling  application;  fire; 
fire  engineering;  NBSIR  80-2107 

Fire  safety;  pictograms;  safety;  signs;  standardization;  symbols; 
visual  alerting;  fire  fighting;  19274. 

Fire  safety  evaluation  system;  health  care  facilities;  life  cycle; 
cash  flow;  economic  analysis;  fire  safety;  NBS-GCR-79-186. 

Firesetters;  human  behavior;  social  environments;  social  learning 
theory;  antisocial  behavior;  arson;  cognition;  NBS-GCR-80- 
194 

Firesetters;  motives;  psychiatry;  psychopathic  personality;  psy- 

chopathology;  arson;  behavior  disorder;  fire;  19857. 
Fire  suppression;  fire  tests;  flame  research;  smoke  detectors; 
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toxicity;  bibliographies;  building  fires;  cable  fires;  compart- 
ment fires;  decision  analysis;  fabric  flammability;  NBSIR  80- 
2114. 

Fire  suppression;  human  behavior  in  fires;  physics  of  fire;  toxic- 
ity of  combustion  products;  chemistry  of  fire;  combustion 
products;  detection;  fire  hazards;  fire  modeling;  fire  protec- 
tion; fire  research;  NBSIR  80-2127. 

Fire  test;  heat  of  combustion;  heat  release;  oxygen  consumption; 
oxygen  consumption  calorimetry;  rate  of  heat  release;  calori- 
metry;  79600. 

Fire  tests;  flame  research;  smoke  detectors;  toxicity;  bibliogra- 
phies; building  fires;  cable  fires;  compartment  fires;  decision 
analysis;  fabric  flammability;  fire  suppression;  NBSIR  80-2114. 

Fire  tests;  flame  spread;  flashover;  heat  release  rate;  ignition; 
interior  finish;  oxygen  depletion;  room  fires;  TNI  128. 

Fire  tests;  flame  through;  floors;  furniture;  interior  finishes; 
joists;  room  fires;  steel;  wood;  fire  endurance;  NBSIR  80- 
2134. 

Fire  tests;  flammability;  flash  point;  heat  transfer  fluids;  insula- 
tion; leakage;  solar  collectors;  solar  energy;  fire  prevention; 
NBSIR  79-1931. 

Fire  tests;  flow  measurement;  furniture;  interior  finishes;  residen- 
tial buildings;  room  fires;  static  pressure;  building  fires; 
NBSIR  80-1984 

Fire  tests;  flow  measurement;  gas  temperatures;  heat  release 
rate;  interior  finishes;  residential  buildings;  room  fires;  build- 
ing fires;  fire  resistance;  NBSIR  80-2120. 

Fire  tests;  flues;  heating  equipment;  heat  transfer;  literature  re- 
views; radiant  energy;  stoves;  wood;  chimneys;  fire  models; 
fire  safety;  NBSIR  80-2140.  Vol.  1. 

Fire  tests;  high-rise  buildings;  leakage;  life  safety;  smoke;  smoke 
movement;  stack  effects;  test  methods;  building  fires;  compart- 
ment fires;  doors;  egress;  NBSIR  80-2004. 

Fire  tests;  hospitals;  smoke;  smoke  movement;  stairwells;  tracers; 
air  movement;  elevators;  NBS-GCR-79-183. 

Fire  tests;  loose  fill  insulation;  smoldering  ignition;  thermal  anal- 
ysis; thermal  insulation;  activation  energy;  borax;  boric  acid; 
cellulose;  critical  radiant  flux;  fire;  fire  retardants;  NBSIR  80- 
2085. 

Fischer-Tropsch  synthesis;  hydrogenation;  methanation;  nickel; 
poisoning;  catalyst;  19201. 

Fission;  fusion;  heat  transfer;  hybrid  blanket;  tokamak;  cross- 
section  data;  SP594.  pp.  351-359  (Sept.  1980). 

Fission;  fusion;  neutron  dosimetry;  radiation  damage;  radioactiv- 
ity; reactors;  cross  sections;  SP594,  pp.  285-296  (Sept.  1980). 

Fission;  fusion;  nuclear  cross  sections;  reactors;  standards;  tech- 
nology; biomedical;  conference;  SP594. 

Fission;  gas  target;  molecular  vibrations;  neutron  reactions;  ^^TJ; 
Doppler  effect;  19146. 

Fission;  high  energy  proton;  neutron  yield  analysis;  spallation; 
evaporation;  SP594,  pp.  417-421  (Sept.  1980). 

Fission;  high-resolution;  cross  section;  SP594,  pp.  491-495  (Sept. 
1980). 

Fission;  large  liquid  scintillator;  neutron  multiplicity;  proton- 
recoil  detector;  SP594.  pp.  72^-132  (Sept.  1980). 

Fission;  level  spacing;  multilevel  analysis;  neutron  total  cross 
section;  strength  function;  SP594.  pp.  707-710  (Sept.  1980). 

Fission;  MeV  neutrons;  neptunium-237;  standard;  uranium-235; 
cross  section;  SP594,  pp.  971-975  (Sept.  1980). 

Fission;  neutron  nuclear  data  evaluations;  capture;  SP594,  pp. 
464-468  (Sept.  1980). 

Fission;  phonon  distribution;  UaOg;  UO2;  chemical  state;  delayed 
neutron;  19683. 

Fission  barriers  derived;  fission  channel  analysis;  statistical 
model;  triple  humped  shapes;  SP594.  pp.  469-474  (Sept.  1980). 

Fission  beta  energy;  fission  gamma  energy;  decay  heat;  SP594, 
pp.  25-33  (Sept.  1980). 

Fission  calculation  of  prompt  fission  neutron  spectrum  as  func- 
tion of  fissioning  nucleus  and  excitation  energy;  nuclear-evap- 
oration model;  radioactivity;  comparisons  to  ^''U(n,0  and 
=^^f(sO;  SP594,  pp.  788-792  (Sept.  1980). 


Fission  chamber;  instrumentation;  ion  chamber;  irradiated 
(spent)  fuel;  nondestructive  assay;  axial  profiles;  SP582.  pp. 
426-446  (June  1980). 

Fission  chamber;  self-indication;  self-shielding  and  fission  fac- 
tors; time-of-flight;  He  proportional  counter;  SP594,  pp.  692- 
697  (Sept.  1980). 

Fission  channel  analysis;  statistical  model;  triple  humped  shapes; 
fission  barriers  derived;  SP594.  pp.  469-474  (Sept.  1980). 

Fission  cross  section;  JENDL-2;  nuclear  data;  optical  potential 
parameter;  relative  measurement;  simultaneous  evaluation;  ab- 
solute measurement;  consistency;  SP594,  pp.  715-719  (Sept. 
1980). 

Fission  cross  section;  time  correlated  associated  particle  method; 

absolute  measurements;  SP594  pp.  995-999  (Sept.  1980). 
Fission  cross  sections;  MeV  range;  neutron-induced;  systematics; 

19553. 

Fission  cross  sections;  time  correlated  associated  particle 
method;  absolute  measurements;  SP594,  pp.  990-994  (Sept. 
1980). 

Fission  fragment  desorption;  isotope  ratio  measurement;  plasma 
desorption;  time-of-flight  mass  spectrometer;  SP582.  pp.  66-78 
(June  1980). 

Fission  fragments;  ionization  chambers;  mass  distribution;  actin- 

ides;  SP594  pp.  947-955  (Sept.  1980). 
Fission  gamma  energy;  decay  heat;  fission  beta  energy;  SP594, 

pp.  25-33  (Sept.  198D). 
Fission  integrals;  measured  0.02  eV  to  30  keV;  SP594,  pp.  961- 

965  (Sept.  1980). 
Fission  probabilities;  Hauser-Feshbach  formalism;  optical  model; 

SP594  pp.  500-503  (Sept.  1980). 
Fission  product;  JPDR-I  reactor;  resonance  integral;  resonance 

interference  effect;  spent  fuel;  burnup;  SP594,  pp.  224-227 

(Sept.  1980). 

Fission  product  nuclei;  fast  neutron  capture;  SP594,  pp.  368-379 
(Sept.  1980). 

Fission-products;  decay  heat;  evaluation;  SP594,  pp.  667-671 
(Sept.  1980). 

Fission  products;  fluence;  Gabon;  natural  fission  reactor;  tem- 
perature; age  of  deposit;  duration;  SP594,  pp.  909-915  (Sept. 
1980). 

Fission  products;  full  energy  peak;  gamma-ray  spectrum;  multi- 

plets;  optimization;  peak/Compton  ratio;  simulation;  apparatus 

spectrum;  data  library;  SP594,  pp.  878-880  (Sept.  1980). 
Fission  products  kinetics;  ratio  '''"Cs/'^'Cs;  residual  decay  heat; 

sensitivity  analysis;  capture  cross  section  of  pseudo  fission 

product;  SP594,  pp.  886-889  (Sept.  1980). 
Fission  rate;  fused  quartz  track  recorder;  microcomputer;  track 

counting;  SP594,  pp.  512-515  (Sept.  1980). 
Fission  yield;  thermal  neutrons;  chemical  dependence;  delayed 

neutrons;  SP594,  pp.  105-107  (Sept.  1980). 
Fitted  thick  target  yield;  nuclear  models;  SP594,  pp.  820-823 

(Sept.  1980). 

Fitting  Gaussian  profiles;  incomplete  charge  collection;  lithium- 
drifted  silicon  detector;  sequential  simplex  procedure;  x-ray 
spectra;  computer  program;  19130. 

Fixed  point;  freezing  point;  zinc  point;  19081. 

Fixed  point;  transportable  fixed  point;  argon  triple  point;  19080. 

Fixed  points;  International  Practical  Temperature  Scale  of  1968; 
measurement  assurance  program;  platinum  resistance  ther- 
mometer; reference  thermometer;  thermometer;  calibration; 
check  thermometers;  SP591.  pp.  137-145  (Aug.  1980). 

Fixed  points;  pure  materials;  superconductivity;  temperature 
scale;  thermometry;  cryogenics;  19101. 

Fixed  points;  standard  reference  material;  superconductivity; 
temperature;  19098. 

Fixed  service  time;  queueing  network;  SP500-65,  pp.  101-109 
(Oct.  1980). 

Flame  atomic  absorption  spectroscopy;  interlaboratory  testing; 
precision;  reference  method;  semiautomated  pipetting;  serum 
lithium  analysis;  statistical  analysis;  accuracy;  clinical  analysis; 
clinical  chemistry;  definitive  method;  electrolytes;  SP260-69. 
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Flame  impingement;  heat  transfer;  radiation;  temperature;  veloc- 
ity; ceilings;  convection;  field;  NBS-GCR-80-251. 

Hame  research;  smoke  detectors;  toxicity;  bibliographies;  build- 
ing fires;  cable  fires;  compartment  fires;  decision  analysis; 
fabric  flammability;  fire  suppression;  fire  tests;  NBSIR  80- 
2114. 

Flames;  free  radicals;  medical  physics;  spectroscopy;  Broida; 
combustion;  19680. 

Flame  spectrometry;  laser  enhanced  ionization;  laser  spectrom- 
etry; opto-galvanic  effect;  trace  metal  analysis;  atomic  spec- 
trometry; 19918. 

Flame  spectrometry;  laser  enhanced  ionization;  laser  spectrom- 
etry; tunable  laser;  atomic  absorption;  atomic  detection  limits; 
19916. 

Flame  spectrometry;  laser  enhanced  ionization;  opto-galvanic 

effect;  photodissociation  laser;  atomic  resonance  laser;  atomic 

resonance-line  laser;  19836. 
Rame  spread;  flammability;  floor  coverings;  flooring  radiant 

panel  test;  test  method;  critical  radiant  flux;  fire  safety; 

NBSIR  79-1954. 

Flame  spread;  flashover;  heat  release  rate;  ignition;  interior 
finish;  oxygen  depletion;  room  fires;  fire  tests;  TNI  128. 

Flame  spread;  interlaboratory  evaluation;  precision;  test  meth- 
ods; tunnel  test;  cellulosic  insulation;  NBSIR  79-1922. 

Flame  through;  floors;  furniture;  interior  finishes;  joists;  room 
fires;  steel;  wood;  fire  endurance;  fire  tests;  NBSIR  80-2134. 

Flammability;  flash  point;  heat  transfer  fluids;  insulation;  leak- 
age; solar  collectors;  solar  energy;  fire  prevention;  fire  tests; 
NBSIR  79-1931. 

Flammability;  floor  coverings;  flooring  radiant  panel  test;  test 
method;  critical  radiant  flux;  fire  safety;  flame  spread;  NBSIR 
79-1954. 

Flammability;  garments;  gasoline;  heat  output;  ignition;  burn 

injury;  evaporation  rate;  fabric;  19114. 
Flammability;  granulars;  hazardous  substances;  pastes;  powders; 

shredded  and  slit  films;  solids;  sparks;  test  methods;  Federal 

Hazardous  Substances  Act;  NBSIR  78-1580. 
Flammable  liquids;  standards;  transformers;  cost  analysis;  deci- 
sion analysis;  dielectric  fluids;  fire  safety;  NBS-GCR-80-198. 
Flare  stars;  stellar  chromospheres;  stellar  coronae;  ultraviolet 

spectra;  x-ray  sources;  19269. 
Flash  desorption;  LEED;  ruthenium;  ellipsometry;  19508. 
Flashover;  group  homes;  halfway  houses;  mental  disorders; 

smoke;  upholstered  furniture;  evacuation;  fire  departments; 

fire  fatalities;  fire  investigations;  NBS-GCR-80-200. 
Flashover;  heat  release  rate;  ignition;  interior  finish;  oxygen 

depletion;  room  fires;  fire  tests;  flame  spread;  TNI  128. 
Flashover;  hotels;  room  fires;  senior  citizens;  smoke;  breathing 

apparatus;  evacuation;  fire  departments;  fire  fatalities;  NBS- 

GCR-80-253. 

Flashover;  ladders;  room  fires;  smoke;  students;  doors;  dormi- 
tories; evacuation;  fire  departments;  fire  fatalities;  fire  fighters; 
NBS-GCR-80-193. 

Flashover;  nursing  homes;  nursing  staff;  patients;  room  fires; 
smoke  detectors;  death;  doors;  egress;  evacuation;  fire  alarm 
systems;  fire  departments;  fire  fighters;  NBS-GCR-80-191. 

Flashover;  schools;  smoke;  evacuation;  fire  departments;  fire 
investigations;  NBS-GCR-80-237. 

Flash  photolysis;  kinetics;  ozone  OzC'A);  vibrational  deactiva- 
tion; atmospheric;  19618. 

Flash  point;  heat  transfer  fluids;  insulation;  leakage;  solar  collec- 
tors; solar  energy;  fire  prevention;  fire  tests;  flammability; 
NBSIR  79-1931. 

Flash  x-ray  generators;  synchrotron  x-radiation;  x-ray  diffrac- 
tion; electro-optical  detectors;  19714. 

Flat-cone;  macromolecules;  neutrons;  single-crystal;  Weissen- 
berg  methods;  x  rays;  absorption  correction;  diffractometers; 
19509. 

Flat-cone  geometry;  neutron  diffraction;  protein  structure;  ri- 

bonuclease-A;  structure  refinement;  atomic  models;  19808. 
Flatness;  intercomparison;  random  error;  squareness;  standard 


deviation;  systematic  error;  uncertainty;  angle  block;  autocol- 
limator;  calibration;  NBSIR  80-1967. 

PHat  plate  collectors;  preferred  sizes;  solar  installations;  standard- 
ization; dimensions;  NBSIR  80-2116. 

Flat-plate  solar  collectors;  solar  energy  system;  TRNSYS  com- 
puter program;  air  leakage;  f-chart  method;  19870. 

Flaws;  fracture;  K/c;  laser  windows;  Weibull;  yield  stress;  brittle 
failure;  failure  criteria;  SP568,  pp.  151-159  (July  1980). 

Flaws;  materials  characterization;  nondestructive  testing;  residu- 
al stress;  ultrasonics;  velocity;  attenuation;  defect  characteriza- 
tion; SP596. 

Floating  zone;  materials  processing;  microgravity;  morphologi- 
cal stability;  similarity  principle;  crystal;  double-diffusive  con- 
vection; 19178. 

Floating  zone;  meniscus;  silicon;  stability;  crystal;  Czochralski; 

edge-defined  film-fed  growth  (EFG);  19945. 
Floor  coverings;  flooring  radiant  panel  test;  test  method;  critical 

radiant  flux;  fire  safety;  flame  spread;  flammability;  NBSIR 

79-1954 

Flooring  radiant  panel  test;  test  method;  critical  radiant  flux;  fire 
safety;  flame  spread;  flammability;  floor  coverings;  NBSIR  79- 
1954 

Floors;  furniture;  interior  finishes;  joists;  room  fires;  steel;  wood; 

fire  endurance;  fire  tests;  flame  through;  NBSIR  80-2134. 
Florida;  inspection;  legislation;  recertification;  architects;  codes; 

earthquake;  engineers;  SP586,  pp.  197-203  (June  1980). 
Flowing  afterglow;  infrared  chemiluminescence;  ion  molecule 

reactions;    vibrational    excitation;    associative  detachment; 

19362. 

Flowing  afterglow;  infrared  chemiluminescence;  ion  molecule 
reactions;  vibrational  excitation;  associative  detachment; 
19378. 

Flow  measurement;  furniture;  interior  finishes;  residential  build- 
ings; room  fires;  static  pressure;  building  fires;  fire  tests; 
NBSIR  80-1984 

Flow  measurement;  gas  temperatures;  heat  release  rate;  interior 
finishes;  residential  buildings;  room  fires;  building  fires;  fire 
resistance;  fire  tests;  NBSIR  80-2120. 

Flow  rate;  heat  transfer  fluid;  solar  collector;  thermal  perform- 
ance; efficiency;  NBS-GCR-79-184. 

Fluctuations;  high  temperature  properties;  Monte  Carlo  simula- 
tions; aluminum;  anharmonic  effects;  effective  potentials  for 
metals;  elastic  constants;  J.  Res.  85,  No.  2,  109-112  (Mar.-Apr. 
1980). 

Fluence;  flux;  monitor;  neutron;  sources;  standardization;  cali- 
bration; detection;  dosimetry;  facilities;  SP594,  pp.  747-751 
(Sept.  1980). 

Fluence;  Gabon;  natural  fission  reactor;  temperature;  age  of 
deposit;  duration;  fission  products;  SP594,  pp.  909-915  (Sept. 
1980). 

Fluence  monitor;  reactor  dosimetry;  threshold  reactions;  U-fis- 
sion  spectrum  averaged  cross  sections;  excitation  function; 
SP594,  pp.  199-203  (Sept.  1980). 

Flues;  heating  equipment;  heat  transfer;  literature  reviews;  radi- 
ant energy;  stoves;  wood;  chimneys;  fire  models;  fire  safety; 
fire  tests;  NBSIR  80-2140,  Vol.  1. 

Fluid  flow  generated  by  settling  aerosol;  low  Reynolds  number 
fluid  flow;  particle  Doppler  shift  spectrometer;  particle  in- 
duced air  circulation;  particle  induced  fluid  flow;  19649. 

Fluidic  sensors;  ionizing  radiation;  neutron;  passive  solar;  radi- 
ography; safety;  temperature;  tracealloy;  vapor  detectors; 
wood  heating;  fire;  DIM/NBS  64,  No.  10,  1-32  (1980). 

Fluid  inclusions;  gemmology;  microanalysis;  mineralogy;  Raman 
spectroscopy;  chemical  analysis;  19577. 

Fluid  mechanics;  hydrauHc  engineering;  hydraulic  research;  hy- 
draulics; hydrodynamics;  model  studies;  research  summaries; 
SP583. 

Fluids;  orthobaric  densities;  propane;  specific  heats;  thermody- 
namic properties;  vapor  pressures;  coexistence  boundary;  criti- 
cal point;  densities;  equation  of  state;  19204. 

Fluids;  pool  fires;  transformers;  fire;  NBSIR  80-1992. 
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Fluorescence  excitation  spectroscopy;  Franck-Condon  factors; 
laser  excited  fluorescence;  radiative  lifetime;  single  vibronic 
level  spectroscopy;  CF2;  difluorocarbene;  19371. 

Fluorescence  line  narrowing;  glass;  laser;  laser  glass;  laser-in- 
duced fluorescence;  europium  lithium  borate  glass;  19545. 

Fluorescence  spectrum;  laser  excitation;  multi-photon  processes; 
non-stationary  processes;  resonance  fluorescence;  strong  laser 
field;  time-dependent  spectrum;  transient  spectrum;  19220. 

Fluorescent;  fluorescent  specimens;  measurement;  color;  colori- 
metry;  NBS-GCR-79-185. 

Fluorescent  screens;  intensifier  screen  standards;  radiographic 
intensifier  screen  efficiency;  screen  evaluations;  sensitivity  of 
screens;  spectroradiometry  of  screens;  x-radiation  of  intensifier 
screens;  19234. 

Fluorescent  specimens;  measurement;  color;  colorimetry;  flu- 
orescent; NBS-GCR-79-185. 

Fluoride  glass;  fluorophosphate  glass;  laser  glass;  low-dispersion 
glass;  optical  glass;  Al(P03)3-AlF3-MF-RFi  system;  19216. 

Fluorides;  forging;  laser  windows;  lithium  fluoride;  mechanical 
properties;  optical  properties;  ultraviolet  transmission;  SP568, 
pp.  39-46  (July  1980). 

Fluorides;  microelectrodes;  microvolume;  analysis;  biophysics; 
chloride;  19280. 

Fluorides;  microvolumes;  rapid;  adapter;  analysis;  electrodes; 
19279 

Fluorimetry;  naphthalene  homologues;  octanol/water;  organic 
pollutants;  partition  coefficients;  19926. 

Fluorometry;  laser-induced  fluorescence;  low-level  analysis;  nu- 
clear safeguards;  trace  levels;  uranium  determination;  waste 
solution  analysis;  analyses;  SP582,  pp.  147-155  (June  1980). 

Fluorophosphate  glass;  laser  glass;  low-dispersion  glass;  optical 
glass;  Al(P03)3-AlF3-MF-RFi  system;  fluoride  glass;  19216 

Flux;  monitor;  neutron;  sources;  standardization;  calibration;  de- 
tection; dosimetry;  facilities;  fluence;  SP594,  pp.  747-751 
(Sept.  1980). 

Flux  growth;  laser  damage;  neodymiumrglass;  polarizer;  pyro- 
phosphate; xenotime;  yttrium  orthophosphate;  yttrium  phos- 
phate; absorption  spectra;  calcite;  SP568,  pp.  137-140  (July 
1980). 

Flux  monitors;  standards;  cross  sections;  SP594,  pp.  84-85,  (Sept. 
1980). 

Flux  phenomena;  Josephson  phenomena;  stabilization;  supercon- 
ductors; terminology;  critical  parameters;  definitions;  19539. 

FORTRAN;  numeric  methods;  programming  language;  scientif- 
ic computing  engineering;  software;  standards;  data  process- 
ing; Federal  Information  Processing  Standard;  FIPS  PUB  69. 

FORTRAN  program;  least  squares  solution;  mass  calibration; 
mass  measurement;  calibration  report;  correction  to  mass 
measurements;  error  checking;  TN1127. 

FORTRAN  77;  standard  programming  language;  transferability; 
ANS  FORTRAN;  H131. 

Focal  intensity;  high-energy  laser;  irradiance  mapping;  mirror/ 
window  materials;  on-target  fluence;  optical  train;  phase  aber- 
ration; power  optics;  thermal  lensing;  SP568,  pp.  425-438 
(July  1980). 

Focused-ion  beam  sputtering;  thin  films;  x-ray  fluorescence 
spectrometry;  calibration  standards;  19871. 

Focusing,  current;  measurement,  nondestructive;  second  break- 
down, reverse-bias;  transistor,  power;  turn-off,  transistor; 
19161. 

Foil  activation;  blankets;  breeding;  capture  rates;  fast  breeder 
blanket  facility;  fast  reactors;  SP594,  pp.  572-575  (Sept.  1980). 

Foils;  iron  platinum;  alloys;  electrodeposition;  electro  prepara- 
tion; 19395. 

Fokker-Planck  equation;  laser  damage;  multiphoton  absorption; 
theory;  alkali  halides;  electron-avalanche  breakdown;  elec- 
tron-phonon  scattering;  SP568,  pp.  467-478  (July  1980). 

Fokker-Planck  equation;  process  modeling;  semiconductors;  sili- 
con; vacancies;  Browian  motion;  diffusion;  Pick's  Law;  19726. 

Foliar  analysis;  food  analysis;  nutrition;  plant  tissue  analysis; 
standard  reference  material;  trace  analysis;  agriculture;  envi- 


ronmental analysis;  19423. 

Foliar  analysis;  food  analysis;  organic  solvents;  standard  refer- 
ence material;  water  analysis;  environmental  analysis;  19571. 

Food  additives;  indirect  additives;  migration;  models;  regula- 
tions; additives;  diffusion;  NBSIR  80-1999. 

Food  analysis;  nutrition;  plant  tissue  analysis;  standard  reference 
material;  trace  analysis;  agriculture;  environmental  analysis; 
foliar  analysis;  19423. 

Food  analysis;  organic  solvents;  standard  reference  material; 
water  analysis;  environmental  analysis;  foliar  analysis;  19571. 

Food  package;  interaction  parameter;  migration;  partition  coeffi- 
cient; radiolabeled  additive;  solubility;  equilibrium  partition- 
ing; Fickian  diffusion;  19651. 

Foods;  interlaboratory  study;  standard  reference  materials; 
yeast;  biological  matrix;  bovine  liver;  certified  reference  mate- 
rials; chromium;  19420. 

Foods;  nutrient  elements;  quality  control;  standard  reference 
materials;  analytical  methods;  atomic  absorption  spectrometry; 
19419. 

Forbidden;  intensity;  lifetime;  line  strength;  oscillator  strength; 
transition  probability;  allowed;  atomic;  discrete;  SP505-1. 

Forbidden  lines;  iron;  nickel;  transition  probabilities;  wave- 
lengths; allowed  lines;  atomic  energy  levels;  cobalt;  19807. 

Force  constants;  fundamental  frequencies;  infrared  spectra; 
normal  vibrations;  polyatomicmolecules;  Raman  spectra;  vi- 
brational frequencies;  JPCRD  9,  No.  4,  1149-1254  (1980). 

Forced  entry;  patio  door;  performance  criteria;  performance 
standard;  sliding  glass  door;  test  methods;  burglary  resistance; 
19702. 

Forecasting;  mathematical  models;  sensitivity  analysis;  assess- 
ment; documentation;  energy;  NBSIR  80-2128. 

Forecasting;  multiple  regression;  sensitivity  analysis;  simulta- 
neous equations;  Box-Jenkins;  SP500-65,  pp.  215-229  (Oct. 
1980). 

Forecasts;  Maunder  minimum,  models;  simulation;  statistics;  sun- 
spots;  ARMA  models;  TN1022. 

Foreign  engineering;  geology;  highways;  housing;  landslides; 
liquefaction;  power  plants;  railroads;  rock  slides;  seismicity; 
structural  engineering;  bridges;  buildings;  dikes;  earthquakes; 
SP592. 

Foreign  relations;  industrializing  nations;  international  relations; 
LDC's;  measurement  services;  standardization;  AID;  assist- 
ance; developing  economies;  NBSIR  80-2021. 

Foreign  relations;  industrializing  nations;  international  relations; 
measures;  weights;  weights  and  measures;  AID;  assistance; 
developing  economies;  NBSIR  80-2022. 

Forging;  laser  windows;  lithium  fluoride;  mechanical  properties; 
optical  properties;  ultraviolet  transmission;  fluorides;  SP568, 
pp.  39-46  (July  1980). 

Formaldehyde;  formaldehyde-based  chemicals;  formaldehyde 
level;  standards;  urea-formaldehyde  resins;  committee;  con- 
centration; department;  SP586,  pp.  253-258  (June  1980). 

Formaldehyde;  kinetics;  ozone;  resonance  fluorescence;  strato- 
sphere; CI  atoms;  19704. 

Formaldehyde;  ozone;  stratosphere;  absorption  cross-section; 
chlorine  chemistry;  19535. 

Formaldehyde-based  chemicals;  formaldehyde  level;  standards; 
urea-formaldehyde  resins;  committee;  concentration;  depart- 
ment; formaldehyde;  SP586  pp.  253-258  (June  1980). 

Formaldehyde  level;  standards;  urea-formaldehyde  resins;  com- 
mittee; concentration;  department;  formaldehyde;  formalde- 
hyde-based chemicals;  SP586.  pp.  253-258  (June  1980). 

Formal  description  technique;  graphs;  natural  language;  Petri 
net;  state  diagram;  action  table;  computer  program;  finite  au- 
tomata; NBS-GCR-80-247. 

Formal  specification;  formal  verification;  hierarchical  design; 
programming  methodology;  security;  design  methodology; 
SP500-67. 

Formal  specification;  network  architecture;  networking;  session 
protocols;  transport  protocols;  communication  protocols; 
computer  network  protocols;  design  specification;  NBS-GCR- 
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80-246. 

Formal  verification;  hierarchical  design;  programming  method- 
ology; security;  design  methodology;  formal  specification; 
SP500-67. 

Format  track;  operational  specification;  rotating  mass  storage 
subsystems;  sense  information;  status  byte;  command  codes; 
disk  drives;  Federal  Information  Processing  Standard;  FIPS 
PUB  63. 

Formic  acid;  interstellar  molecules;  line  strengths;  microwave 
spectra;  molecular  constants;  radioastronomy;  rotational  tran- 
sitions; JPCRD  9,  No.  1,  59-160  (1980). 

Formwork;  hoisting  system;  regulations;  safety;  standards;  con- 
crete; construction;  cooling  tower;  NBSIR  80-1964. 

Fossil  carbon;  insoluble  carbonaceous  material;  low  level  count- 
ing; pyrolysis/gas  chromatography/mass  spectrometry;  radio- 
carbon; atmospheric  pollution;  carbonaceous  particles;  19593. 

Fourier  analysis;  Fourier  spectrum;  linewidth;  linewidth  mea- 
surement; photomask;  diffraction;  diffraction  pattern  analysis; 
NBS-GCR-79-175. 

Fourier  coefficients;  linear  model;  nonlinear  model;  phase  spec- 
trum transformation;  spectrum;  VOR  aircraft  navigation 
system;  white  noise;  TN1021. 

Fourier  spectrum;  linewidth;  linewidth  measurement;  photo- 
mask; diffraction;  diffraction  pattern  analysis;  Fourier  analysis; 
NBS-GCR-79-175. 

Four-terminal  pair  capacitance;  immittance  standards;  induc- 
tance; residual  series  inductance;  resonance  techniques;  three- 
terminal  capacitance;  calibration;  capacitance;  TN1024. 

Fourth-order;  Laplace's  equation;  cylindrical  coordinates;  differ- 
ence equations;  electron  optics;  19089. 

Four-wave  mixing;  heterodyne  spectroscopy;  iodine  spectros- 
copy; non-linear  spectroscopy;  phase  conjugate  spectroscopy; 
saturation  spectroscopy;  19287. 

Fractional  free  volume;  permeability;  plastic  deformation;  semi- 
crystalline  polymers;  sorption;  diffusivity;  elastic  deformation; 
19662 

Fractionation;  graphite  furnace  atomic  absorption;  high  pressure 
liquid  chromatography;  organometallic  polymers;  organotin 
silicate;  refractive  index;  reverse  bonded  phase  chromato- 
graphy; silicon  analysis;  size  exclusion  chromatography;  tin 
analysis;  19398. 

Fracture;  fracture  models;  reaction  rate  theory;  slow  crack 
growth;  surface  chemistry;  atmosphere-assisted  slow  crack 
growth;  chemically  assisted  fracture;  19588. 

Fracture;  glass;  strength;  stress-corrosion  cracking;  sub-critical 
crack  growth;  ceramics;  19791. 

Fracture;  impact  energy;  strength  degradation;  ceramics;  19589. 

Fracture;  inservice  data;  mechanical  engineering;  nuclear  reac- 
tors; piping;  pressure  vessel;  pump;  reliability;  risk  analysis; 
valves;  failure  data;  fatigue;  19085. 

Fracture;  K/c;  laser  windows;  Weibull;  yield  stress;  brittle  fail- 
ure; failure  criteria;  flaws;  SP568,  pp.  151-159  (July  1980). 

Fracture;  load-elongation  curve;  microfibrils;  point  defects  of 
microfibrillar  structure;  ruptured  chains;  strength;  tie  mole- 
cules; crystalline  polymer;  elastic  modulus;  fibrils;  fibrous 
structure;  19901. 

Fracture;  materials  failure;  reaction  rate  theory;  slow  crack 
growth;  surface  energy;  environmental  fracture;  19843. 

Fracture;  materials  science;  nondestructive  evaluation;  piping; 
pressure  vessels;  product  liability;  pumps  and  valves;  stand- 
ards; statistical  modeling;  welding;  ASME  Boiler  Code;  data; 
fabrication;  failure  analysis;  fatigue;  SP588. 

Fracture;  mathematical  modeling;  micromechanics;  microstruc- 
ture;  nuclear  fuel  element;  paper;  quantitative  microscopy; 
size  effect;  solid  mechanics;  statistical  methods;  steel;  fatigue; 
19086 

Fracture;  mechanical  properties;  stainless  steel;  strength;  tough- 
ness; welds;  cryogenic;  delta  ferrite;  ferrite  content;  19673. 

Fracture;  mechanical  reliability;  mechanics;  strength;  ceramics; 
crack  growth;  delayed  failure;  19636. 

Fracture;  oxidation;  silicon  nitride;  strength;  ceramic  turbines; 


failure  prediction;  19792. 

Fracture  (materials);  fracture  toughness;  side  grooves;  three- 
dimensional  crack;  torsional  beam;  compliance  analysis; 
curved  crack  profile;  double-torsion  testing;  19684. 

Fracture  (materials);  fracture  toughness;  side  grooves;  three- 
dimensional  crack;  torsional  beam;  compliance  analysis; 
curved  crack  profile;  double-torsion  testing;  19693. 

Fracture  (materials);  low  temperature  tests;  mechanical  proper- 
ties; nickel  alloys;  steels;  fatigue  (materials);  19550. 

Fracture  mechanics;  hydrogen-assisted  cracking;  low-cycle  fati- 
que;  porosity;  preparing  flawed  weldments;  slag;  three-dimen- 
sional flaws;  arc  strikes;  blunt  flaws;  19762. 

Fracture  mechanics;  lifetime  prediction;  proof  testing;  stress  cor- 
rosion; subcritical  crack  growth;  dynamic  fatigue;  NBSIR  80- 
2047. 

Fracture  mechanics;  mathematical  modeling;  metals  fatigue; 
plastics  fatigue;  quantitative  microscopy;  statistical  aspects  of 
fatigue;  composite  materials;  corrosion  fatigue;  durability;  fa- 
tigue; fatigue  mechanism;  fatigue  research;  19448. 

Fracture  mechanics;  mathematical  modeling;  micromechanics; 
polymers;  quantitative  microscopy;  slip  bands;  statistical  as- 
pects of  fatigue;  striations;  composite  materials;  corrosion  fa- 
tigue; dislocations;  fatigue  mechanism;  19087. 

Fracture  mechanics;  thermal  fracture;  ceramic  strength;  crack 
propagation;  erosion;  19728. 

Fracture  models;  reaction  rate  theory;  slow  crack  growth;  sur- 
face chemistry;  atmosphere-assisted  slow  crack  growth; 
chemically  assisted  fracture;  fracture;  19588. 

Fracture  testing;  nomenclature;  symbols;  terminology;  terms; 
definitions;  19892. 

Fracture  toughness;  part-through  crack;  pneumatic  burst;  pres- 
sure vessel;  steel;  ductile  fracture;  19961. 

Fracture  toughness;  side  grooves;  three-dimensional  crack;  tor- 
sional beam;  compliance  analysis;  curved  crack  profile; 
double-torsion  testing;  fracture  (materials);  19684. 

Fracture  toughness;  side  grooves;  three-dimensional  crack;  tor- 
sional beam;  compliance  analysis;  curved  crack  profile; 
double-torsion  testing;  fracture  (materials);  19693. 

Fragmentation;  ion  energetics;  phenyl  ion;  photoionization; 
chlorobenzene;  coincidence;  19177. 

Fragmentation;  kinetics;  photoelectron;  photoionization;  unimo- 
lecular;  benzene;  benzonitrile  ion;  coincidence;  19603. 

Fragmentation;  mass  spectrometry;  photoionization;  threshold 
photoelectron  spectroscopy;  time  of  flight  mass  spectrometry; 
coincidence;  cyclopropene;  19196. 

Fragmentation;  mass  spectrometry;  photoionization;  threshold 
photoelectron  spectroscopy;  time  of  flight  mass  spectrometry; 
allene;  autoionization;  coincidence;  19943. 

Fragmentation;  photoionization;  propyne;  threshold  photoelec- 
tron spectroscopy;  allene;  coincidence;  cyclopropene;  19803. 

Frames;  hardware;  hinges;  locks;  performance  standard;  test 
methods;  window;  window  assemblies;  window  components; 
burglary  resistance;  19698. 

Framework;  methodology;  policy  experiments;  policy  problems; 
technology-based  industries;  Experimental  Technology  Incen- 
tives Program;  NBS-GCR-ETIP  80-92 

France;  French  standards  system;  government  policy;  product; 
standards  systems;  AFNOR;  antitrust;  certification;  NBSIR 
79-1959 

Franck-Condon;  lineshapes;  photoelectron  spectroscopy;  x-ray 
spectroscopy;  adsorption;  19209. 

Franck-Condon  Factors;  hydrogen;  nitrogen;  photoelectron 
spectra;  spectroscopy;  threshold  photoelectron  spectroscopy; 
autoionization;  deuterium;  19183. 

Franck-Condon  factors;  ion;  nitrogen;  N2;  photoelectron  spec- 
tra; photoionization;  shape  resonance;  synchrotron  radiation; 
vibrational  intensity  distribution;  branching  ratios;  19607. 

Franck-Condon  factors;  ion;  photoelectron  spectra;  photoioniza- 
tion; shape  resonance;  synchrotron  radiation;  vibrational  in- 
tensity distribution;  carbon  monoxide;  CO;  19184. 

Franck-Condon  factors;  laser  excited  fluorescence;  radiative  life- 
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time;  single  vibronic  level  spectroscopy;  CF2;  difluorocarbene; 
fluorescence  excitation  spectroscopy;  19371. 
Free-bond  absorption;  gain  cross  section;  alkali  dimers;  excimer 
laser;  19479. 

Free-free  transitions;  infrared  radiation;  electron'  scattering; 
19260. 

Free  radicals;  gas  phase;  hydrocarbons;  hydrogen;  nitrogen; 
oxygen;  rate  of  reaction;  sulfur;  Arrhenius  parameters;  chemi- 
cal kinetics;  combustion;  decomposition;  NSRDS-67. 

Free  radicals;  gas  phase;  hydrocarbons;  hydrogen;  nitrogen 
oxygen;  rate  of  reaction;  sulfur;  Arrhenius  parameters;  chemi- 
cal kinetics;  combustion;  decomposition;  NBSIR  80-2118. 

Free  radicals;  heats  of  formation;  ion  cyclotron  resonance  spec- 
trometer; ion-molecule  reactions;  ions;  rate  constants;  19839. 

Free  radicals;  medical  physics;  spectroscopy;  Broida;  combus- 
tion; flames;  19680. 

Freezing;  periodic  crystalline  solutions;  BBGKY  equation;  bifur- 
cation; direct  correlation  function  equation;  19838. 

Freezing  point;  zinc  point;  fixed  point;  19081. 

French  standards  system;  government  policy;  product;  standards 
systems;  AFNOR;  antitrust;  certification;  France;  NBSIR  79- 
1959 

Frequency;  He-Ne  laser;  nonlinear  optics;  visible  frequencies; 
1.15  |j,m;  19709 

Frequency  calibrations;  GOES  satellite;  high  frequency;  low 

frequency;  satellite  time  code;  standard  frequencies;  television 

color  subcarrier;  time  calibrations;  time  signals;  broadcast  of 

standard  frequencies;  SP432.  1979  Edition. 
Frequency  dependence;  line  inhomogeneity;  Rb"  frequency 

standard;  wall  coating;  buffer  gas;  cavity  pulling;  19517. 
Frequency  distribution;  noise  (sound);  sleep;  smoke  detectors; 

wakefulness;  adults;  alarm  responses;  auditory  perception;  de- 

cibal  levels;  fire  departments;  NBS-GCR-80-284. 
Frequency  divider;   ion  trap;   laser;   microwave;  relativistic; 

synchroton  radiation;  electron;  19529. 
Frequency   metrology;   frequency   standards;   high  resolution 

spectroscopy;  time  metrology;  time  standards;  atomic  clocks; 

atomic  frequency  standards;  19430. 
Frequency  retrace  accuracy;  frequency  stability;  passive/active 

hydrogen  atomic  resonator;  rubidium  atomic  resonator;  stored 

ions;  cesium  atomic  resonator;  19432. 
Frequency  shifts;  hydrostatic  pressure;  Knight  shift;  scaling 

theory;  solids;  Van  Vleck  susceptibility;  anomalous  behavior; 

19925 

Frequency  stability;  frequency  standard;  hydrogen  maser;  teflon 
coating  technique;  dielectrically  loaded  cavity;  19515. 

Frequency  stability;  microwave  power  dependence;  optical 
pumping;  Rb  frequency  standards;  wall  coating;  cavity  pull- 
ing; 19777 

Frequency  stability;  passive/active  hydrogen  atomic  resonator; 
rubidium  atomic  resonator;  stored  ions;  cesium  atomic  resona- 
tor; frequency  retrace  accuracy;  19432. 

Frequency  standard;  hydrogen  maser;  teflon  coating  technique; 
dielectrically  loaded  cavity;  frequency  stability;  19515. 

Frequency  standards;  high-Q  cavities;  navigation;  oscillator; 
ranging;  resonators;  superconductivity;  aerospace;  19586. 

Frequency  standards;  high  resolution  spectroscopy;  time  metro- 
logy; time  standards;  atomic  clocks;  atomic  frequency  stand- 
ards; frequency  metrology;  19430. 

Frequency  standards;  ion  storage;  laser  cooling;  laser  spectros- 
copy; radiation  pressure;  atomic  clocks;  atomic  spectroscopy; 
Doppler  effects;  19799. 

Fresnel  zone;  holographic  reconstruction;  imaging;  lamina- 
graphy;  nondestructive  testing;  radiography;  three-dimension- 
al radiography;  tomography;  x-ray  laser;  computerized  axial 
tomography;  19855. 

Friction;  metallic  materials;  microstructure;  sliding  wear;  wear; 
wear  models;  copper  alloys;  19826. 

Friction;  metals;  plastic  deformation;  steel;  surfaces;  wear;  wear 
debris;  copper;  electron  microscopy;  NBSIR  80-2058  (ONR). 

Friction;  microstructure;  solid  contact;  wear;  copper;  copper 


alloys;  19708 

Friction  factor;  Hazen- Williams  coefficient;  NBSIR  80-2041. 

Fringing  fields;  magnetohydrodynamics,  MHD;  nonuniform 
fields;  pipe  flow;  19050. 

Fuel  cells;  impedance;  solid  electrolyte;  tungsten  carbide;  cata- 
lyst; cerium  dioxide;  electrocatalysis;  NBSIR  80-1991. 

Fuel  cycle;  symbiotic  energy  system;  tritium  breeding;  cross- 
section  uncertainty;  CTR;  denatured  fuel;  economics;  ENDF/ 
B-V;  SP594,  pp.  839-843  (Sept.  1980). 

Fuel  cycles;  nuclear  data  needs;  thorium  reactor  introduction; 
thorium  reactors;  advanced  converters;  denatured  uranium- 
thorium  fuel  cycles;  SP594,  pp.  108-114  (Sept.  1980). 

Fuel  cycle  sensitivities;  LWR  data  needs;  benchmark  analysis; 
ENDF/B-V;  SP594.  pp.  1-5  (Sept.  1980). 

Fuel  handling;  high-level  waste  management;  thorium  HTR  fuel 
cycles;  cross-section  accuracy  requirements;  SP594,  pp.  131- 
134  (Sept.  1980). 

Fuel  oil;  petroleum  standards;  petroleum  test  methods;  recycled 
burner  fuel  oil;  substantial  equivalency;  used  oil;  waste  oil; 
TN1130. 

Fuel  pin  identification  system;  fuel  pins;  inventory  tracking 
system;  manufacturing  information  system;  quality  status 
tracking  system;  SP582.  pp.  313-323  (June  1980). 

Fuel  pins;  inventory  tracking  system;  manufacturing  information 
system;  quality  status  tracking  system;  fuel  pin  identification 
system;  SP581  pp.  313-323  (June  1980). 

Fuel  reprocessing;  nuclear  safeguards;  dynamic  accounting; 
SP582.  pp.  718-729  (June  1980). 

Fugacity  expansion;  Fade  approximants;  phase  transitions;  virial 
coefficients;  virial  series;  Bose  gas;  19907. 

Full  energy  peak;  gamma-ray  spectrum;  multiplets;  optimization; 
peak/Compton  ratio;  simulation;  apparatus  spectrum;  data  li- 
brary; fission  products;  SP594,  pp.  878-880  (Sept.  1980). 

Fundamental  constants;  gas;  grants;  marketplace;  measurement 
seminars;  photon-recoil  components;  SRM's;  atomic  proper- 
ties; computers;  emissions  testing;  energy;  DIM/NBS  64,  No. 
1,  1-24  (1980). 

Fundamental  constants;  mole;  precision  measurement;  atomic 
masses;  19898 

Fundamental  constants;  silver;  coulometry;  electrochemical 
equivalent;  electrochemistry;  Faraday;  /  Res.  85,  No.  3,  175- 
191  (May-June  1980). 

Fundamental  frequencies;  infrared  spectra;  normal  vibrations; 
polyatomicmolecules;  Raman  spectra;  vibrational  frequencies; 
force  constants;  JPCRD  9,  No.  4,  1149-1254  (1980). 

Furnaces;  heat  pumps;  hybrid  heat  pumps;  hybrid  systems; 
rating  procedure;  seasonal  cost  of  operation;  add-on  heat 
pumps;  NBSIR  80-2090 

Furnaces;  incremental  savings;  life-cycle  costs;  minimum  effi- 
ciency levels;  minimum  efficiency  standards;  boilers;  central 
heating  equipment;  economic  analysis;  NBSIR  80-2079. 

Furniture;  interior  finishes;  joists;  room  fires;  steel;  wood;  fire 
endurance;  fire  tests;  flame  through;  floors;  NBSIR  80-2134. 

Furniture;  interior  finishes;  residential  buildings;  room  fires; 
static  pressure;  building  fires;  fire  tests;  flow  measurement; 
NBSIR  80-1984. 

Fused  quartz  track  recorder;  microcomputer;  track  counting; 

fission  rate;  SP594,  pp.  512-515  (Sept.  1980). 
Fused  silica;  laser  damage;  optical  microscopy;  total  internal 

reflection;  SP568,  pp.  333-341  (July  1980). 
Fused  silica;  laser  damage;  surface  finishing;  surface  polishing; 

SP568  pp.  229-236  (July  1980). 
Fusion;  fusion  reactivity;  charged  particle  cross  section  needs; 

SP594,  pp.  254-264  (Sept.  1980). 
Fusion;  heat  transfer;  hybrid  blanket;  tokamak;  cross-section 

data;  fission;  SP594,  pp.  351-359  (Sept.  1980). 
Fusion;  measured  err  for  0(n,n);  calculate  deuterium  plasma 

neutron  spectrum;  SP594,  pp.  807-811  (Sept.  1980). 
Fusion;   neutral   beam   injection;    neutrons;    nuclear  heating; 

photon  dose  rate;  photons;  shielding;  SP594,   pp.  239-245 

(Sept.  1980). 
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Fusion;  neutron  dosimetry;  radiation  damage;  radioactivity;  re- 
actors; cross  sections;  fission;  SP594,  pp.  285-296  (Sept.  1980). 

Fusion;  neutron  heating;  neutron  transport;  radiation  damage; 
tritium  breeding;  activation;  dosimetry;  SP594,  pp.  228-238 
(Sept.  1980). 

Fusion;  nuclear  cross  sections;  reactors;  standards;  technology; 
biomedical;  conference;  fission;  SP594. 

Fusion-fission  hybrid  blanket;  tritium  breeding;  uranium  produc- 
tion; blanket  energy  multiplication;  cross  section  sensitivity; 
cross  section  uncertainty;  SP594.  pp.  834-838  (Sept.  1980). 

Fusion  materials  irradiation  test  (FMIT)  facility;  Li(d,xn);  nucle- 
ar reactions;  thick  target  yields  and  spectra;  time-of-fiight 
technique;  total  yield;  angular  distribution;  SP594,  pp.  824-828 
(Sept.  1980). 

Fusion  neutronics;  LMFBR  analysis;  LWR  shielding  and  dosi- 
metry; multigroup  cross  section  libraries;  weapons  applica- 
tions; ENDF/B-V;  SP594.  pp.  204-208  (Sept.  1980). 

Fusion  pellets;  neutron  cross  sections;  neutron  spectra;  actinide 
bum-up;  SP594  pp.  360-363  (Sept.  1980). 

Fusion  reactivity;  charged  particle  cross  section  needs;  fusion; 
SP594.  pp.  254-264  (Sept.  1980). 

Future  test  year;  regulatory  commission;  regulatory  process; 
technological  innovation;  electric  utility;  NBS-GCR-ETIP  79- 
76. 

Fa;  H2;  local  density  models;  N2;  O2;  Xa;  B2;  CO;  Q;  19289 
F2CO;  infrared  spectrum;  matrix  isolation;  NF3;  normal  coordi- 
nate analysis;  photodissociation;  ultraviolet  spectrum;  CO;  dis- 
charge sampling;  F-atom  reactions;  FCO;  19393. 

G 

GaAs;  negative  electron  affinity;  photoemission;  polarization; 
source  of  polarized  electrons;  spin  polarization;  electron 
optics;  electron  spin  polarization;  19310. 

GaAs  polarized  electron  source;  polarized  electrons;  source  of 
polarized  electrons;  electron  scattering;  19308. 

Gabon;  natural  fission  reactor;  temperature;  age  of  deposit;  du- 
ration; fission  products;  fluence;  SP594,  pp.  909-915  (Sept. 
1980). 

Gage  blocks;  measurement  assurance;  random  errors;  standard 
deviation;  systematic  errors;  uncertainty;  check  standard; 
NBSIR  80-2078 

Gage  element;  leads;  load;  protective  coating;  resistance;  sensi- 
tivity change;  stability;  strain  gages;  structure;  transducers; 
zero  shift;  adhesive;  backing;  connection;  environment;  19049. 

Gain;  high  resolution;  linearity;  noise;  offset;  static  test  set; 
analog-to-digital  converter  testing;  automatic;  digital-to-analog 
converter  testing;  19075. 

Gain  cross  section;  alkali  dimers;  excimer  laser;  free-bond  ab- 
sorption; 19479. 

Galaxies;  clusters,  instability;  Elvin-Helmholtz;  19766. 

Gallium;  gallium  melting-point  temperature;  gallium  triple-point 
temperature;  secondary  temperature  fixed  point;  thermometry; 
defining  temperature  fixed  point;  19058. 

Gallium;  heat  capacity;  lead-tin  alloys;  magnetic  field  effect; 
phase  diagram;  potassium-iron-silicon  oxides;  solidification; 
surface  tension;  thermodynamic  properties;  Auger  meas- 
urements on  liquids;  convection;  NBSIR  80-2082. 

Gallium  arsenide;  indium  antimonide;  ionicity;  optical  phonons; 
Raman  scattering;  semiconductors;  stress;  zinc-blende  struc- 
ture; covalent  bonding;  diamond  structure;  elastic  constants; 
19580 

Gallium-doped  silicon;  p-type  silicon;  resistivity;  silicon;  spread- 
ing resistance;  thyristor;  aluminum-doped  silicon;  boron-doped 
silicon;  19422. 

Gallium  melting-point  temperature;  gallium  triple-point  tempera- 
ture; secondary  temperature  fixed  point;  thermometry;  defin- 
ing temperature  fixed  point;  gallium;  19058. 

Gallium  triple-point  temperature;  secondary  temperature  fixed 
point;  thermometry;  defining  temperature  fixed  point;  gallium; 
gallium  melting-point  temperature;  19058. 


Galvanostat;  impedance  measurements;  noise;  potentiostat;  elec- 
trochemical measurements;  /.  Res.  85,  No.  3,  211-217  (May- 
June  1980). 

Game  theory;  law  enforcement;  taxation;  utility;  audit;  behavior; 

compliance;  discriminant  analysis;  NBSIR  79-1711. 
Game  theory;  mathematical  economics;  noncooperative  games; 

aggregation;  equilibrium;  J.  Res.  85,  No.  5,  391-428  (Sept. -Oct. 

1980). 

Gamma  counting;  activation;  SP594,  pp.  380-384  (Sept.  1980). 

Gamma  radiation;  leucocyanides;  radiation  processing;  radiation 
sterilization;  radiochromic  dyes;  red  Perspex;  dose  distribu- 
tions; dose  mapping;  dosimetry;  dye  dosimetry;  electron 
beams;  19339 

Gamma  radiation;  process  control;  quality  control;  radiation 
sterilization;  radiochromic  dye  dosimeter;  red  Perspex  dosi- 
meter; absorbed  dose;  eerie  sulfate  dosimeter;  cobalt-60 
source;  commissioning  dosimetry;  dosimetry;  ferrous  sulfate 
dosimeter;  19343. 

Gamma-ray  dosimetry;  humidity  effects;  megarod  dosimetry; 
nylon  polycarbonate;  polyethylene  terephthalate;  polymethyl 
methacrylate;  polyvinyl  chloride;  polyvinyl  fluoride;  poly- 
vinyl pyrrolidone  radiochromic  dyes;  temperature  depend- 
ence; absorption  spectroscopy;  blue  cellophane;  19326. 

Gamma-ray  dosimetry;  lithium  fluoride;  M-centers;  megarad  do- 
simetry; N-centers;  radiation  darkening;  radiation  processing; 
R-centers;  absorption  spectroscopy;  alkali  halides;  color  cen- 
ters; darkening  of  crystals;  dosimetry;  electron  dosimetry;  F- 
centers;  19352. 

Gamma-ray  efficiency;  Marinelli  beaker;  Reentrant  beaker;  semi- 
conductor detector  efficiency;  standards;  detector  efficiency; 
19408 

Gamma-ray  energy  standards;  x  rays;  crystal  diffraction;  19302. 

Gamma-ray  heating;  thermoluminescent  dosimeters;  TLD;  blan- 
kets; CaF2:Dy;  fast  breeder  reactors;  FBBF;  SP594,  pp.  576- 
580  (Sept.  1980). 

Gamma-ray  measurement;  human  serum;  industrial  develop- 
ment; industrial  furnace;  measurement;  polarized  electrons; 
secondary  standards;  signs;  symbols;  antifouling  coating;  com- 
munication; DIM/NBS  64,  No.  2,  1-36  (1980). 

Gamma-ray  NDA;  product  solutions;  reprocessing;  transmission- 
corrected  gamma-ray  assay;  densitometry;  SP582,  pp.  568-583 
(June  1980). 

Gamma-ray  production  cross  section;  gamma-ray  strength  func- 
tion; spin-dependent  evaporation  model;  yrast  level;  SP594, 
pp.  775-777  (Sept.  1980). 

Gamma  rays;  gas  flow  meters;  microwaves;  radio  antennas; 
trace  characterization;  budget;  calibration  service;  chain  reac- 
tions; DIM/NBS  64,  No.  3,  1-24  (1980). 

Gamma  rays;  iron;  photons;  point  sources;  water;  air;  buildup 
factors;  19294. 

Gamma  rays;  low  temperatures;  multiaxes  nuclear  spin  system; 
y-ray  multipolarity;  "^^o  single  crystal;  ''^""Ho;  19620. 

Gamma  rays;  neutrons;  nondestructive  assay;  plutonium  waste; 
safeguards;  uranium  waste;  verification;  counter;  estimates; 
SP582.  pp.  622-632  (June  1980). 

Gamma  rays;  pair  production;  photoelectric  absorption;  pho- 
tons; triplet  production;  x  rays;  attenuation  coefficient;  coher- 
ent scattering;  Compton  scattering;  JPCRD  9,  No.  4,  1023- 
1148  (1980). 

Gamma  rays;  plastic  dosimeters;  polyvinylchloride;  radiation 
processing;  radiochromic  dye  films;  blue  cellophane;  cellulose 
triacetate;  clear  Perspex;  dose  rate  dependence;  dosimetry; 
dyed  plastic  dosimeters;  electron  beams;  19338. 

Gamma-ray  shielding;  nuclear  detonations;  nuclear  war;  radi- 
ation shielding;  civil  defense;  fallout  protection;  SP570. 

Gamma  rays  of  discrete  and  continuum;  fast  neutron;  SP594,  pp. 
397-407  (Sept.  1980). 

Gamma  ray  spectra;  integral  experiments;  neutron  spectra;  radi- 
ation transport;  SP594,  pp.  596-598  (Sept.  1980). 

Gamma-ray  spectra;  neutron  capture;  neutron  strength  func- 
tions; photon  strength  functions;  average  resonance  capture; 
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SP594,  pp.  936-946  (Sept.  1980). 

Gamma-ray  spectrometers;  germanium;  induced  radioactivity; 
sodium-iodide;  spaceflight;  calculations;  19749. 

Gamma-ray  spectrometers;  lunar  chemical  analysis;  x-ray  pro- 
portional-counter; Apollo-15  and  -16;  19129. 

Gamma-ray  spectrometry;  neutron  interrogation;  safeguards;  ca- 
lorimetry;  SP594.  pp.  364-367  (Sept.  1980). 

Gamma-ray  spectrometry;  neutrons;  cross  section;  elements; 
SP594.  pp.  853-856  (Sept.  1980). 

Gamma-ray  spectrometry;  nondestructive  isotopic  analysis;  plu- 
tonium  safeguards;  SP582,  pp.  555-567  (June  1980). 

Gamma-ray  spectroscopy;  mass  spectroscopy;  precision;  urani- 
um enrichment  measurement;  accuracy;  SP582,  pp.  103-110 
(June  1980). 

Gamma-ray  spectroscopy;  nuclear  safeguards;  spent  fuel;  verifi- 
cation; bonded  storage;  Bruce  reactors;  SP582,  pp.  457-471 
(June  1980). 

Gamma-ray  spectroscopy;  stabilized  lasers;  wavelength  stand- 
ards; x-ray  interferometry;  atomic  weights;  Avogadro's  con- 
stant; 19488. 

Gamma-ray  spectroscopy;  x-ray  spectroscopy;  activation  analy- 
sis; computers;  data  processing;  19128. 

Gamma-ray  spectrum;  multiplets;  optimization;  peak/Compton 
ratio;  simulation;  apparatus  spectrum;  data  library;  fission 
products;  full  energy  peak;  SP594,  pp.  878-880  (Sept.  1980). 

Gamma-ray  spectrum  fitting;  intercomparison  of  computational 
methods;  International  Atomic  Energy  Agency;  longrange  in- 
terpolation; non-linear  least  squares;  peak  resolution;  PICO; 
empirical  peak  shape;  19127. 

Gamma-ray  strength  function;  spin-dependent  evaporation 
model;  yrast  level;  gamma-ray  production  cross  section; 
SP594.  pp.  775-777  (Sept.  1980). 

Gamma-ray  strength  functions;  GD  parameter  systematics;  cal- 
culated cr(n,'y)  and  y-ray  spectra  for  "'Ta  and  '^'Au;  calcu- 
lated o-(n,y)  for  i86.i87,i8aQs.  SP594,  pp.  770-774  (Sept.  1980). 

Gamma-ray  transitions;  inelastic  scattering;  cross  sections; 
SP594.  pp.  677-679  (Sept.  1980). 

Gamma  spectrometry;  mass  spectrometry;  nondestructive  assay; 
nuclear  safeguards;  precision;  reference  materials;  special  nu- 
clear materials;  x-ray  fluorescence;  accountability;  accuracy; 
SP582. 

Garments;  gasoline;  heat  output;  ignition;  burn  injury;  evapora- 
tion rate;  fabric;  flammability;  19114. 

Gas;  grants;  marketplace;  measurement  seminars;  photon-recoil 
components;  SRM's;  atomic  properties;  computers;  emissions 
testing;  energy;  fundamental  constants;  DIM/NBS  64,  No.  1, 
1-24  (1980).  . 

Gas;  kinetics;  ozone;  stopped-flow;  sulfur  dioxide;  thiirane; 
19427. 

Gas  analysis;  steel;  alloys;  differential  thermal  analysis;  SP580, 
pp.  33-53  (Aug.  1980). 

Gas  breakdown;  laser  ionization;  Na;  superelastic;  electron  heat- 
ing; electron  seeding;  19779. 

Gas  centrifuges;  IAEA  safeguards;  isotope  separation;  material 
balance;  material  unaccounted  for;  nondestructive  analysis; 
safeguards;  uranium;  uranium  hexafluoride;  uranium  235; 
SP582,  pp.  261-275  (June  1980). 

Gas  chromatography;  headspace  sampling;  high-performance 
liquid  chromatography;  interlaboratory  comparison;  polycy- 
clic  aromatic  hydrocarbons;  aliphatic  hydrocarbons;  aromatic 
hydrocarbons;  19635. 

Gas  chromatography;  high  performance  liquid  chromatography; 
N-heterocyclic  compounds;  phenols;  polynuclearic  aromatic 
hydrocarbons;  priority  pollutants;  alternate  fuels;  19097. 

Gas  chromatography;  hydrocarbons;  interlaboratory  compari- 
son; liquid  chromatography;  mass  spectrometry;  mussels;  po- 
lycyclic  aromatic  hydrocarbons;  tissue  analyses;  aliphatic  hy- 
drocarbons; aromatic  hydrocarbons;  19841. 

Gas  chromatography;  hydrogen;  isotope  dilution;  microwave 
plasma;  oscillating  slit  mechanism;  deuterium;  19933. 

Gas  chromatography;  infrared  spectroscopy;  mass  spectroscopy; 


phosgene;  polymer;  poly(vinyl  chloride);  PVC;  pyrolysis;  car- 
bonyl  chloride;  combustion;  decomposition;  degradation;  elec- 
tron capture;  19503. 

Gas  chromatography;  injector;  vapor  sampler;  capillary  col- 
umns; concentrator;  electrically  heated  inlet;  19667. 

Gas  chromatography;  liquid  chromatography;  mass  spectrom- 
etry; quantitation;  shale  oil;  trace  organic  analysis;  19598. 

Gas  chromatography;  sodium  stearate;  transition  temperatures; 
19914 

Gas  chromatography/mass  spectrometry;  isotope  dilution; 
serum;  cholesterol;  79599. 

Gas  chromatography/mass  spectrometry;  isotope  dilution/mass 
spectrometry;  reference  method;  statistical  analysis;  total 
serum  cholesterol;  cholesterol;  definitive  method;  19554. 

Gaseous;  history  of  science;  Kamerlingh  Onnes;  liquidons;  liq- 
uids; mixtures;  van  der  Waals;  vapors;  Andrews;  condensa- 
tion; critical  point;  diffusion;  19932. 

Gaseous  cyclopropane;  Henry's  constant;  solubility;  aqueous  po- 
tassium chloride;  19795. 

Gaseous  environments;  nickel  alloy  671;  nickel  alloy  800;  oxidiz- 
ing/sulfidizing  gas;  premature  failure;  stress  corrosion  crack- 
ing; austenitic  stainless  steels;  coal  gasification;  elevated  tem- 
peratures; ferritic  stainless  steels;  19623. 

Gaseous  ion  photoionization;  ionization  potential;  spectroscopy; 
appearance  potential;  electron  impact;  electron  spectroscopy; 
NSRDS-NBS66.  Part  I. 

Gas  exchange;  surface  areas;  thermal  analysis;  adsorbents; 
SP580,  pp.  133-147  (Aug.  1980). 

Gas  flow  meters;  microwaves;  radio  antennas;  trace  character- 
ization; budget;  calibration  service;  chain  reactions;  gamma 
rays;  DIM/NBS  64,  No.  3,  1-24  (1980). 

Gas/gas  equilibria;  mixtures;  Van  der  Waals  one  fluid  model; 
conformal  solution  theory;  corresponding  states;  critical  point; 
/  Res.  85,  No.  6,  441-448  (Nov.-Dec.  1980). 

Gas  mixture  composition;  gravimetrically  prepared  gas  mixtures; 
molar  intensity  ratios;  natural  gas  components;  Raman  spec- 
trometric  method;  spectral  line  intensity  measurements;  19540. 

Gasoline;  heat  output;  ignition;  burn  injury;  evaporation  rate; 
fabric;  flammability;  garments;  19114. 

Gas  phase;  hydrocarbons;  hydrogen;  nitrogen;  oxygen;  rate  of 
reaction;  sulfur;  Arrhenius  parameters;  chemical  kinetics; 
combustion;  decomposition;  free  radicals;  NSRDS-67. 

Gas  phase;  hydrocarbons;  hydrogen;  nitrogen  oxygen;  rate  of 
reaction;  sulfur;  Arrhenius  parameters;  chemical  kinetics; 
combustion;  decomposition;  free  radicals;  NBSIR  80-2118. 

Gas  phase;  photoabsorption  cross  section;  photochemistry;  quan- 
tum yield;  rate  coefficient;  air  pollution;  atmospheric  chemis- 
try; chemical  kinetics;  data  evaluation;  JPCRD  9,  No.  2,  295- 
472  (1980). 

Gas  phase;  photoabsorption  cross  section;  photochemistry;  quan- 
tum yield;  rate  constant;  air  pollution;  atmospheric  chemistry; 
chemical  kinetics;  data  evaluation;  19513. 

Gas  pilot;  heat  loss;  insulation;  modifications;  recovery  efficien- 
cy; residential;  standby  loss;  test  procedures;  water  heaters; 
energy  conservation;  energy  consumption;  NBSIR  79-1783. 

Gas  scintillator;  inelastic  neutron  scattering;  majority  logic;  neu- 
tron cross  sections;  prebuncher;  pulsed  neutron  source;  time- 
of-flight;  computers;  data  acquisition;  electron  linac;  SP594, 
pp.  929-935  (Sept.  1980). 

Gas-solid  chromatography;  silver  nitrate;  aromatic  hydrocar- 
bons; 19913. 

Gas  target;  measured  cr(En,0°);  nuclear  reactions;  SP594,  pp. 
542-544  (Sept.  1980). 

Gas  target;  molecular  vibrations;  neutron  reactions;  ^^^;  Dopp- 
ler  effect;  fission;  19146. 

Gas  temperatures;  heat  release  rate;  interior  finishes;  residential 
buildings;  room  fires;  building  fires;  fire  resistance;  fire  tests; 
flow  measurement;  NBSIR  80-2120. 

Gas  thermometers;  low  temperature;  microwave  temperature 
sensor;  temperature  transducer;  thermometer;  tunnel  diode  os- 
cillators; 19236. 
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Gas  thermometry;  International  Practical  Temperature  Scale; 
platinum  resistance  thermometers;  temperature  scales;  thermo- 
dynamic temperature;  19215. 

Gated  diode;  integrated  gated-diode  electrometer;  integrated  test 
structure;  leakage  current;  test  structure;  CCD;  electrical  test 
structure;  NBSIR  80-2000. 

Gated  diode;  integrated  test  structure;  microelectronic  test 
structure;  process  validation  wafer;  random  fault  test  struc- 
ture; sheet  resistor;  test  methods;  test  pattern;  test  structure; 
circuit  characterization;  cross-bridge  sheet  resistor;  electrical 
alignment  test  structure;  19165. 

Gauge  theory;  glueball;  hyperball;  quark;  spectroscopy;  configu- 
ration mixing;  19327. 

GCFR;  integral  experiment;  neutron  transmission;  thorium;  total 
cross  section;  blanket;  SP594.  pp.  122-124  (Sept.  1980). 

GCFR;  integral  experiment;  thorium;  capture  cross  section; 
ENDF/B-5;  SP594,  pp.  127-130  (Sept.  1980). 

GD  parameter  systematics;  calculated  cr{n,y)  and  y-ray  spectra 
for  '"Ta  and  '"Au;  calculated  a-{n,y)  for  'ss.  i",  isaQs; 
gamma-ray  strength  functions;  SP594,  pp.  110-llA  (Sept. 
1980). 

GELINA;  HELIOS;  KFK;  ORELA;  PSR;  "white"  neutron 
sources;  WNR;  comparison  neutron  yields;  SP594,  pp.  920-928 
(Sept.  1980). 

Ge;  laser  damage;  optoacoustic  spectroscopy;  photoacoustic 
spectroscopy;  thin  films;  absorption;  SP568,  pp.  313-332  (July 
1980). 

Gelled  inorganic  "polymers";  microporous  filler;  system  nontox- 

icity;  x-ray  opacification;  dental  composite  resin  restorations; 

finishability;  U.S.  Patent  4,217,264. 
Gemmology;  microanalysis;  mineralogy;  Raman  spectroscopy; 

chemical  analysis;  fluid  inclusions;  19577. 
Generalized  asymptotic  expansions;  irregular  singularities;  Liou- 

ville-Green  approximation;  multiple  asymptotic  expansions; 

Stokes  Phenomenon;  WKBJ  approximation;  Bessel  functions; 

19379 

General  relativity;  hydrodynamics;  magnetic  field  reconnection; 
accretion;  black  holes;  19717. 

Geodesy;  geodynamics;  lasers;  station  positions;  artificial  satel- 
lites; distance  measurements;  19742. 

Geodynamic;  geophysical  instrumentation;  geophysics;  gravity; 
absolute-g;  19141. 

Geodynamics;  lasers;  station  positions;  artificial  satellites;  dis- 
tance measurements;  geodesy;  19742. 

Geographical  distribution;  low  temperature  collectors;  manufac- 
turing activity;  medium  temperature  collector;  solar  energy; 
special  collectors;  energy  estimates;  19527. 

Geographic  point  location;  latitude;  Latitude  and  Longitude; 
longitude;  mapping;  State  Plane  Coordinate  System;  survey- 
ing; Universal  Transverse  Mercator  (UTM);  coordinate 
system;  elevation;  Federal  Information  Processing  Standard; 
FIPS  PUB  70 

Geography;  information  processing  standards;  information  sys- 
tems; national  government;  representations  and  codes;  stand- 
ards; statistical  data;  ADP  standards;  computers;  data  ele- 
ments and  codes;  data  processing;  Federal  Information  Proc- 
essing Standards;  FIPS  PUB  6-3. 

Geology;  highways;  housing;  landslides;  liquefaction;  power 
plants;  railroads;  rock  slides;  seismicity;  structural  engineering; 
bridges;  buildings;  dikes;  earthquakes;  foreign  engineering; 
SP592 

Geomagnetism;  induced  currents;  Sq  current  system  variations; 
tectonomagnetism;  conductivity  anomalies;  differential  mag- 
netic measurements;  19181. 

Geometric  mean;  Jensen's  inequality;  blood  lead  levels;  concave; 
J.  Res.  85,  No.  5,  363-366  (Sept.-Oct.  1980). 

Geophysical  instrumentation;  geophysics;  gravity;  absolute-g; 
geodynamic;  19141. 

Geophysics;  gravity;  absolute-g;  geodynamic;  geophysical  in- 
strumentation; 19141. 

Geophysics;  gravity;  tectonic  processes;  absolute  gravimeter; 


19750. 

Geophysics;  interferometry;  stellar  diameters;  astronomy;  astro- 
physics; crustal  movements;  19144. 

George  Schulz;  high  energy  resolution;  temporary  negative 
ions;  atoms;  electron  scattering;  electron  scattering  reson- 
ances; 19500. 

Geotechnical  engineering;  retaining  structures;  shoring;  slope 
stability;  construction;  excavation;  NBS-GCR-80-202. 

Geotechnical  engineering;  retaining  structures;  shoring;  slope 
stability;  soil  classification;  soil  pressure;  soil  testing;  trench- 
ing; braced  excavations;  construction;  excavation;  BSS121. 

Geotechnical  engineering;  safety;  shoring;  soil  classification; 
trench;  workshop;  acceptable  work  practices;  excavation; 
NBSIR  79-1935. 

Geothermal;  process;  thermodynamics;  transport  properties;  aer- 
oscience;  data  accuracy;  design;  SP590. 

Geothermal  well;  hydrothermal  exposure;  splitting-tensile 
strength;  cement;  compressive  strength;  NBSIR  80-2099-1. 

Geothermal-well  cements;  high  pressure  vessel;  high  tempera- 
ture furnace;  permeability;  shear-bond  strength;  simulated 
geothermal  fluids;  NBSIR  80-2099-3. 

Geothermal-well  cements;  permeability  to  water;  shear-bond 
strength  to  steel;  splitting  tensile  strength;  compressive 
strength;  exposure  to  geothermal  fluids;  NBSIR  80-2099-2. 

Germanium;  hardness  measurements;  plastic  deformation;  sili- 
con; silicon  carbide;  aluminumoxide;  brittle  fracture;  disloca- 
tions; electron  microscopy;  erosion;  19731. 

Germanium;  induced  radioactivity;  sodium-iodide;  spaceflight; 
calculations;  gamma-ray  spectrometers;  19749. 

Germanium;  optical  constants;  refractive  index;  silicon;  tempera- 
ture coefficient  of  refractive  index;  JPCRD  9,  No.  3,  561-658 
(1980). 

Giant  quadrupole  resonance;  photon  scattering;  ^'C;  dispersion 
relation;  19735. 

Giant  resonance;  optical  theorem;  photon  scattering;  dispersion 
relation;  electric  quadrupole;  19625. 

Giant  resonance;  '^;  absolute  measurement;  activation;  electric 
dipole;  electroexcitation;  19763. 

Gibbs  energy;  heat  capacity;  thermochemical  tables;  uranium- 
halogen  containing  compounds;  data  evaluation;  enthalpy;  en- 
tropy; NBSIR  80-2029. 

Glass;  impact;  indentation  fracture;  strength;  ceramics;  erosion; 
19594 

Glass;  incongruent  vaporization;  surface  depletion;  transpiration; 
unstirred  glass  melt;  vapor  density;  vaporization;  carrier  gas 
saturation;  diffusion  in  melt;  19552. 

Glass;  indentation;  surface  melting;  adiabatic  heating;  elastic- 
plastic  contact;  19584. 

Glass;  interferometry;  ion-exchange;  refractive  index;  strength; 
striae;  electron  microprobe;  19744. 

Glass;  laser;  laser  glass;  laser-induced  fluorescence;  europium 
lithium  borate  glass;  fluorescence  line  narrowing;  19545. 

Glass;  lasers;  photoelasticity;  piezooptic;  refractive  index;  19842. 

Glass;  microsphere;  Monte  Carlo;  particulate;  quantitative  analy- 
sis; analytical  standards;  electron  probe  microanalysis;  fiber; 
19732 

Glass;  oxygen  dependence;  sodium  disilicate;  19188. 

Glass;  strength;  stress-corrosion  cracking;  sub-critical  crack 
growth;  ceramics;  fracture;  19791. 

Glass-ceramics;  heat  switches;  polarization;  refrigeration;  specif- 
ic heat  strontium  titanate;  ceramics;  cryogenics;  dielectric 
constant;  electrocaloric  effect;  entropy;  ferroelectrics;  19534. 

Glasses;  industrial  processes;  thermal  analysis;  cements;  ceram- 
ics; SP580.  pp.  99-130  (Aug.  1980). 

Glasses;  ion  microprobe  mass  analysis;  microanalysis;  quantita- 
tive analysis;  secondary  ion  mass  spectrometry;  surface  analy- 
sis; 19869. 

Glasses;  photoelastic  constants;  refractive  index;  thermal  coeffi- 
cient of  refractive  index;  ultraviolet;  alkali  halides;  crystalline 
materials;  19275. 

Glass-gel  boundary;  sheets;  spheres;  type  II  diffusion;  diffusivity; 
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19668. 

Glass-gel  boundary;  sphere  weight  gain;  concentration  distribu- 
tion; diffusion;  19661. 

Glass  particles;  mineral  particles;  Monte  Carlo  methods;  parti- 
cle; peak-to-background  ratios;  quantitative  analysis;  x-ray  mi- 
croanalysis; electron  probe  microanalysis;  19921. 

Glass  processing;  instrumentation;  paper  technology;  polymer 
ignition;  rubber  processing;  thermal  analysis;  thermogravi- 
metry;  adsorbents;  chemical  processing;  coordination  com- 
pounds; enthalpimetry;  SP580. 

Glass  transition;  pressure;  ruby  Ri  linewidth;  viscosity;  correla- 
tion model;  19068. 

Glassy  structure;  laser  damage  resistance;  materials  properties; 
oxide  coatings;  reactive  sputtering;  transparent-conductive 
coatings;  SP568.  pp.  359-375  (July  1980). 

Glauber's  salt;  latent  heat  storage;  pebble-bed;  phase-change 
unit;  solar  energy  storage;  thermal  storage  device;  ASHRAE 
standard  94-77;  19175. 

Global  optical  potential;  inelastic  scattering;  neutron;  coupled- 
channel;  deformation  parameter;  differential  cross  sections; 
DWBA;  elastic  scattering;  SP594.  pp.  146-149  (Sept.  1980). 

Glovebox  filter;  in-line  holdup  monitor;  Nal  detector;  nondes- 
tructive assay;  real-time  accountability;  SP582,  pp.  308-312 
(June  1980). 

Glowing  electrical  connections;  house  wiring;  innovative  elec- 
trical connections;  performance  testing;  contact  resistance; 
electrical  codes;  fire  safety;  BSS128. 

Glucose;  human  serum;  isotope  dilution;  mass  spectrometry;  re- 
search associate;  urea;  uric  acid;  cholesterol;  College  of 
American  Pathologists;  definitive  methods;  19706. 

Glueball;  hyperball;  quark;  spectroscopy;  configuration  mixing; 
gauge  theory;  1932  7. 

Glycine;  microwave  spectrum;  rotational  constants;  structure; 
amino  acid;  centrifugal  distortion;  19365. 

GOES  satellite;  high  frequency;  low  frequency;  satellite  time 
code;  standard  frequencies;  television  color  subcarrier;  time 
calibrations;  time  signals;  broadcast  of  standard  frequencies; 
frequency  calibrations;  SP432,  1979  Edition. 

Gold;  relative  intensities;  round  robin;  x-ray  photoelectron  spec- 
troscopy; binding  energies;  copper;  ESCA;  19202. 

Gold  alloys;  ordered  alloys;  antiphase  domains;  copper  alloys; 
diffusion;  domain  growth;  19851. 

Gold  coating  cross  section;  magnification  calibration;  SEM; 
thickness  measurement;  video  waveform;  19859. 

Gold  films;  gravimetry;  neutron  activation  analysis;  Rutherford 
backscattering;  standards;  accuracy  and  precision;  19944. 

Government  laboratories;  industrial  management;  R&D;  R&D  in 
World  War  II;  bootleg  R&D;  19506 

Government  policy;  innovation;  semiconductor  industry;  tech- 
nological change;  competition;  Experimental  Technology  In- 
centives Program;  NBS-GCR-ETIP  80-91. 

Government  policy;  product;  standards  systems;  AFNOR;  anti- 
trust; certification;  France;  French  standards  system;  NBSIR 
79-1959 

Government  policy;  product  certification;  standardization  re- 
search needs;  standards;  accreditation  of  testing  laboratories; 
certification;  certification  industry;  economics;  NBSIR  80- 
2001. 

GPC;  liquid  size  exclusion  chromatography;  narrow  fractions; 
polydispersity;  recycle  GPC;  recycle  liquid  size  chromato- 
graphy; anionic  polystyrenes;  column  spreading;  19426. 

GPSS;  local  area  networks;  packet  switching;  simulation;  bus 
networks;  bus  performance;  computer  programs;  contention; 
CSMA;  SP500-65.  pp.  79-85  (Oct.  1980). 

Graded  index  materials;  infrared;  magneto-optics;  nonlinear 
optics;  piezo-optics;  planar  waveguides;  thermo-optics;  thin 
films;  ultraviolet;  fiber  optics;  SP574. 

Grain  boundaries;  lattice  gas;  phase  transitions;  surface  melting; 
adsorbed  layers;  antiphase  boundaries;  19468. 

Grain  boundary  sliding;  plastic  deformation;  alumina;  basal  slip; 
cavitation;  deformation  texture;  electron  microscopy;  19582. 


Grain  size;  molybdenum  thin  films;  reflectance;  chemical  vapor 
deposition;  composition;  crystal  structure;  SP568,  pp.  287-292 
(July  1980). 

Grants;  marketplace;  measurement  seminars;  photon-recoil  com- 
ponents; SRM's;  atomic  properties;  computers;  emissions  test- 
ing; energy;  fundamental  constants;  gas;  DIM/NBS  64,  No.  1, 
1-24  (1980). 

Granulars;  hazardous  substances;  pastes;  powders;  shredded  and 
slit  films;  solids;  sparks;  test  methods;  Federal  Hazardous  Sub- 
stances Act;  flammability;  NBSIR  78-1580. 

Graphite;  nomenclature;  standards;  terminology;  test  methods; 
carbon;  characterization;  19486. 

Graphite  furnace  atomic  absorption;  high  pressure  liquid  chro- 
matography; organometallic  polymers;  organotin  silicate;  re- 
fractive index;  reverse  bonded  phase  chromatography;  silicon 
analysis;  size  exclusion  chromatography;  tin  analysis;  frac- 
tionation; 19398. 

Graphite/polysulfone;  orthopedic  materials;  PECF;  polymer 
matrix;  polypropylene;  polysulfone;  aromatic  polyamide  fiber; 
autoclave  stability;  biomaterial;  composites;  degradation  resist- 
ance; fiberglass/epoxy;  fiber  reinforced  composites;  19689. 

Graphs;  natural  language;  Petri  net;  state  diagram;  action  table; 
computer  program;  finite  automata;  formal  description  tech- 
nique; NBS-GCR-80-247 

Gravimeters;  gravitation;  gyroscope;  levitation;  navigation;  ac- 
celerometers;  19397. 

Gravimetrically  prepared  gas  mixtures;  molar  intensity  ratios; 
natural  gas  components;  Raman  spectrometric  method;  spec- 
tral line  intensity  measurements;  gas  mixture  composition; 
19540. 

Gravimetric  method;  mass  artifacts;  weighing;  air  density;  air 
density  equation;  barometer  calibration;  barometric  pressure; 
displacement  volume;  Res.  85,  No.  5,  341-346  (Sept. -Oct. 
1980). 

Gravimetry;  neutron  activation  analysis;  Rutherford  backscatter- 
ing; standards;  accuracy  and  precision;  gold  films;  19944. 

Gravitation;  gyroscope;  levitation;  navigation;  accelerometers; 
gravimeters;  19397. 

Gravitational  experiments;  high-Q  cavities;  interference;  Joseph- 
son  effect;  magnets;  superconductivity;  aerospace;  digital; 
electronics;  19054. 

Gravity;  absolute-g;  geodynamic;  geophysical  instrumentation; 
geophysics;  19141. 

Gravity;  tectonic  processes;  absolute  gravimeter;  geophysics; 
79750. 

Green's  functions;  molecular  vibrations;  normal  mode  calcula- 
tions; numerical  methods;  polymer  review;  Raman  and  in- 
frared spectroscopy;  conformationally  irregular  polymers; 
19713. 

Gross  calorific  values;  refuse-derived-fuels;  sample  characteriza- 
tion; sample  processing  effects;  25  gram  capacity  bomb  calori- 
meter; bomb  calorimetry;  NBSIR  80-1968. 

Ground  motion;  seismology;  standards;  storm  surge;  structural 
engineering;  structural  response;  tsunami;  wind  loads;  winds; 
accelerograph;  codes;  design  criteria;  disaster;  earthquakes; 
SP560 

Group  constants;  neutron  spectrum;  sensitivity  coefficient;  time- 
of-flight;  transport  calculation;  SP594,  pp.  265-274  (Sept. 
1980). 

Group  cross  sections;  integral  experiments;  least-squares  adjust- 
ment; chi-square;  data  consistency;  data  testing;  ENDF/B-IV; 
ENDF/B-V;  fast  reactors;  SP594,  pp.  182-186  (Sept.  1980). 

Group  cross  sections;  integral  experiments;  least-squares  adjust- 
ment; LMFBR;  sensitivity  analysis;  uncertainty  analysis; 
breeding  ratio;  calculational  bias  uncertainties;  fast  reactors; 
SP594.  pp.  177-181  (Sept.  1980). 

Group  homes;  halfway  houses;  mental  disorders;  smoke;  uphol- 
stered furniture;  evacuation;  fire  departments;  fire  fatalities; 
fire  investigations;  fiashover;  NBS-GCR-80-200. 

Group  II  dimer;  excimer  laser;  excited  state  absorption;  19187. 

Group  index;  material  dispersion;  optical  fibers;  propagation; 
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19469. 

Group  theory;  internal  rotation;  perturbations;  torsion;  vibra- 
tion-rotation; ethane;  19412. 

Group  theory;  nuclear  spin;  ro-vibronic  species;  statistical 
weights;  symmetric  top  molecules;  19789. 

Growth  chambers;  horticulture;  measurement  of  controlled  en- 
vironments; agricultural  engineering;  19112. 

Guided  wave  transmission;  optical  cable;  optical  communica- 
tion; optical  fiber;  optical  fiber  waveguide;  optical  transmis- 
sion; optical  waveguide;  telecommunications;  waveguide; 
communications;  fiber  optics;  19495. 

Guidelines;  low-sloped  roofs;  roofing  performance;  solar  collec- 
tors; collector  installation;  field  survey;  TNI  134. 

Gypsums,  dental;  impression  materials,  dental;  polymers,  dental; 
refractories,  dental;  specifications,  dental;  waxes,  dental;  alloy, 
base,  dental;  alloy,  gold,  dental;  amalgam,  dental;  cements, 
dental;  dental  materials;  19052. 

Gyroscope;  levitation;  navigation;  accelerometers;  gravimeters; 
gravitation;  19397. 

y-ray  multipolarity;  '^^Ho  single  crystal;  ^^^"'Ho;  gamma  rays; 
low  temperatures;  multiaxes  nuclear  spin  system;  19620. 

H 

Half-life;  internal  gas  proportional  counting;  tritiated  water 
standards;  tritium;  19621. 

Half-life;  mass  spectrometry;  plutonium-241;  thermal  ionization; 
SP582.  pp.  34-41  (June  1980). 

Half  lives  plutonium  isotopes;  plutonium  and  thorium;  plutoni- 
um  reference  materials;  assay  of  uranium;  automated  con- 
trolled-potential  analyzer;  automated  spectrophotometer;  com- 
plexometric  titration  of  uranium  and  thorium;  SP582,  pp.  129- 
139  (June  1980). 

Halfway  houses;  mental  disorders;  smoke;  upholstered  furniture; 
evacuation;  fire  departments;  fire  fatalities;  fire  investigations; 
flashover;  group  homes;  NBS-GCR-80-20a 

Hall  effect;  junction  C-V  measurements;  neutron  activation  anal- 
ysis; phosphorus  density;  photometric  technique;  silicon; 
19431. 

Hall  effect;  mobility;  resistivity;  silicon;  carrier  density;  comput- 
er program;  electrical  properties  of  silicon;  SP400-63. 

Hall  measurements;  indium-doped  silicon;  p-n  junction  isolation; 
two-layer  structures;  epitaxial  growth;  19417. 

Hall  measurements;  semiconductors;  silicon;  electrical  meas- 
urements; 19415. 

Halocarbons;  photochemistry;  ethyl  chloride;  19931. 

Handcuff;  lock  security;  NBSIR  80-1989 

Handicapped;  life  safety;  refuge;  building  codes;  building  design; 
building  fires;  building  management;  egress;  emergencies; 
escape;  evacuation;  fire  alarm  systems;  fire  departments;  fire 
safety;  SP585. 

Handicapped;  life  safety;  refuge;  building  codes;  building  design; 

building  fires;  building  management;  egress;  emergencies; 

escape;  evacuation;  fire  alarm  systems;  fire  departments;  fire 

safety;  NBSIR  80-1965 
Ha  profiles;  delta  Cephei;  19259 

Hardness;  homogeneity;  infrared  laser  absorption  properties;  me- 
chanical properties;  specific  heat;  thermal  expansion;  SP568, 
pp.  65-72  (July  1980). 

Hardness  measurements;  plastic  deformation;  silicon;  silicon  car- 
bide; aluminumoxide;  brittle  fracture;  dislocations;  electron 
microscopy;  erosion;  germanium;  19731. 

Hardness  testing;  Knoop;  microhardness;  nondestructive  testing; 
brass;  copper;  19849. 

Hardware;  hinges;  locks;  performance  standard;  test  methods; 
window;  window  assemblies;  window  components;  burglary 
resistance;  frames;  19698. 

Hardware  configuration;  model  validation;  queue;  scheduling 
policies;  simulation  model;  system  performance;  workloads; 
cumulative  distribution  function;  events;  SP500-65,  pp.  111- 
128  (Oct.  1980). 


Hardwood;  lumber  grading;  shoring;  softwood;  timber  engineer- 
ing; trench  bracing;  trenching;  construction  lumber;  construc- 
tion safety;  excavation;  BSS122. 

Hard  x-ray;  imaging;  Lixiscope;  soft  gamma-ray;  spectrometer; 
energy  resolution;  19403. 

Hard  x-ray;  imaging;  Lixiscope;  soft  gamma-ray;  spectrometer; 
energy  resolution;  19404. 

Harmonization;  metrication;  metric  transition;  building  codes; 
conversion  strategies;  SP586,  pp.  227-251  (June  1980). 

Hartree-Fock;  AT-matrix;  photoionization;  rare  gases;  chlorine; 
19304 

Hashing;  open  addressing;  worst  case  retrievals;  buckets;  19060. 

Hashing;  resource  allocation;  scatter  tables;  19242. 

H  atom  reaction;  HCF2;  I  atom  reaction;  infrared  spectrum; 

matrix  isolation;  S  atom  reaction;  CF2  reaction;  CF2I;  CF2S; 

19410 

Hauser-Feshbach;  neutron  cross-section  calculations;  preequili- 
brium;  coupled-channel  methods;  SP594,  pp.  333-335  (Sept. 
1980). 

Hauser-Feshbach  and  precompound  analysis;  nuclear  reactions; 

exciton  model;  SP594.  pp.  757-761  (Sept.  1980). 
Hauser-Feshbach  formalism;  optical  model;  fission  probabilities; 

SP594,  pp.  500-503  (Sept.  1980). 
Hauser-Feshbach  theory;  statistical  models;  width  fluctuation 

correction  factor;  compound-nucleus  reactions;  cross  sections; 

elastic  enhancement  factors;  factorization;  SP594,  pp.  762-764 

(Sept.  1980). 

Hazardous  substances;  pastes;  powders;  shredded  and  slit  films; 

solids;  sparks;  test  methods;  Federal  Hazardous  Substances 

Act;  flammability;  granulars;  NBSIR  78-1580. 
Hazen-Williams  coefficient;  friction  factor;  NBSIR  80-2041. 
HCF2;  I  atom  reaction;  infrared  spectrum;  matrix  isolation;  S 

atom  reaction;  CF2  reaction;  CF2I;  CF2S;  H  atom  reaction; 

19410 

HELIOS;   KFK;  ORELA;   PSR;   "white"   neutron  sources; 

WNR;  comparison  neutron  yields;  GELINA;  SP594,  pp.  920- 

928  (Sept.  1980). 
Headform;  headgear;  head  injury;  helmet;  impact;  test  method; 

19168 

Headgear;  head  injury;  helmet;  impact;  test  method;  headform; 
19168. 

Headgear;  helmet;  impact;  protective  equipment;  riot  helmet; 

face  shield;  7  9  700. 
Head  injury;  helmet;  impact;  test  method;  headform;  headgear; 

19168 

Head  injury;  helmet;  injury  criteria;  mathematical  model;  test 
methods;  drop  test  parameter;  NBSIR  80-1987. 

Head  plates;  impact  properties;  nil-ductility  transition  tempera- 
tures; railroad  tank  cars;  switchyard  impact  tests;  tensile  prop- 
erties; AAR  Ml 28  steel;  Charpy  V-notch;  NBSIR  80-2039 

Headspace  sampling;  high-performance  liquid  chromatography; 
interlaboratory  comparison;  polycyclic  aromatic  hydrocar- 
bons; aliphatic  hydrocarbons;  aromatic  hydrocarbons;  gas 
chromatography;  19635. 

Health;  measurements;  radiation;  radon;  radon  daughters;  venti- 
lation; buildings;  environment;  SP581. 

Health;  modelling;  scientific  uncertainty;  societal  decisions;  so- 
cioscientific  problems;  theory;  time  constants;  basic  research; 
challenge  to  the  analytical  chemist;  chemical  measurement 
process;  energy;  environment;  19666. 

Health;  radiation;  radiation  safety;  safety;  x  rays;  calibration; 
diagnostic  x-rays;  electrical  measurements;  NBSIR  80-2072. 

Health  care  facilities;  hospitals;  interior  finishes;  Life  Safety 
Code;  nursing  homes;  risk  analysis;  safety  equivalency;  safety 
evaluation;  smoke  detection;  automatic  sprinklers;  building 
codes;  building  construction;  Delphi  Method;  fire  safety; 
NBSIR  78-1555-1. 

Health  care  facilities;  hospitals;  ionization  detectors;  mainte- 
nance; NFPA  101;  nursing  homes;  photoelectric  detectors; 
smoke  detectors;  surveys;  detector  location;  false  alarms; 
NBSIR  80-2130 
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Health  care  facilities;  hospitals;  life  safety;  mathematical  pro- 
gramming; nursing  homes;  optimization;  renovation;  applied 
economics;  building  codes;  economic  analysis;  fire  safety; 
NBSIR  79-1929. 

Health  care  facilities;  hospitals;  mattresses;  smoke  movement; 
sprinkler  systems;  clothing  wardrobes;  NBSIR  80-2097. 

Health  care  facilities;  life  cycle;  cash  flow;  economic  analysis; 
fire  safety;  fire  safety  evaluation  system;  NBS-GCR-79-186. 

Health  care  standards;  innovation;  performance  standards;  stand- 
ards; automobile  standards;  design  standards;  economics  of 
standards;  NBS-GCR-80-287 

Health  science;  air  quality;  contaminants  from  building  materi- 
als; engineering  and  health  effects;  environmental  contami- 
nants; 19156. 

Hearing  procedures;  regulatory  lag;  utility  commissions;  case- 
load management;  case  scheduling;  common  data  formatting; 
Experimental  Technology  Incentives  Program;  NBS-GCR- 
ETIP  79-72. 

Heat;  hydrochloric  acid;  lithium  chloride;  relative  apparent 
molal  enthalpy;  relative  partial  molal  enthalpy;  sulfuric  acid; 
thermochemistry;  calorimetry;  electrolytes;  enthalpy  of  dilu- 
tion; J.  Res.  85,  No.  1,  11-17  (Jan.-Feb.  1980). 

Heat  balance;  industrial  furnaces;  infrared;  thermography; 
TNI  129 

Heat  capacity;  high  temperature;  melting  point;  stainless  steel; 
thermodynamics;  dynamic  measurements;  electrical  resistivity; 
emittance;  19541. 

Heat  capacity;  high  temperature;  palladium;  pulse  method;  ther- 
modynamics; electrical  resistivity;  19770. 

Heat  capacity;  high-temperature;  standard  reference  material; 
thermodynamic  functions;  tungsten;  drop  calorimetry;  elec- 
tronic heat  capacity;  enthalpy;  19363. 

Heat  capacity;  lead-tin  alloys;  magnetic  field  effect;  phase  dia- 
gram; potassium-iron-silicon  oxides;  solidification;  surface  ten- 
sion; thermodynamic  properties;  Auger  measurements  on  liq- 
uids; convection;  gallium;  NBSIR  80-2082. 

Heat  capacity;  log  home;  mass  factor;  thermal  mass;  AR  effect; 
BLAST;  effective  U-value;  SP586.  pp.  161-179  (June  1980). 

Heat  capacity;  thermochemical  tables;  uranium-halogen  contain- 
ing compounds;  data  evaluation;  enthalpy;  entropy;  Gibbs 
energy;  NBSIR  80-2029 

Heat  capacity  at  constant  pressure;  heat  capacity  at  constant 
volume;  helium;  hydrogen;  methane;  neon;  nitrogen;  oxygen; 
thermal  conductivity;  velocity  of  sound;  viscosity;  argon; 
computer  programs;  density;  enthalpy;  entropy;  equation  of 
state;  TN1025. 

Heat  capacity  at  constant  volume;  helium;  hydrogen;  methane; 
neon;  nitrogen;  oxygen;  thermal  conductivity;  velocity  of 
sound;  viscosity;  argon;  comfHiter  programs;  density;  enth- 
alpy; entropy;  equation  of  state;  heat  capacity  at  constant 
pressure;  TN1025. 

Heat  flux;  insulative  properties;  modacrylics;  polyesters;  protec- 
tive clothing;  radiant  energy;  wool  fabrics;  aramids;  burns 
(injuries);  char  strength;  convective  energy;  cotton  fabrics; 
fabrics;  19120 

Heating  and  cooling  performance;  solar  energy  system;  thermal 
performance  evaluation;  NBS-GCR-79-189 

Heating  and  cooling  performance;  solar  energy  system;  thermal 
performance  evaluation;  NBSIR  80-1980 

Heating  equipment;  heat  transfer;  literature  reviews;  radiant 
energy;  stoves;  wood;  chimneys;  fire  models;  fire  safety;  fire 
tests;  flues;  NBSIR  80-2140.  Vol.  1. 

Heating  rate;  independent  reactions;  kinetics;  lifetime  prediction; 
nonisothermal  kinetics;  thermal  analysis;  activation  energy; 
competitive  reactions;  complex  reactions;  19267. 

Heating  rates;  initial  rates;  kinetics;  lifetime  prediction;  polysty- 
rene; polyurethane;  pyrolysis;  stability;  thermal  analysis;  ther- 
mogravimetry;  accelerated  aging;  complex  reactions;  decom- 
position; degradation;  durabihty;  19752. 

Heating  seasonal  performance;  heat  pumps;  rating  procedure; 
residential  heating;  seasonal  performance;  test  method;  central 


air  conditioners;  central  heating  equipment;  NBSIR  80-2002. 

Heat  loss;  insulation;  modifications;  recovery  efficiency;  residen- 
tial; standby  loss;  test  procedures;  water  heaters;  energy  con- 
servation; energy  consumption;  gas  pilot;  NBSIR  79-1783. 

Heat  loss;  standard;  thermal  insulation;  U-value;  SP586,  pp.  19- 
31  (June  1980). 

Heat  of  combustion;  heat  release;  oxygen  consumption;  oxygen 
consumption  calorimetry;  rate  of  heat  release;  calorimetry; 
fire  test;  19600 

Heat  of  fusion;  high  temperatures;  melting;  niobium;  dynamic 

techniques;  19745. 
Heat  of  mixing;  liquid-vapor  equilibria;  methane  +  propane; 

binary  mixtures;  data  correlation;  excess  volumes;  JPCRD  9, 

No.  3,  721-734  (1980). 
Heat  output;  ignition;  burn  injury;  evaporation  rate;  fabric;  flam- 

mability;  garments;  gasoline;  19114. 
Heat  pipe;  lithium  vapor;  partial  photoionization  cross  section; 

synchrotron  radiation;  absorption  cross  section;  core  excita- 
tion; electron  correlation;  19276. 
Heat  pump;  laboratory  tests;  modifications  test  procedures; 

water  heaters;  energy  consumption;  energy  measurements; 

NBSIR  79-1951. 

Heat  pumps;  hybrid  heat  pumps;  hybrid  systems;  rating  proce- 
dure; seasonal  cost  of  operation;  add-on  heat  pumps;  furnaces; 
NBSIR  80-2090 

Heat  pumps;  rating  procedure;  residential  heating;  seasonal  per- 
formance; test  method;  central  air  conditioners;  central  heat- 
ing equipment;  heating  seasonal  performance;  NBSIR  80-2002. 

Heat  pumps;  validation  of  computer  models,  buildings;  building 
models;  building  performance  data;  computer  simulations, 
building;  energy  conservation  in  commercial  buildings; 
NBSIR  80-2093. 

Heat  release;  oxygen  consumption;  oxygen  consumption  calori- 
metry; rate  of  heat  release;  calorimetry;  fire  test;  heat  of 
combustion;  19600. 

Heat  release;  oxygen  consumption;  polymers;  combustion;  fire; 
19322. 

Heat  release  rate;  ignition;  interior  finish;  oxygen  depletion; 
room  fires;  fire  tests;  flame  spread;  flashover;  TNI  128. 

Heat  release  rate;  interior  finishes;  residential  buildings;  room 
fires;  building  fires;  fire  resistance;  fire  tests;  flow  measure- 
ment; gas  temperatures;  NBSIR  80-2120. 

Heats  of  formation;  ion  cyclotron  resonance  spectrometer;  ion- 
molecule  reactions;  ions;  rate  constants;  free  radicals;  19839. 

Heats  of  formation;  structural  stability;  alloy  phase  formation; 
alloy  stability;  atomic  size;  electronegativity;  19566. 

Heat  switches;  polarization;  refrigeration;  specific  heat  strontium 
titanate;  ceramics;  cryogenics;  dielectric  constant;  electroca- 
loric  effect;  entropy;  ferroelectrics;  glass-ceramics;  19534. 

Heat  transfer;  hot  water;  measurement;  modeling;  solar;  testing; 
computer;  energy;  19375. 

Heat  transfer;  hot  water;  measurement;  modeling;  solar;  testing; 
computer;  energy;  19459. 

Heat  transfer;  hot  water;  measurement;  modeling;  solar;  testing; 
computer;  energy;  19498. 

Heat  transfer;  hybrid  blanket;  tokamak;  cross-section  data;  fis- 
sion; fusion;  SP594,  pp.  351-359  (Sept.  1980). 

Heat  transfer;  liquid  flow  rate;  solar-heat  transfer  liquid  contain- 
ment; stagnation;  corrosion;  elevated  temperature;  NBSIR  79- 
1919. 

Heat  transfer;  literature  reviews;  radiant  energy;  stoves;  wood; 
chimneys;  fire  models;  fire  safety;  fire  tests;  flues;  heating 
equipment;  NBSIR  80-2140.  Vol.  1. 

Heat  transfer;  radiation;  temperature;  velocity;  ceilings;  convec- 
tion; field;  flame  impingement;  NBS-GCR-80-251. 

Heat  transfer  fluid;  solar  collector;  thermal  performance;  effi- 
ciency; flow  rate;  NBS-GCR-79-184. 

Heat  transfer  fluids;  insulation;  leakage;  solar  collectors;  solar 
energy;  fire  prevention;  fire  tests;  flammability;  flash  point; 
NBSIR  79-1931. 

Heat  treatment;  NaCl;  plate  gage;  reduction  in  area;  slow  strain 


489 


rate  technique;  strain  rate;  stress  corrosion  cracking;  2124- 
T851;  7075;  7075-T6;  7075-T7351;  air;  alternate  immersion 
test;  aluminum  alloys;  ductility;  elongation;  19622. 

Heavy  ion  collision;  Monte  Carlo  method;  nuclear  compressibi- 
lity; nuclear  shock  waves;  relativistic  field  theory;  cascade 
calculations;  19441. 

Heavy  ion  collision;  mass  formula;  quartets;  SU4;  charge  ex- 
change reactions;  exotic  nuclei;  19265. 

Heavy  nuclei;  total  neutron  cross  section;  SP594,  pp.  698-702 
(Sept.  1980). 

Heavy  water;  PvT;  saturation  states;  thermodynamic  properties 
of  water;  vapor  pressure;  virial  coefficients;  water;  enthalpy 
of  water;  JPCRD  9,  No.  3,  735-750  (1980). 

He  excitation;  n  levels  of  He;  benchmark  cross  sections; 
electron  impact;  19787. 

HeH*;  infrared  spectra;  ion  beams;  laser  spectroscopy;  molecu- 
lar spectroscopy;  19463. 

Helical  chains;  inelastic  neutron  scattering;  laser-Raman  scatter- 
ing; polyethylene;  polyethyleneoxide; 
polyhexafluoropropylene;  polyoxymethylene;  polypropylene; 
polytetrafluoroethylene;  accordion  type  oscillation;  coupled 
rod  oscillation;  crystalline  polymers;  elastic  modulus;  19937. 

Helium;  hydrogen;  methane;  neon;  nitrogen;  oxygen;  thermal 
conductivity;  velocity  of  sound;  viscosity;  argon;  computer 
programs;  density;  enthalpy;  entropy;  equation  of  state;  heat 
capacity  at  constant  pressure;  heat  capacity  at  constant 
volume;  TN1025. 

Helium  II;  mathematical  model;  superfluid;  thermodynamic 
properties;  computer  program;  deviation  plots;  equation  of 
state;  TN1029 

Helium  isoelectronic  sequence;  distorted  wave  method;  electron 
atom  scattering;  electron  impact  ionization;  19794. 

Helium  liquefaction;  refrigerator;  regenerator  materials;  Stirling 
cycle;  cryocoolers;  19359. 

Helium  mass  spectrometer  leak  test;  hermeticity;  hybrid  micro- 
circuits;  leak  testing;  semiconductor  device  packages;  back 
pressurization  hermetic  test;  19821. 

Helium  stars;  R  CrB  Stars;  stellar  evolution;  stellar  pulsation; 
19711. 

Helix;  irrational;  Phase  II;  polytetrafluoroethylene;  units  per 

turn;  conformation;  crystal;  electron;  19797. 
Helmet;  impact;  protective  equipment;  riot  helmet;  face  shield; 

headgear;  19700. 
Helmet;  impact;  test  method;  headform;  headgear;  head  injury; 

19168 

Helmet;  injury  criteria;  mathematical  model;  test  methods;  drop 
test  parameter;  head  injury;  NBSIR  80-1987. 

Hemispherical  mirror  reflectometer;  integrating  spheres;  parabo- 
loidal  mirror  reflectometer;  radiometric  measurements;  reflec- 
tance; transmittance;  absorptance;  blackbody;  ellipsoidal  re- 
flectometer; emittance;  19299. 

He-Ne  laser;  nonhnear  optics;  visible  frequencies;  1.15  \im;  fre- 
quency; 19709. 

Henry's  constant;  solubility;  aqueous  potassium  chloride;  gas- 
eous cyclopropane;  19795. 

He  proportional  counter;  fission  chamber;  self-indication;  self- 
shielding  and  fission  factors;  time-of-flight;  SP594,  pp.  692-697 
(Sept.  1980). 

Hermes/CTS;  international  time  comparison;  precise  time  trans- 
fer; satellite;  time;  time  scales;  19530. 

Hermeticity;  hybrid  microcircuits;  leak  testing;  semiconductor 
device  packages;  back  pressurization  hermetic  test;  helium 
mass  spectrometer  leak  test;  19821. 

Hermeticity;  hybrids;  nondestructive  tests;  semiconductor;  tape 
bonded  devices;  acoustic  emission;  beam  lead  devices;  elec- 
tronic devices;  19108. 

Hermitian  part;  Jordan  form;  positive  definite;  square  root;  field 
of  values;  19499 

Heterodyne  measurement;  high-precision;  line  assignments;  line 
frequencies;  rapid  measurement  technique;  1,1-difluoroethy- 
lene;  diode  laser  spectroscopy;  19186. 


Heterodyne  spectroscopy;  iodine  spectroscopy;  non-linear  spec- 
troscopy; phase  conjugate  spectroscopy;  saturation  spectros- 
copy; four-wave  mixing;  19287. 

Heterogeneous;  in-house;  laboratory;  preparation;  riffle;  sample; 
standards;  SP591,  pp.  45-49  (Aug.  1980). 

Heteropoly  complexes;  hydrogen  bonds;  molybdoarsinate;  neu- 
tron diffraction;  x-ray  diffraction;  crystal  structure;  19846. 

Hexafluoraluminates;  metaphosphates;  molten  salts;  molybdates; 
sulfates;  sulfides;  surface  tension;  tungstates;  viscosity;  carbon- 
ates; density;  electrical  conductance;  JPCRD  9,  No.  4,  831- 
1022  (1980). 

HF;  interference;  satellite;  spectrum;  spectrum  conservation; 
standard;  time  broadcast  stations;  voice  announcements; 
clocks;  19525. 

Hierarchical;  information;  query;  query  language;  semantics; 
TDMS;  tree;  tree  structures;  ambiguity;  Boolean;  database; 
19433. 

Hierarchical  design;  programming  methodology;  security; 
design  methodology;  formal  specification;  formal  verification; 
SP500-67 

High  accuracy;  low  and  high  momentum  transfer;  rms  radius; 

carbon;  combined  analysis;  electron  scattering;  19374. 
High-copper  alloy;  mercury  content;  creep;  dental  amalgam; 

79707. 

High  current  ion  beams;  inertially-confined  fusion;  numerical 
simulation;  space  charge;  beam  transport;  19626. 

High  elastic  modulus  material;  microfibril;  microfibrillar;  tie 
molecules;  annealing;  drawing;  fibril;  fibrous  structure;  19688. 

High  electron  energy;  Maxwell's  velocity  distribution;  rate  coef- 
ficients; cross  sections;  19356. 

High-energy  bremsstrahlung;  operational  characteristics;  radi- 
ation therapy;  recommendations;  selection  of  thermolumines- 
cence  dosimetry  system;  survey;  thermoluminescence;  United 
States;  calibration;  dosimetry;  TNI  119. 

High  energy  cross  sections;  intranuclear  cascade;  statistical 
model;  actinide  fission;  SP594,  pp.  422-426  (Sept.  1980). 

High-energy  laser;  irradiance  mapping;  mirror/window  materi- 
als; on-target  fluence;  optical  train;  phase  aberration;  power 
optics;  thermal  lensing;  focal  intensity;  SP568,  pp.  425-438 
(July  1980). 

High  energy  laser;  laser  damage;  reflectors;  thin  film;  absorp- 
tion; calorimetry;  damage;  electric  field;  SP568,  pp.  377-390 
(July  1980). 

High  energy  proton;  neutron  yield  analysis;  spallation;  evapora- 
tion; fission;  SP594,  pp.  417-421  (Sept.  1980). 

High  energy  resolution;  temporary  negative  ions;  atoms;  elec- 
tron scattering;  electron  scattering  resonances;  George 
Schulz;  19500 

Higher  nodes;  polyosiethylene;  Raman;  accordion-type  longitu- 
dinal oscillation;  basic  node;  19655. 

Higher  order  finite  difference  methods;  numerical  experiments; 
parabolic  equations;  singular  perturbation  problems;  cell 
Reynolds  number;  diffusion  convection  equations;  error  esti- 
mates; 19490 

High  frequency;  low  frequency;  satellite  time  code;  standard 
frequencies;  television  color  subcarrier;  time  calibrations;  time 
signals;  broadcast  of  standard  frequencies;  frequency  calibra- 
tions; GOES  satellite;  SP432,  1979  Edition. 

High-level  waste  management;  thorium  HTR  fuel  cycles;  cross- 
section  accuracy  requirements;  fuel  handling;  SP594,  pp.  131- 
134  (Sept.  1980). 

Highly  ionized  atoms;  laser-produced  plasma;  spectrum;  ultra- 
violet; 19608. 

High  magnetic  fields;  molecular  structure;  excited  states;  19319. 

High-performance  liquid  chromatography;  interlaboratory  com- 
parison; polycyclic  aromatic  hydrocarbons;  aliphatic  hydro- 
carbons; aromatic  hydrocarbons;  gas  chromatography;  head- 
space  sampling;  19635. 

High  performance  liquid  chromatography;  methylmercury;  or- 
ganometals;  speciation;  electrochemical  detector;  19555. 

High  performance  liquid  chromatography;  N-heterocyclic  com- 
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pounds;  phenols;  polynuclearic  aromatic  hydrocarbons;  prior- 
ity pollutants;  alternate  fuels;  gas  chromatography;  19097. 

High  performance  liquid  chromatography  (HPLC);  normal- 
phase  HPLC;  polycyclic  aromatic  hydrocarbons  (PAH);  re- 
tention data;  reverse-phase  HPLC;  air  particulates;  19547. 

High  power  laser  materials;  optical  damage  threshold;  top- 
seeded  solution  technique;  two  photon  absorption;  uniaxial 
crystal;  yttrium  lithium  fluoride;  advanced  laser  materials; 
crystal  growth;  crystalline  fluorides;  Faraday  rotator;  SP568, 
pp.  127-135  (July  1980). 

High-precision;  line  assignments;  line  frequencies;  rapid  mea- 
surement technique;  1,1-difluoroethylene;  diode  laser  spectros- 
copy; heterodyne  measurement;  19186. 

High  pressure;  ruby  pressure  scale;  advances;  diamond  anvil 
cell;  19467 

High  pressure  liquid  chromatography;  organometallic  polymers; 
organotin  silicate;  refractive  index;  reverse  bonded  phase 
chromatography;  silicon  analysis;  size  exclusion  chromato- 
graphy; tin  analysis;  fractionation;  graphite  furnace  atomic 
absorption;  19398. 

High  pressure  methods;  kinetics;  thermogravimetry;  SP580,  pp. 
235-250  (Aug.  1980). 

High  pressure  physics;  perfluoro  n-alkanes;  phase  transition; 
polytetrafluoroethylene;  Raman  spectroscopy;  diamond  anvil 
cell;  19893. 

High  pressure  vessel;  high  temperature  furnace;  permeability; 
shear-bond  strength;  simulated  geothermal  fluids;  geothermal- 
well  cements;  NBSIR  80-2099-3. 

High-Q  cavities;  interference;  Josephson  effect;  magnets;  super- 
conductivity; aerospace;  digital;  electronics;  gravitational  ex- 
periments; 19054. 

High-Q  cavities;  navigation;  oscillator;  ranging;  resonators;  su- 
perconductivity; aerospace;  frequency  standards;  19586. 

High  resistance  junctions;  junction  resistance;  scanning  electron 
microscopy;  x-ray  microanalysis;  aluminum  wiring;  duplex 
connectors;  /  Res.  85,  No.  6,  429-440  (Nov.-Dec.  1980). 

High-resolution;  cross  section;  fission;  SP594,  pp.  491-495  (Sept. 
1980). 

High  resolution;  image  intensifier;  image  signals;  microradio- 
graphy; monochromatic  radiography;  real-time  radiography; 
x-ray  image  magnifier;  background  scattering;  coUimation; 
19863. 

High  resolution;  linearity;  noise;  offset;  static  test  set;  analog-to- 
digital  converter  testing;  automatic;  digital-to-analog  convert- 
er testing;  gain;  19075. 

High  resolution  liquid  chromatography;  non-peptide  impurities; 
peptide  hormones;  angiotensin  I;  19496. 

High-resolution  spectroscopy;  laser  cooling;  laser  spectroscopy; 
microwave  spectroscopy;  optical  pumping;  stored  ions;  atomic 
spectroscopy;  double  resonance;  19440. 

High-resolution  spectroscopy;'  laser  spectroscopy;  non-linear 
spectroscopy;  saturated  absorption;  saturation  spectroscopy; 
Doppler-free  spectroscopy;  19288. 

High  resolution  spectroscopy;  time  metrology;  time  standards; 
atomic  clocks;  atomic  frequency  standards;  frequency  metro- 
logy; frequency  standards;  19430. 

High-rise  buildings;  leakage;  life  safety;  smoke;  smoke  move- 
ment; stack  effects;  test  methods;  building  fires;  compartment 
fires;  doors;  egress;  fire  tests;  NBSIR  80-2004. 

High  speed  instruments;  Josephson  effect;  superconducting  elec- 
tronics; a/d  converter;  cryogenic  electronics;  digital  instru- 
ment; 19057 

High-speed  measurements;  high  temperature;  melting;  radiance 

temperature;  vanadium;  emittance;  19349. 
High-speed  measurements;  high  temperatures;  thermodynamics; 

thermophysical  properties;  dynamic  techniques;  19311. 
High-speed  rail;  mathematical  models;  modal  split;  network 

analysis;   benefit-cost   analysis;   combinatorial  optimization; 

NBSIR  79-1724. 

High-temperature;  infrared;  optical  instrumentation;  reflecto- 
meters;  spectrophotometers;  SP568,  pp.  281-286  (July  1980). 


High  temperature;  interferometer;  sapphire-AbOa;  standard  ref- 
erence material;  tele-microscope;  thermal  expansion;  19915. 

High  temperature;  lattice  dynamics;  Monte  Carlo  calculations; 
perfect  crystal;  perturbation  theory;  rubidium;  vacancies;  an- 
harmonicity;  anomalous  specific  heat;  atomic  migration; 
19123. 

High  temperature;  lattice  structure;  Monte  Carlo  calculations; 
rubidium;  specific  heat;  atom  migration;  19337. 

High  temperature;  melting;  normal  spectral  emittance;  palladi- 
um; radiance  temperature;  dynamic  measurements;  19063. 

High  temperature;  melting;  radiance  temperature;  vanadium; 
emittance;  high-speed  measurements;  19349. 

High  temperature;  melting  point;  stainless  steel;  thermodynam- 
ics; dynamic  measurements;  electrical  resistivity;  emittance; 
heat  capacity;  19541. 

High  temperature;  palladium;  pulse  method;  thermodynamics; 
electrical  resistivity;  heat  capacity;  19770. 

High-temperature;  standard  reference  material;  thermodynamic 
functions;  tungsten;  drop  calorimetry;  electronic  heat  capac- 
ity; enthalpy;  heat  capacity;  19363. 

High  temperature;  steam;  viscosity;  coal  gasification;  coal  slag; 
NBSIR  80-2124. 

High  temperature  furnace;  permeability;  shear-bond  strength; 
simulated  geothermal  fluids;  geothermal-well  cements;  high 
pressure  vessel;  NBSIR  80-2099-3. 

High  temperature  properties;  Monte  Carlo  simulations;  alumi- 
num; anharmonic  effects;  effective  potentials  for  metals;  elas- 
tic constants;  fluctuations;  J.  Res.  85,  No.  2,  109-112  (Mar.- 
Apr.  1980). 

High  temperatures;  Johnson  noise;  process  instrumentation;  ther- 
mocouples; thermometry;  coal  conversion;  19344. 

High  temperatures;  melting;  niobium;  dynamic  techniques;  heat 
of  fusion;  19745. 

High  temperatures;  thermodynamics;  thermophysical  properties; 
dynamic  techniques;  high-speed  measurements;  19311. 

High  temperature  thermocouples;  recommended  thermocouples; 
temperature  measurement;  thermocouple  insulators;  thermo- 
couple lead  tempering;  thermocouple  materials;  thermocou- 
ples; thermocouple  thermometry;  19070. 

High  voltage  electron  microscopy;  in  situ;  oxidation;  silicon 
nitride;  yttria-doped  silicon  nitride;  ceramic;  19605. 

High  voltage  electron  microscopy;  in  situ;  oxidation;  silicon 
nitride;  yttria-doped  silicon  nitride;  ceramic;  NBSIR  80-2075. 

High-voltage  transmission  lines;  air  ions  currents;  atmospheric 
electricity;  charge  density;  direct-current  transmission;  electric 
field  strength;  19238 

Highway  noise;  motor  vehicle  noise;  noise;  noise  control;  sound; 
traffic  noise;  transportation  noise;  acoustics;  environmental 
pollution;  TN1113-1. 

Highways;  housing;  landslides;  liquefaction;  power  plants;  rail- 
roads; rock  slides;  seismicity;  structural  engineering;  bridges; 
buildings;  dikes;  earthquakes;  foreign  engineering;  geology; 
SP592. 

Hinges;  locks;  performance  standard;  test  methods;  window; 
window  assemblies;  window  components;  burglary  resistance; 
frames;  hardware;  19698. 

History;  interlaboratory  testing  program;  laboratory  evaluation; 
National  Bureau  of  Standards;  paper;  paperboard;  TAPPI; 
test  methods;  Youden  graphical  analysi;  collaborative  refer- 
ence programs;  19321. 

History;  ionizing  radiation;  measurements;  measurement  stand- 
ards; radiation;  radiation  hazards;  radiation  safety;  radiation 
standards;  standardization;  standards;  19551. 

History;  materials;  programs;  specifications;  dental  agencies;  de- 
vices; SP571. 

History  of  science;  Kamerlingh  Onnes;  liquidons;  liquids;  mix- 
tures; van  der  Waals;  vapors;  Andrews;  condensation;  critical 
point;  diffusion;  gaseous;  19932. 

Hoisting  loads;  hyperbolic  shell;  collapse;  concrete;  concrete 
strength;  construction;  construction  loads;  cooling  tower;  dy- 
namic effects;  failure;  failure  investigation;  NBSIR  80-2010. 
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Hoisting  system;  regulations;  safety;  standards;  concrete;  con- 
struction; cooling  tower;  formwork;  NBSIR  80-1964. 

Hole  dynamics;  lineshapes;  photoelectron  spectroscopy;  19828. 

Hollow  cathode;  isotope  ratio;  opto-galvanic  effect;  oscillator 
strength;  spectroscopy;  uranium;  electron  temperature;  19150. 

Holographic  interferometry;  measured  performance;  optical  path 
difference;  temperature  profile;  thermal  distortion;  thermal 
lensing;  ZnSe;  absorption;  calculated  performance;  CO2  laser; 
SP568,  pp.  73-89  (July  1980). 

Holographic  reconstruction;  imaging;  laminagraphy;  nondestruc- 
tive testing;  radiography;  three-dimensional  radiography;  to- 
mography; x-ray  laser;  computerized  axial  tomography;  Fres- 
nel  zone;  19855. 

Home  audit;  thermal  time  constant;  energy  analysis  calculation; 
energy  retrofit;  NBSIR  80-1961. 

Home  safety;  household  activities;  household  design;  mobility 
aids;  room  use;  accidents;  anthropometry;  biomechanics;  dis- 
ability; disability  organizations;  NBSIR  80-2014. 

Homogeneity;  infrared  laser  absorption  properties;  mechanical 
properties;  specific  heat;  thermal  expansion;  hardness;  SP568, 
pp.  65-72  (July  1980). 

Homogeneity;  natural  materials;  nondestructive  assay;  particles; 
quality  assurance;  radiation;  radioactivity;  radiochemical 
assay;  radionuclide;  segregation;  standard;  calibration;  envi- 
ronments; 19298. 

Honduras;  legal  metrology;  metrication;  metrology;  quality  as- 
surance; standardization;  test  laboratories;  weights  and  meas- 
ures laws;  Agency  for  International  Development;  develop- 
ment assistance;  NBSIR  80-1969. 

Horticulture;  measurement  of  controlled  environments;  agricul- 
tural engineering;  growth  chambers;  19112. 

Hospitals;  fire  departments;  fire  investigations;  NBS-GCR-80- 
212. 

Hospitals;  inspectors;  marketing;  qualification;  re-examination; 
technicians;  accreditation;  certification;  colleges;  confidence; 
criteria;  evaluation;  SP591,  pp.  3-5  (Aug.  1980). 

Hospitals;  interior  finishes;  Life  Safety  Code;  nursing  homes; 
risk  analysis;  safety  equivalency;  safety  evaluation;  smoke  de- 
tection; automatic  sprinklers;  building  codes;  building  con- 
struction; Delphi  Method;  fire  safety;  health  care  facilities; 
NBSIR  78-1555-1. 

Hospitals;  ionization  detectors;  maintenance;  NFPA  101;  nursing 
homes;  photoelectric  detectors;  smoke  detectors;  surveys;  de- 
tector location;  false  alarms;  health  care  facilities;  NBSIR  80- 
2130 

Hospitals;  kitchen  fires;  fire  departments;  fire  extinguishers;  fire 

investigations;  NBS-GCR-80-235 
Hospitals;    life   safety;    mathematical    programming;  nursing 

homes;  optimization;  renovation;  applied  economics;  building 

codes;  economic  analysis;  fire  safety;  health  care  facilities; 

NBSIR  79-1929 

Hospitals;  mattresses;  nursing  staff;  room  fires;  doors;  fire  alarm 
systems;  fire  departments;  fire  investigations;  NBS-GCR-80- 
260. 

Hospitals;  mattresses;  smoke  movement;  sprinkler  systems; 
clothing  wardrobes;  health  care  facilities;  NBSIR  80-2097. 

Hospitals;  nursing  staff;  patients;  evacuation;  fire  departments; 
fire  investigations;  NBS-GCR-80-217 

Hospitals;  nursing  staff;  patients;  fire  departments;  fire  extin- 
guishers; NBS-GCR-80-234 

Hospitals;  nursing  staff;  patients;  fire  departments;  fire  investiga- 
tions; NBS-GCR-80-213. 

Hospitals;  nursing  staff;  patients;  fire  investigations;  NBS-GCR- 
80-224. 

Hospitals;  nursing  staff;  patients;  room  fires;  fire  extinguishers; 

fire  investigations;  NBS-GCR-80-209 
Hospitals;  nursing  staff;  patients;  smoke;  doors;  evacuation;  fire 

extinguishers;  fire  investigations;  NBS-GCR-80-231. 
Hospitals;  nursing  staff;  patients;  smoke;  egress;  evacuation;  fire 

alarm  systems;  fire  departments;  fire  fighters;  NBS-GCR-80- 

192. 


Hospitals;  nursing  staff;  patients;  smoke;  smoldering;  bedding; 
fire  departments;  fire  investigations;  NBS-GCR-80-239. 

Hospitals;  nursing  staff;  smoke;  fire  departments;  fire  investiga- 
tions; NBS-GCR-80-222. 

Hospitals;  nursing  staff;  smoke;  smoke  detectors;  fire  depart- 
ments; fire  extinguishers;  fire  investigations;  NBS-GCR-80- 
232. 

Hospitals;  patients;  beds  (furniture);  evacuation;  fire  depart- 
ments; fire  extinguishers;  fire  investigations;  NBS-GCR-80- 
241. 

Hospitals;  patients;  evacuation;  fire  departments;  fire  extinguish- 
ers; fire  investigations;  NBS-GCR-80-240. 

Hospitals;  patients;  smoke;  sprinkler  systems;  evacuation;  fire 
departments;  fire  extinguishers;  fire  investigations;  NBS-GCR- 
80-233. 

Hospitals;  smoke;  evacuation;  fire  departments;  fire  investiga- 
tions; NBS-GCR-80-23a 

Hospitals;  smoke;  fire  departments;  fire  extinguishers;  fire  inves- 
tigations; NBS-GCR-80-227 

Hospitals;  smoke;  fire  departments;  fire  extinguishers;  fire  inves- 
tigations; NBS-GCR-80-244. 

Hospitals;  smoke;  smoke  detectors;  fire  departments;  fire  investi- 
gations; NBS-GCR-80-261. 

Hospitals;  smoke;  smoke  movement;  stairwells;  tracers;  air 
movement;  elevators;  fire  tests;  NBS-GCR-79-183. 

Hotels;  room  fires;  senior  citizens;  smoke;  breathing  apparatus; 
evacuation;  fire  departments;  fire  fatalities;  flashover;  NBS- 
GCR-80-253. 

Hot  isostatic  forging;  hot  isostatic  pressing;  laser  windows;  opti- 
cal absorption;  optical  homogeneity;  optical  scattering;  stress 
birefringence;  calcium  fluoride;  SP568,  pp.  47-63  (July  1980). 

Hot  isostatic  pressing;  laser  windows;  optical  absorption;  optical 
homogeneity;  optical  scattering;  stress  birefringence;  calcium 
fluoride;  hot  isostatic  forging;  SP568,  pp.  47-63  (July  1980). 

Hot  water;  measurement;  modeling;  solar;  testing;  computer; 

energy;  heat  transfer;  19375. 
iot  water;  measurement;  modeling;  solar;  testing;  computer; 
energy;  heat  transfer;  19459. 

Hot  water;  measurement;  modeling;  solar;  testing;  computer; 
energy;  heat  transfer;  19498. 

Hourly  climate  date;  test  reference  (TRY);  building  energy  cal- 
culations; 19224. 

Household  activities;  household  design;  mobility  aids;  room  use; 
accidents;  anthropometry;  biomechanics;  disability;  disability 
organizations;  home  safety;  NBSIR  80-2014. 

Household  design;  mobility  aids;  room  use;  accidents;  anthro- 
pometry; biomechanics;  disability;  disability  organizations; 
home  safety;  household  activities;  NBSIR  80-2014. 

House  wiring;  innovative  electrical  connections;  performance 
testing;  contact  resistance;  electrical  codes;  fire  safety;  glow- 
ing electrical  connections;  BSS128. 

Housing;  building  design;  building  energy  performance  stand- 
ards; building  standards;  component  performance  standards; 
energy  conservation;  NBSIR  80-2161. 

Housing;  landslides;  liquefaction;  power  plants;  railroads;  rock 
slides;  seismicity;  structural  engineering;  bridges;  buildings; 
dikes;  earthquakes;  foreign  engineering;  geology;  highways; 
SP591 

Housing;  lead-based  paint;  lead  poisoning;  applied  economics; 
building  economics;  building  materials;  economic  analysis; 
NBSIR  80-1977. 

Housing;  mathematical  programming;  optimization;  rehabilita- 
tion; renovation;  applied  economics;  building  codes;  building 
economics;  cost  estimation;  economic  analysis;  engineering 
economics;  BSS129. 

Housing  codes;  model  codes;  performance  levels;  regulations; 
rehabilitation;  code  provisions;  comparison;  existing  buildings; 
SP586,  pp.  117-133  (June  1980). 

Housing  codes;  personnel;  budgets;  economic  analysis;  enforce- 
ment; SP586.  pp.  135-148  (June  1980). 

Housing  codes;  regulatory  approaches;  building  code  enforce- 
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ment;  buildings;  design;  energy  conservation;  SP586. 

Housing  policies;  housing  standards;  minimum  property  stand- 
ards; building  regulations;  SP586,  pp.  87-102  (June  1980). 

Housing  standards;  minimum  property  standards;  building  regu- 
lations; housing  policies;  SP586,  pp.  87-102  (June  1980). 

Housing  standards;  minimum  standards;  space  standards;  equiva- 
lency; SP586,  pp.  103-115  (June  1980). 

HPO;  infrared  spectrum;  matrix  isolation;  PO;  PO2;  (PO)2;  ultra- 
violet spectrum;  vacuum  ultraviolet  photolysis;  discharge  sam- 
pling; 19082. 

HTGR  spent  fuel  reprocessing;  in-line  measurements;  off-line 
measurements;  process  control;  remote  pipetters;  remote 
sample  preparation;  SNM  accountancy;  x-ray  fluorescence; 
automation;  data  processing;  SP582,  pp.  55-65  (June  1980). 

H-transfer;  initiation;  isomerization;  n-alkane  pyrolysis;  rate  con- 
stants; recombination;  addition;  chemical  kinetics;  decomposi- 
tion; disproportionation;  JPCRD  9,  No.  3,  523-560  (1980). 

HUD;  mobile  home;  safety;  standard;  window;  anthropometry; 
emergency  egress;  escape  behavior;  NBSIR  80-2049. 

HUD  Demonstration  Program;  passive  solar  buildings;  perform- 
ance criteria;  statistical  evaluation;  thermal  analysis;  depletable 
energy;  19823. 

Human  behavior;  human  factors;  panic;  safety;  smoke;  symbols; 
communications;  evacuation;  fire  alarms;  fire  safety;  NBSIR 
80-2070 

Human  behavior;  social  environments;  social  learning  theory; 
antisocial  behavior;  arson;  cognition;  firesetters;  NBS-GCR- 
80-194. 

Human  behavior  in  fires;  modeling  technique;  programming; 
simulation  of  human  behavior;  architectural  research;  building 
fires;  computer-aided  design;  environmental  psychology;  fire 
research;  fire  safety;  NBSIR  80-1982. 

Human  behavior  in  fires;  physics  of  fire;  toxicity  of  combustion 
products;  chemistry  of  fire;  combustion  products;  detection; 
fire  hazards;  fire  modeling;  fire  protection;  fire  research;  fire 
suppression;  NBSIR  80-2127. 

Human  comfort;  indoor  environment;  outdoor  environment; 
thermal  comfort;  bioclimatic  chart;  19923. 

Human  factors;  occupational  safety;  scaffold  failures;  scaffolds; 
accidents;  accident  statistics;  construction  regulations;  con- 
struction safety;  employee  casualties;  environmental  hazards; 
NBSIR  79-1955. 

Human  factors;  panic;  safety;  smoke;  symbols;  communications; 
evacuation;  fire  alarms;  fire  safety;  human  behavior;  NBSIR 
80-2070 

Human  performance;  modeling;  regulatory  process;  simulation; 
building  codes;  building  fires;  computer-aided  design;  comput- 
er simulation;  fire  research;  SP586.  pp.  205-224  (June  1980). 

Human  serum;  industrial  development;  industrial  furnace;  mea- 
surement; polarized  electrons;  secondary  standards;  signs; 
symbols;  antifouling  coating;  communication;  gamma-ray  mea- 
surement; DIM/NBS  64,  No.  2,  1-36  (1980). 

Human  serum;  isotope  dilution;  mass  spectrometry;  research  as- 
sociate; urea;  uric  acid;  cholesterol;  College  of  American  Pa- 
thologists; definitive  methods;  glucose;  19706. 

Humic  acids;  humin;  magic  angle  sample  spinning;  carbon- 13 
NMR;  19217 

Humidity  effects;  megarod  dosimetry;  nylon  polycarbonate; 
polyethylene  terephthalate;  polymethyl  methacrylate;  poly- 
vinyl chloride;  polyvinyl  fluoride;  polyvinyl  pyrrolidone  ra- 
diochromic  dyes;  temperature  dependence;  absorption  spec- 
troscopy; blue  cellophane;  cellulose  triacetate;  19326. 

Humin;  magic  angle  sample  spinning;  carbon- 13  NMR;  humic 
acids;  19217 

Hurricanes;  simulation  sampling  errors;  wind  loads;  climatologi- 

cal  sampling  errors;  19549. 
Hurricanes;  statistical  analysis;  structural  engineering;  tropical 

cyclones;  wind  (meteorology);  buildings  (codes);  climatology; 

19835. 

Hurricanes;  statistical  analysis;  structural  engineering;  tropical 
cyclones;  wind  (meteorology);  building  (codes);  climatology; 


BSS124. 

Hurricanes;  structural  engineering;  tornadoes;  winds;  buildings; 
climatology;  19360. 

Huygens  principle;  index  of  refraction;  optical  loss  constants; 
absolute  fluorescent  efficiency;  characteristic  wave  imped- 
ance; TN1020. 

HVAC  loads;  thermal  insulation;  thermal  performance;  building 
design;  computer  analysis;  energy  conservation;  NBSIR  80- 
2076 

HVAC  systems;  Total  Energy  system;  cogeneration;  costs;  eco- 
nomic analysis;  NBS-GCR-80-165. 

HVAC  systems;  Total  Energy  systems;  cogeneration;  costs;  eco- 
nomic analysis;  energy  consumption;  NBS-GCR-80-164. 

Hybrid  blanket;  tokamak;  cross-section  data;  fission;  fusion;  heat 
transfer;  SP594,  pp.  351-359  (Sept.  1980). 

Hybrid  heat  pumps;  hybrid  systems;  rating  procedure;  seasonal 
cost  of  operation;  add-on  heat  pumps;  furnaces;  heat  pumps; 
NBSIR  80-2090 

Hybrid  microcircuits;  leak  testing;  semiconductor  device  pack- 
ages; back  pressurization  hermetic  test;  helium  mass  spectrom- 
eter leak  test;  hermeticity;  19821. 

Hybrid  models;  queueing  analysis;  system  sizing;  benchmarking; 
distributed  systems;  SP500-60. 

Hybrids;  nondestructive  tests;  semiconductor;  tape  bonded  de- 
vices; acoustic  emission;  beam  lead  devices;  electronic  de- 
vices; hermeticity;  19108. 

Hybrid  systems;  rating  procedure;  seasonal  cost  of  operation; 
add-on  heat  pumps;  furnaces;  heat  pumps;  hybrid  heat  pumps; 
NBSIR  80-2090 

Hydration;  mathematical  modeling;  tricalcium  silicate;  cement; 
19079. 

Hydraulic  engineering;  hydraulic  research;  hydraulics;  hydro- 
dynamics; model  studies;  research  summaries;  fluid  mechanics; 
SP583. 

Hydraulic  oil;  industrial  oil;  lubricating  oil;  oil  specifications; 
petroleum  standards;  petroleum  test  methods;  recycled  oil;  re- 
refined  oil;  used  oil;  waste  oil;  engine  oil;  SP584. 

Hydraulic  research;  hydraulics;  hydrodynamics;  model  studies; 
research  summaries;  fluid  mechanics;  hydraulic  engineering; 
SP583. 

Hydraulics;  hydrodynamics;  model  studies;  research  summaries; 
fluid  mechanics;  hydraulic  engineering;  hydraulic  research; 
SP583. 

Hydride;  hydrogen;  lathanum;  nickel;  nuclear  magnetic;  diffu- 
sion; 19229. 

Hydride;  interstitial  holes;  metallic  glass;  neutron  scattering; 
structure;  vibration  spectrum;  19606. 

Hydride  ion  transfer;  ion  cyclotron  resonance  spectrometer;  ion- 
molecule  reactions;  rate  constant;  aromatic  molecules;  benzyl 
ions;  19861. 

Hydrides;  Laves-phase;  neutron  scattering;  rare  earth-iron  inter- 
metallics;  sublattice  magnetization;  19617. 

Hydrocarbons;  hydrogen;  nitrogen;  oxygen;  rate  of  reaction; 
sulfur;  Arrhenius  parameters;  chemical  kinetics;  combustion; 
decomposition;  free  radicals;  gas  phase;  NSRDS-67. 

Hydrocarbons;  hydrogen;  nitrogen  oxygen;  rate  of  reaction; 
sulfur;  Arrhenius  parameters;  chemical  kinetics;  combustion; 
decomposition;  free  radicals;  gas  phase;  NBSIR  80-2118. 

Hydrocarbons;  interlaboratory  comparison;  liquid  chromato- 
graphy; mass  spectrometry;  mussels;  polycyclic  aromatic  hy- 
drocarbons; tissue  analyses;  aliphatic  hydrocarbons;  aromatic 
hydrocarbons;  gas  chromatography;  19841. 

Hydrocarbons;  ion-molecule  reactions;  mass  spectrometry;  pho- 
toionization;  analysis;  chemical  ionization;  19930. 

Hydrocarbons;  photography;  accelerants;  arson;  building  fires; 
electrical  fires;  explosions;  fire  investigations;  fire  investiga- 
tors; H134 

Hydrochloric  acid;  lithium  chloride;  relative  apparent  molal 
enthalpy;  relative  partial  molal  enthalpy;  sulfuric  acid;  ther- 
mochemistry; calorimetry;  electrolytes;  enthalpy  of  dilution; 
heat;  J.  Res.  85,  No.  1,  11-17  (Jan.-Feb.  1980). 
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Hydrodynamics;  magnetic  field  reconnection;  accretion;  black 
holes;  general  relativity;  19717. 

Hydrodynamics;  model  studies;  research  summaries;  fluid  me- 
chanics; hydraulic  engineering;  hydraulic  research;  hydraulics; 
SP583. 

Hydrogen;  inhibitors;  iron;  organic  coatings;  titanium-palladium 
alloys;  vanadium;  chromate;  electrochemistry;  ellipsometry; 
field  ion  microscopy;  NBSIR  80-2101  (Navy). 

Hydrogen;  intermediate  resonances;  laser  pulses;  monochroma- 
tic; multiphoton  ionization;  Rabi  oscillation;  sodium;  AC 
Stark  shifts;  AC  Stark  widths;  cesium;  19159. 

Hydrogen;  iron;  neutrons;  oxygen;  total  cross  sections;  0.5-60 
MeV;  carbon;  SP594.  pp.  34-38  (Sept.  1980). 

Hydrogen;  isotope  dilution;  microwave  plasma;  oscillating  slit 
mechanism;  deuterium;  gas  chromatography;  19933. 

Hydrogen;  lathanum;  nickel;  nuclear  magnetic;  diffusion;  hy- 
dride; 19229. 

Hydrogen;  line-broadening;  plasma;  Stark;  Balmer;  diagnostics; 
19281. 

Hydrogen;  methane;  neon;  nitrogen;  oxygen;  thermal  conductiv- 
ity; velocity  of  sound;  viscosity;  argon;  computer  programs; 
density;  enthalpy;  entropy;  equation  of  state;  heat  capacity  at 
constant  pressure;  heat  capacity  at  constant  volume;  helium; 
TN1025. 

Hydrogen;  methanol;  nickel;  surface  intermediates;  thermal  pro- 
grammed desorption;  carbon  monoxide;  19292. 

Hydrogen;  molecules;  neutral  atom  traps;  atoms;  electrostatics; 
19793. 

Hydrogen;  neutron;  nickel;  spectroscopy;  surface;  19205. 

Hydrogen;  nitric  oxide;  nitrogen;  nitrogen  dioxide;  nitrous 
oxide;  oxygen;  photoelectron  spectra;  photoionization;  thresh- 
old photoelectron  spectra;  water;  carbon  dioxide;  carbon 
monoxide;  19805. 

Hydrogen;  nitrogen;  oxygen;  rate  of  reaction;  sulfur;  Arrhenius 
parameters;  chemical  kinetics;  combustion;  decomposition; 
free  radicals;  gas  phase;  hydrocarbons;  NSRDS-67. 

Hydrogen;  nitrogen;  photoelectron  spectra;  spectroscopy; 
threshold  photoelectron  spectroscopy;  autoionization;  deuter- 
ium; Franck-Condon  Factors;  19183. 

Hydrogen;  nitrogen  oxygen;  rate  of  reaction;  sulfur;  Arrhenius 
parameters;  chemical  kinetics;  combustion;  decomposition; 
free  radicals;  gas  phase;  hydrocarbons;  NBSIR  80-2118. 

Hydrogen;  thin  films;  water;  water  absorption;  absorption;  calor- 
imetry;  coatings;  encapsulation;  SP568,  pp.  237-246  (July 
1980). 

Hydrogen-assisted  cracking;  low-cycle  fatique;  porosity;  prepar- 
ing flawed  weldments;  slag;  three-dimensional  flaws;  arc 
strikes;  blunt  flaws;  fracture  mechanics;  19762. 

Hydrogenation;  kinetics;  methanation;  ruthenium;  single  crystal; 
carbon;  catalysis;  19492. 

Hydrogenation;  kinetics;  nickel;  carbon  monoxide;  catalysis; 
catalytic  methanation;  19481. 

Hydrogenation;  methanation;  nickel;  poisoning;  catalyst;  Fisch- 
er-Tropsch  synthesis;  19201. 

Hydrogen  atoms;  nitrogen  atoms;  combination  reaction;  dis- 
charge; 19716. 

Hydrogen  bonding;  neutron  diffraction;  phase  transitions;  x-ray 
diffraction;  ammonium  nitrate;  crystal  structure;  19897. 

Hydrogen  bonds;  molybdoarsinate;  neutron  diffraction;  x-ray 
diffraction;  crystal  structure;  heteropoly  complexes;  19846. 

Hydrogen  bubble  myth;  reactor  cooling;  reactor  safety  system; 
sequence  of  events;  Three  Mile  Island;  China  syndrome  myth; 
SP594,  pp.  916-919  (Sept.  1980). 

Hydrogen  cyanide;  incapacitation;  inhalation;  test  method;  toxi- 
cology; combustion;  fatality  (LCso);  NBSIR  80-2077. 

Hydrogen  emission;  microwave  induced  plasma  detector;  19934. 

Hydrogen  energy  systems;  impacts  of  hydrogen  fuel;  policy 
options;  societal  aspects;  workshop;  barrier/incentives;  19699. 

Hydrogen  isoelectronic  sequence;  lithium  isoelectronic  se- 
quence; distorted  wave  approximation;  electron  atom  scatter- 
ing; electron  impact  ionization;  19474. 


Hydrogen  maser;  teflon  coating  technique;  dielectrically  loaded 
cavity;  frequency  stability;  frequency  standard;  19515. 

Hydrogen  through  iron;  selected  transition  probabilities;  atomic 
oscillator  strengths;  compact  tabulation;  critical  evaluation; 
19824 

Hydrolysis;  impurities;  octacalcium  phosphate;  sodium;  tooth 

enamel;  apatite;  carbonate  apatite;  19647. 
Hydrolytic  degradation;  polyester  urethane  elastomers;  19585. 
Hydrostatic  pressure;  Knight  shift;  scaling  theory;  solids;  Van 

Vleck  susceptibility;  anomalous  behavior;  frequency  shifts; 

19925. 

Hydrothermal  exposure;  splitting-tensile  strength;  cement;  com- 
pressive strength;  geothermal  well;  NBSIR  80-2099-1. 

Hydroxyapatites;  tooth  mineral;  adhesion;  bonding;  calcium 
phosphates;  crystal  structure;  dental;  19262. 

Hydroxyethyl;  isocyanato  urethane  methacrylates;  methacrylate; 
polymerization;  synthesis;  adhesion;  dentin;  diisocyanates; 
19136. 

Hydroxyl  radical;  nitrates  ozone;  nitrogen  dioxide;  reaction; 
trans-2-butene;  19521. 

Hyperball;  quark;  spectroscopy;  configuration  mixing;  gauge 
theory;  glueball;  19327. 

Hyperbolic  shell;  collapse;  concrete;  concrete  strength;  con- 
struction; construction  loads;  cooling  tower;  dynamic  effects; 
failure;  failure  investigation;  hoisting  loads;  NBSIR  80-2010. 

Hyperbolic  shell;  shell;  collapse;  concrete;  concrete  strength; 
construction;  cooling  tower;  failure;  NBSIR  78-1578. 

Hyperfine  and  internal  rotations;  microwave  spectra;  pyrolysis 
of  ethylamine;  Stark  effects;  synthesis  and  microwave  spec- 
trum of;  ethylidenimine;  19447. 

Hyperfine  fields;  iron  fibers;  magnetism;  Mossbauer  effect; 
Schladitz  whiskers;  carbon;  cementite;  19253. 

Hyperfine  structure;  interstellar  molecules;  microwave  spectra; 
rotational  transitions;  spectroscopy;  astronomy;  19370. 

Hyperfine  structure;  methane;  nonlinear  spectroscopy;  ultra  res- 
olution laser  spectroscopy;  19225. 

Hyperfine  structure;  multiphoton;  photoionization  quantum 
beats;  sodium;  angular  distribution;  atomic;  19388. 

Hypervirial  theorems;  delta  function;  19712. 

H2;  local  density  models;  N2;  O2;  Xa;  B2;  CO;  C2;  F2;  19289 

I 

IAEA  safeguards;  isotope  separation;  material  balance;  material 

unaccounted  for;  nondestructive  analysis;  safeguards;  uranium; 

uranium  hexafluoride;  uranium  235;  gas  centrifuges;  SP582, 

pp.  261-275  (June  1980). 
IAEA  safeguards;  neutron  detectors;  portal  monitors;  radiation 

detectors;  SNM  monitors;  ZPPR;  SP582,  pp.  365-371  (June 

1980). 

I  atom  reaction;  infrared  spectrum;  matrix  isolation;  S  atom 
reaction;  CF2  reaction;  CF2I;  CF2S;  H  atom  reaction;  HCF2; 
19410 

IBR-2  reactor;  isomeric  shift;  neutron  resonances;  polarized  neu- 
trons and  nuclei;  pulsed  neutron  source;  SP594,  pp.  385-393 
(Sept.  1980). 

Ice;  load;  roof;  roof  load;  snow;  solar  collector;  structural  engi- 
neering; building;  NBS-GCR-79-18a 

Ice;  snow;  wind;  building  collapse;  SP586,  pp.  259-270  (June 
1980). 

Ideal  conditions;  measurement  process;  omnifariousness;  preci- 
sion; round  robin;  routine  conditions;  variance  model;  within- 
laboratory  precision;  accuracy;  between-laboratory  precision; 
components  of  variance;  duplicity;  SP591,  pp.  31-40  (Aug. 
1980). 

Ideal  gas;  Van  der  Waals  equation;  virial  coefficient;  virial  equa- 
tion; Debye  theory;  equation  of  state;  19772. 

Idealized  system;  reorganization;  civil  service;  code  administra- 
tion agencies;  SP586.  pp.  59-70  (June  1980). 

Identification;  materials  analysis;  materials  design;  NBS  crystal 
data  center;  user  evaluation;  computer  dissemination;  crystal 
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data;  TN1112. 

Identification;  passwords;  personal  authentication;  computer 
networking;  computer  security;  controlled  access;  19825. 

Ignition;  burn  injury;  evaporation  rate;  fabric;  flammability;  gar- 
ments; gasoline;  heat  output;  19114. 

Ignition;  interior  finish;  oxygen  depletion;  room  fires;  fire  tests; 
flame  spread;  flashover;  heat  release  rate;  TNI  128. 

Illumination;  illumination  levels;  lighting;  suprathreshold  seeing; 
visibility;  vision;  conspicuity;  contrast;  energy  conservation; 
NBSIR  79-1925. 

Illumination;  lighting;  power  budget;  building  illumination  sys- 
tems; energy  budget;  energy  conservation;  energy  perform- 
ance criteria;  NBSIR  80-2052. 

Illumination;  perception;  questionnaires;  research  methodology; 
sensory  environment;  social  sciences;  thermal  environment; 
architecture;  audition;  built  environment;  color;  environmental 
psychology;  SP474. 

Illumination  levels;  lighting;  lighting  design;  lighting  education; 
lighting  research;  post-occupancy  evaluation;  power  budget; 
task  lighting;  visual  performance;  biological  effects  of  lighting; 
energy  conservation;  SP587. 

Illumination  levels;  lighting;  suprathreshold  seeing;  visibility; 
vision;  conspicuity;  contrast;  energy  conservation;  illumina- 
tion; NBSIR  79-1925. 

Image  information;  information  content;  medical  x-ray  image;  x- 
ray  image  storage;  digital  image  requirement;  19134. 

Image  intensifier;  image  signals;  microradiography;  monochro- 
matic radiography;  real-time  radiography;  x-ray  image  magni- 
fier; background  scattering;  collimation;  high  resolution; 
19863. 

Image  processing;  inspection;  manufacturing;  pattern  recogni- 
tion; robotics;  vision  systems;  automation;  19093. 

Image  quality  indicator;  nondestructive  testing;  radiography; 
sensitivity;  standards;  ultrasonics;  calibration;  19877. 

Image-shearing  eyepiece;  integrated  circuits;  linewidth  meas- 
urements; microelectronics;  micrometrology;  optical  micro- 
scope; photoelectric  microscope;  photomask;  scanning  elec- 
tron microcsope;  semiconductor  technology;  filar  eyepiece; 
SP400-43. 

Image  signals;  microradiography;  monochromatic  radiography; 
real-time  radiography;  x-ray  image  magnifier;  background 
scattering;  collimation;  high  resolution;  image  intensifier; 
19863. 

Imaging;  Lixiscope;  soft  gamma-ray;  spectrometer;  energy  reso- 
lution; hard  x-ray;  19403. 

Imaging;  Lixiscope;  soft  gamma-ray;  spectrometer;  energy  reso- 
lution; hard  x-ray;  19404. 

Imaging;  laminagraphy;  nondestructive  testing;  radiography; 
three-dimensional  radiography;  tomography;  x-ray  laser;  com- 
puterized axial  tomography;  Fresnel  zone;  holographic  recon- 
struction; 19855 

Imaging;  leakage  testing;  magnetics;  material  parameters;  non- 
destructive evaluation;  optics;  penetrants;  radiography;  ultra- 
sonics; acoustic  emission;  eddy  currents;  NBSIR  80-2162. 

Immittance  standards;  inductance;  residual  series  inductance; 
resonance  techniques;  three-terminal  capacitance;  calibration; 
capacitance;  four-terminal  pair  capacitance;  TN1024. 

Impact;  indentation  fracture;  strength;  ceramics;  erosion;  glass; 
19594 

Impact;  metals;  surfaces;  deformation;  erosion;  19936. 
Impact;  protective  equipment;  riot  helmet;  face  shield;  headgear; 
helmet;  19700. 

Impact;  steel;  wear;  wear  debris;  abrasive  particles;  electron 

microscopy;  erosive  wear;  19874. 
Impact;  test  method;  headform;  headgear;  head  injury;  helmet; 

19168 

Impact  energy;  strength  degradation;  ceramics;  fracture;  19589. 

Impact  properties;  nil-ductility  transition  temperatures;  railroad 
tank  cars;  switchyard  impact  tests;  tensile  properties;  AAR 
Ml 28  steel;  Charpy  V-notch;  head  plates;  NBSIR  80-2039 

Impacts  of  hydrogen  fuel;  policy  options;  societal  aspects;  work- 


shop; barrier/incentives;  hydrogen  energy  systems;  19699. 

Impedance;  solid  electrolyte;  tungsten  carbide;  catalyst;  cerium 
dioxide;  electrocatalysis;  fuel  cells;  NBSIR  80-1991. 

Impedance  measurements;  noise;  potentiostat;  electrochemical 
measurements;  galvanostat;  /  Res.  85,  No.  3,  211-217  (May- 
June  1980). 

Impedance  measurements;  noise  measurements;  pitting;  poten- 
tiostat; aluminum;  copper;  19572. 

Impingement  erosion;  metal  erosion;  wear;  copper;  electron  mi- 
croscopy; erosion;  19941. 

Implementation;  inspections;  laboratory  accreditation;  laboratory 
performance  evaluation;  noncompliance;  proficiency;  counter- 
check reference  tests;  critical  control  features;  feedback; 
SP591,  pp.  79-84  (Aug.  1980). 

Impregnation;  porosity;  porous  polymers;  buoyant  force;  dielec- 
tric insulation;  dielectric  oil;  19376. 

Impression  materials,  dental;  polymers,  dental;  refractories, 
dental;  specifications,  dental;  waxes,  dental;  alloy,  base,  dental; 
alloy,  gold,  dental;  amalgam,  dental;  cements,  dental;  dental 
materials;  gypsums,  dental;  19052. 

Improvement;  proficiency  testing;  checklist;  CLIA  '67;  Clinical 
Laboratories  Improvement  Act  of  1967;  clinical  laboratory 
evaluation;  evaluation,  internal  quality  control;  evaluation, 
performance;  evaluation,  qualifications  of  laboratory  person- 
nel; SP591,  pp.  53-62  (Aug.  1980). 

Impulse  testing;  interfacial  breakdown;  oil-paper  interfaces; 
transformer  oil;  breakdown;  electrical  breakdown;  NBSIR  80- 
2071. 

Impurities;  isochores;  scaling  laws;  Burnett  method;  coexistence 
curve;  critical  exponents;  critical  isochore;  critical  parameters; 
equation  of  state;  ethylene;  19894. 

Impurities;  nicotine  adenine  dinucleotides;  reversed  phase  liquid 
chromatography;  19548. 

Impurities;  octacalcium  phosphate;  sodium;  tooth  enamel;  apa- 
tite; carbonate  apatite;  hydrolysis;  19647. 

Impurities;  overcoat;  polished  surfaces;  pulsewidth  dependence; 
thin-film  coatings;  1  ns;  1.06  /xm  damage;  absorption;  electric- 
field  strength;  film  materials;  SP568,  pp.  391-403  (July  1980). 

Impurity  damage;  laser  damage;  multiphoton  induced  damage; 
pulse  duration  dependence  of  damage;  thin  films;  wavelength 
dependence  of  damage;  avalanche  ionization;  film  thickness 
dependence;  SP568,  pp.  405-416  (July  1980). 

Impurity-induced  damage;  laser  damage;  Mie  absorption  coeffi- 
cient; pulse  duration  dependence  of  damage;  SP568.  pp.  479- 
496  (July  1980). 

Impurity  separation;  ion-exchange  separation;  plutonium;  auto- 
mated ion-exchange;  automated  plutonium  separation;  AUTO- 
SEP;  SP582,  pp.  156-163  (June  1980). 

Incapacitation;  inhalation;  test  method;  toxicology;  combustion; 
fatality  (LCso);  hydrogen  cyanide;  NBSIR  80-2077. 

Incentives;  life-cycle  cost;  payback;  rate  of  return;  solar  eco- 
nomics; windows;  benefit  cost;  building  economics;  discount- 
ing; economic  analysis;  economic  efficiency;  energy  conserva- 
tion; H132. 

Incentives;  metering;  rate  structures;  water  conservation;  con- 
sumer education;  energy  conservation;  feedback;  NBSIR  80- 
2119 

Inception  voltage;  ionization;  ion  mobilities;  partial  discharge; 
photodetachment;  space  charge;  sulfur  hexafluoride  (SFs);  uv 
radiation;  60  Hz  ac  and  dc;  compressed  gas;  corona;  electron 
avalanche;  19786. 

Incoherent  interfaces;  solid-fluid  interface;  stressed  solid;  ther- 
modynamics; vacancies;  coherent  interfaces;  equilibrium; 
19949. 

Incoloy  800;  alloy  800;  coal  conversion;  failure  analysis;  19736. 

Incomplete  charge  collection;  lithium-drifted  silicon  detector; 
sequential  simplex  procedure;  x-ray  spectra;  computer  pro- 
gram; fitting  Gaussian  profiles;  19130. 

Incongruent  vaporization;  surface  depletion;  transpiration;  un- 
stirred glass  melt;  vapor  density;  vaporization;  carrier  gas 
saturation;  diffusion  in  melt;  glass;  19552. 
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Incremental  savings;  life-cycle  costs;  minimum  efficiency  levels; 
minimum  efficiency  standards;  boilers;  central  heating  equip- 
ment; economic  analysis;  furnaces;  NBSIR  80-2079. 

Incremental  savings;  life-cycle  costs;  minimum  efficiency  stand- 
ards; minimum  energy-efficiency  levels;  central  air  condition- 
ers; economic  analysis;  NBSIR  80-1993. 

Indentation;  surface  melting;  adiabatic  heating;  elastic-plastic 
contact;  glass;  19584. 

Indentation  fracture;  strength;  ceramics;  erosion;  glass;  impact; 
19594. 

Independent  reactions;  kinetics;  lifetime  prediction;  nonisother- 
mal  kinetics;  thermal  analysis;  activation  energy;  competitive 
reactions;  complex  reactions;  heating  rate;  19267. 

Indexes;  National  Bureau  of  Standards;  abstracting  and  indexing 
services;  abstracts;  NBSIR  80-2009. 

Indexing;  lattice  relationships;  lattices;  single-crystal  methods; 
twinning;  critical  evaluation;  derivative  lattices;  19804. 

Index-matching  liquids;  nonlinear  refractive  index;  self-focusing; 
Abbe  value;  coolant;  SP568,  pp.  91-98  (July  1980). 

Index  of  refraction;  absorption  coefficient;  chalcogenide  materi- 
al; deposition  parameters;  SP568,  pp.  343-355  (July  1980). 

Index  of  refraction;  ellipsometry;  19511. 

Index  of  refraction;  optical  loss  constants;  absolute  fluorescent 
efficiency;  characteristic  wave  impedance;  Huygens  principle; 
TN102a 

Index  profile;  measurements;  attenuation;  bandwidth;  fiber  optic 
joints;  fiber  optics;  fiber  optics-single  mode;  SP597. 

Indiana  building  code  enforcement;  local  government;  political 
appointments;  survey  of  local  building  departments;  building 
departments;  building  inspection;  code  administration;  SP586, 
pp.  33-42  (June  1980). 

Indirect  additives;  migration;  models;  regulations;  additives;  dif- 
fusion; food  additives;  NBSIR  80-1999 

Indium  antimonide;  ionicity;  optical  phonons;  Raman  scattering; 
semiconductors;  stress;  zinc-blende  structure;  covalent  bond- 
ing; diamond  structure;  elastic  constants;  gallium  arsenide; 
19580. 

Indium-doped  silicon;  p-n  junction  isolation;  two-layer  struc- 
tures; epitaxial  growth;  Hall  measurements;  19417. 

Individual,  x  ray;  sources;  stars,  coronae-stars;  19222. 

Indonesia;  industrialization;  instrumentation;  less  developed 
country;  metrology;  standardization;  Third  World;  calibration; 
development;  NBSIR  78-1583. 

Indoor  air  quality;  radioactivity;  radon;  ventilation;  energy  con- 
servation; 19862. 

Indoor  environment;  outdoor  environment;  thermal  comfort; 
bioclimatic  chart;  human  comfort;  19923. 

Induced  absorption  spectra;  molecular  calculations;  N2;  O2; 
spectral  moments;  three-body  contributions;  virial  coefficients; 
anisotropic  polarizability;  CO2;  19296. 

Induced  currents;  Sq  current  system  variations;  tectonomagne- 
tism;  conductivity  anomalies;  difierential  magnetic  meas- 
urements; geomagnetism;  19181. 

Induced  dipoles;  infrared  absorption;  Raman  spectrum;  spectra; 
transient  dipoles;  anisotropic  polarizability;  collision-induced; 
19414 

Induced  radioactivity;  sodium-iodide;  spaceflight;  calculations; 
gamma-ray  spectrometers;  germanium;  19749. 

Inductance;  residual  series  inductance;  resonance  techniques; 
three-terminal  capacitance;  calibration;  capacitance;  four-ter- 
minal pair  capacitance;  immittance  standards;  TN1024. 

Inductively  coupled  plasma;  instrumental  control;  multi-element 
analysis;  plasma  system;  trace  element  analysis;  emission  spec- 
troscopy; 19912. 

Industrial  and  construction  industries;  occupational  safety;  safety 
belts;  scaffolding;  accident  data;  fall  arresting  systems;  19233. 

Industrial/commercial  thermal  insulation;  insulation  program 
plan;  mechanical  insulation;  19725. 

Industrial  development;  industrial  furnace;  measurement;  polar- 
ized electrons;  secondary  standards;  signs;  symbols;  antifoul- 
ing  coating;  communication;  gamma-ray  measurement;  human 


serum;  DIM/NBS  64,  No.  2,  1-36  (1980). 

Industrial  furnace;  measurement;  polarized  electrons;  secondary 
standards;  signs;  symbols;  antifouling  coating;  communication; 
gamma-ray  measurement;  human  serum;  industrial  develop- 
ment; DIM/NBS  64,  No.  2,  1-36  (1980). 

Industrial  furnaces;  infrared;  thermography;  heat  balance; 
TN1129. 

Industrial  hygiene  laboratories;  laboratory;  PAT;  performance; 
personnel;  proficient;  quality  control;  reaccreditation;  site 
visit;  accreditation;  accreditation  committee;  American  Indus- 
trial Hygiene  Association;  coordinator;  SP591,  pp.  67-70 
(Aug.  1980). 

Industrialization;  instrumentation;  less  developed  country;  me- 
trology; standardization;  Third  World;  calibration;  develop- 
ment; Indonesia;  NBSIR  78-1583. 

Industrialization;  less  developed  countries;  measurement  tech- 
nology; Pakistan;  standardization;  Agency  for  International 
Development;  development  assistance;  NBSIR  80-2051. 

Industrializing  nations;  international  relations;  LDC's;  measure- 
ment services;  standardization;  AID;  assistance;  developing 
economies;  foreign  relations;  NBSIR  80-2021. 

Industrializing  nations;  international  relations;  measures; 
weights;  weights  and  measures;  AID;  assistance;  developing 
economies;  foreign  relations;  NBSIR  80-2022. 

Industrial  management;  R&D;  R&D  in  World  War  II;  bootleg 
R&D;  government  laboratories;  19506. 

Industrial  oil;  lubricating  oil;  oil  specifications;  petroleum  stand- 
ards; petroleum  test  methods;  recycled  oil;  re-refined  oil;  used 
oil;  waste  oil;  engine  oil;  hydraulic  oil;  SP584. 

Industrial  processes;  thermal  analysis;  cements;  ceramics;  glasses; 
SP580,  pp.  99-130  (Aug.  1980). 

Inelastic  cross  section;  multichannel;  multilevel;  neutron;  R- 
matrix;  elastic  cross  section;  SP594,  pp.  783-787  (Sept.  1980). 

Inelastic  neutron  scattering;  laser-Raman  scattering;  polyethyl- 
ene; polyethyleneoxide;  polyhexafluoropropylene;  polyoxy- 
methylene;  polypropylene;  polytetrafluoroethylene;  accordion 
type  oscillation;  coupled  rod  oscillation;  crystalline  polymers; 
elastic  modulus;  helical  chains;  19937. 

Inelastic  neutron  scattering;  majority  logic;  neutron  cross  sec- 
tions; prebuncher;  pulsed  neutron  source;  time-of-flight;  com- 
puters; data  acquisition;  electron  linac;  gas  scintillator;  SP594. 
pp.  929-935  (Sept.  1980). 

Inelastic  scattering;  cross  sections;  gamma-ray  transitions; 
SP594,  pp.  677-679  (Sept.  1980). 

Inelastic  scattering;  magnetism;  neutron  scattering;  rare  earths; 
spin  waves;  crystal  fields;  19630. 

Inelastic  scattering;  neutron;  coupled-channel;  deformation  pa- 
rameter; differential  cross  sections;  DWBA;  elastic  scattering; 
global  optical  potential;  SP594,  pp.  146-149  (Sept.  1980). 

Inequalities;  intermediate  point;  mean-value  theorem;  Taylor's 
theorem;  convexity;  derivatives;  19421. 

Inequalities;  rearrangements  inequality;  arithmetic-geometric 
mean  inequality;  compound  interest;  19381. 

Inertial  guidance;  microcreep;  optical  mirrors;  beryllium;  creep; 
dimensional  instability;  19896. 

Inertially-confined  fusion;  numerical  simulation;  space  charge; 
beam  transport;  high  current  ion  beams;  19626. 

Inferred  level  cross  sections  for  20  states;  measured  o-g(En,125°); 
nuclear  reactions  '^^'U(n,n'')');  time-of-flight;  SP594,  pp.  680- 
684  (Sept.  1980). 

Inferred  level  cross  sections  for  22  states;  measured  o-y(En,125°); 
nuclear  reactions  ^^Th(n,n'y);  time-of-flight;  comparison  with 
calculated  excitation  functions;  SP594.  pp.  685-689  (Sept. 
1980). 

Inflation;  life-cycle  cost;  present  worth  analysis;  recommended 
practice;  benefit-cost  analysis;  building  economics;  buildings; 
building  systems  standard;  cost;  discounting;  economic  analy- 
sis; NBSIR  80-2040 

Influence  of  wind-direction;  tall  buildings;  wind  loads;  wind 
tunnels;  aerodynamics;  boundary  layers;  dynamic  response; 
19872. 
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Information;  label;  product;  testing;  benefits;  consumer;  NBSIR 
80-2016. 

Information;  query;  query  language;  semantics;  TDMS;  tree; 
tree  structures;  ambiguity;  Boolean;  database;  hierarchical; 
19433. 

Information  content;  medical  x-ray  image;  x-ray  image  storage; 
digital  image  requirement;  image  information;  19134. 

Information  interchange;  measurement  systems;  product  stand- 
ards; standard  reference  data;  standard  reference  materials; 
engineering  standards;  19905. 

Information  networks;  modeling;  standards;  standards-writers; 
systems  analysis;  building  standards;  classification;  decision 
tables;  NBSIR  80-1979. 

Information  processing  standards;  information  systems;  national 
government;  representations  and  codes;  standards;  statistical 
data;  ADP  standards;  computers;  data  elements  and  codes; 
data  processing;  Federal  Information  Processing  Standards; 
geography;  FIPS  PUB  6-3. 

Information  retrieval;  interactive  processing;  data  base;  TNI  123. 

Information  retrieval;  interactive  processing;  data  base;  19754. 

Information  retrieval;  MIS;  on-line  retrieval;  computer  pro- 
grams; data  analysis;  data  base  management;  data  retrieval; 
19884 

Information  revolution;  information  technology;  library  automa- 
tion; library  networks;  reprography;  special  libraries;  telecom- 
munications; bibliographic  utilities;  19392. 

Information  storage  and  retrieval  systems;  libraries-automation; 
machine-readable  bibliographic  data;  bibliographic  data  bases; 
computerized  data  bases;  NBSIR  80-2133. 

Information  system  design;  information  system  usability;  per- 
formance management;  computer  performance  evaluation; 
data  processing  performance;  data  processing  service;  SP500- 
65.  pp.  265-276  (Oct.  1980). 

Information  systems;  integrated  systems;  library  automation; 
automation;  19361. 

Information  systems;  intelligent  terminals;  mass  storage  technol- 
ogy; microfiche;  micrographics;  optical  character  recognition; 
communications  technology;  computer  networks;  computer 
technology;  data  entry;  distributed  processing;  NBSIR  80- 
2005. 

Information  systems;  national  government;  representations  and 
codes;  standards;  statistical  data;  ADP  standards;  computers; 
data  elements  and  codes;  data  processing;  Federal  Information 
Processing  Standards;  geography;  information  processing 
standards;  FIPS  PUB  6-3. 

Information  system  usability;  performance  management;  com- 
puter performance  evaluation;  data  processing  performance; 
data  processing  service;  information  system  design;  SP500-65, 
pp.  265-276  (Oct.  1980). 

Information  technology;  library  automation;  library  networks; 
reprography;  special  libraries;  telecommunications;  biblio- 
graphic utilities;  information  revolution;  19392. 

Infrared;  laser  calibration;  molecular  spectra;  spectra;  spectros- 
copy; absorption;  calibration;  carbonyl  sulfide;  19368. 

Infrared;  magneto-optics;  nonlinear  optics;  piezo-optics;  planar 
waveguides;  thermo-optics;  thin  films;  ultraviolet;  fiber  optics; 
graded  index  materials;  SP574. 

Infrared;  optical  instrumentation;  reflectometers;  spectrophoto- 
meters; high-temperature;  SP568,  pp.  281-286  (July  1980). 

Infrared;  thermography;  heat  balance;  industrial  furnaces; 
TNim. 

Infrared  absorption;  Raman  spectrum;  spectra;  transient  dipoles; 
anisotropic  polarizability;  collision-induced;  induced  dipoles; 
19414. 

Infrared  chemiluminescence;  ion  molecule  reactions;  vibrational 
excitation;  associative  detachment;  flowing  afterglow;  19362. 

Infrared  chemiluminescence;  ion  molecule  reactions;  vibrational 
excitation;  associative  detachment;  flowing  afterglow;  19378. 

Infrared  detectors;  Josephson  effect;  microwave  detectors;  para- 
metric amplifiers;  superconductivity;  aerospace;  19406. 

Infrared  laser  absorption  properties;  mechanical  properties;  spe- 


cific heat;  thermal  expansion;  hardness;  homogeneity;  SP568, 
pp.  65-72  (July  1980). 
Infrared  optical  components;  laser  damage;  optical  properties; 
diamond  single-point  machining;  dielectrics;  SP568,  pp.  199- 
208  (July  1980). 

Infrared  radiation;  electron  scattering;  free-free  transitions; 
19260. 

Infrared  radiation  measurements;  radiometry;  spectral  irradi- 
ance;  spectral  radiant  power;  spectroradiometry;  ultraviolet 
radiation  measurements;  visible  radiation  measurements;  elec- 
trical substitution  radiometer;  19300. 

Infrared  reflectance;  optical  reflectance;  polishing;  silicon  on 
sapphire;  surface  roughness;  ultraviolet  reflectance;  work 
damage;  SP400-62. 

Infrared  spectra;  ion  beams;  laser  spectroscopy;  molecular  spec- 
troscopy; HeH+;  19463. 

Infrared  spectra;  normal  vibrations;  polyatomicmolecules; 
Raman  spectra;  vibrational  frequencies;  force  constants;  fun- 
damental frequencies;  JPCRD  9,  No.  4,  1149-1254  (1980). 

Infrared  spectra;  rhodium;  carbon  monoxide;  chemisorption; 
electrodynamics;  19739. 

Infrared  spectra  of  carbohydrates;  interpretation  of  infrared 
spectra;  plane-polarized  radiation;  Raman  spectra;  attenuated 
total  reflection;  determination  of  structure  of  carbohydrates; 
19875. 

Infrared  spectroscopy;  isomerization;  methylisocyanide;  rhodi- 
um; aluminium  oxide;  chemisorption;  19831. 

Infrared  spectroscopy;  isotopic  exchange;  rhodium;  carbon  mon- 
oxide; chemisorption;  19910. 

Infrared  spectroscopy;  mass  spectroscopy;  phosgene;  polymer; 
poly(vinyl  chloride);  PVC;  pyrolysis;  carbonyl  chloride;  com- 
bustion; decomposition;  degradation;  electron  capture;  gas 
chromatography;  19503. 

Infrared  spectrum;  matrix  isolation;  NF3;  normal  coordinate 
analysis;  photodissociation;  ultraviolet  spectrum;  CO;  dis- 
charge sampling;  F-atom  reactions;  FCO;  F2CO;  19393. 

Infrared  spectrum;  matrix  isolation;  PO;  PO2;  (PO)2;  ultraviolet 
spectrum;  vacuum  ultraviolet  photolysis;  discharge  sampling; 
HPO;  19082. 

Infrared  spectrum;  matrix  isolation;  photodecomposition;  CFaBr; 
CF4Br;  CF3CI;  CF4CI;  CF3I;  CF4I;  F-atom  reactions;  19760. 

Infrared  spectrum;  matrix  isolation;  S  atom  reaction;  CF2  reac- 
tion; CF2I;  CF2S;  H  atom  reaction;  HCF2;  I  atom  reaction; 
19410 

Infrared  windows;  laser  breakdown;  polishing;  surface  damage; 
diamond  turning;  SP568.  pp.  195-197  (July  1980). 

Inhalation;  test  method;  toxicology;  combustion;  fatality  (LC50); 
hydrogen  cyanide;  incapacitation;  NBSIR  80-2077. 

Inhibitors;  iron;  organic  coatings;  titanium-palladium  alloys;  va- 
nadium; chromate;  electrochemistry;  ellipsometry;  field  ion 
microscopy;  hydrogen;  NBSIR  80-2101  (Navy). 

Inhomogeneous  fluid;  lattice  fluid;  long-range  interactions;  sur- 
face entropy;  Cahn-Hilliard  theory;  chemical  potential;  densi- 
ty gradient;  equation  of  state;  19653. 

In-house;  laboratory;  preparation;  riffle;  sample;  standards;  het- 
erogeneous; 5^597,  pp.  45-49  (Aug.  1980). 

In-house  quality  control;  quality  control  system;  cement  and 
concrete  reference  laboratory;  cement  and  concrete  testing; 
compressive  strength;  control  charts;  SP591,  pp.  109-123 
(Aug.  1980). 

Initial  rates;  kinetics;  lifetime  prediction;  polystyrene;  polyure- 
thane;  pyrolysis;  stability;  thermal  analysis;  thermogravimetry; 
accelerated  aging;  complex  reactions;  decomposition;  degrada- 
tion; durability;  heating  rates;  7  9  752 

Initiation;  isomerization;  n-alkane  pyrolysis;  rate  constants;  re- 
combination; addition;  chemical  kinetics;  decomposition;  dis- 
proportionation;  H-transfer;  JPCRD  9,  No.  3,  523-560  (1980). 

Initiator;  rator;  resin;  wear;  alloy;  base  metal;  casting;  composite; 
cyanoacrylate;  dental  alloy;  NBSIR  79-1943. 

Initiator  systems;  orj^inic  peroxides;  redox  reactions;  stability; 
transition  metals;  accelerators;  ambient  polymerization;  ascor- 
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bic  acid;  dental  monomers;  19062. 

Injector;  vapor  sampler;  capillary  columns;  concentrator;  electri- 
cally heated  inlet;  gas  chromatography;  19667. 

Injury  criteria;  mathematical  model;  test  methods;  drop  test  pa- 
rameter; head  injury;  helmet;  NBSIR  80-1987. 

In-line  holdup  monitor;  Nal  detector;  nondestructive  assay;  real- 
time accountability;  glovebox  filter;  SP582,  pp.  308-312  (June 
1980). 

In-line  measurements;  off-line  measurements;  process  control; 
remote  pipetters;  remote  sample  preparation;  SNM  accountan- 
cy; x-ray  fluorescence;  automation;  data  processing;  HTGR 
spent  fuel  reprocessing;  SP582,  pp.  55-65  (June  1980). 

Inner  salt;  iodonium  compound;  reaction  mechanism;  synthetic 
intermediate;  x-ray  structure  determination;  zwitterion;  19939. 

Innovation;  innovation  centers;  invention;  invention  evaluation; 
Santa  Cruz;  entrepreneurship;  19261. 

Innovation;  invention;  large  corporations;  productivity;  small 
business;  conglomerates;  19230. 

Innovation;  labels;  standards;  sulfuric  acid;  tools;  awards;  com- 
puters; didymium  glass  filters;  energy  efficiency;  inventors; 
DIM/NBS  64,  No.  7,  1-28  (1980). 

Innovation;  performance  standards;  standards;  automobile  stand- 
ards; design  standards;  economics  of  standards;  health  care 
standards;  NBS-GCR-80-287 

Innovation;  semiconductor  industry;  technological  change;  com- 
petition; Experimental  Technology  Incentives  Program;  gov- 
ernment policy;  NBS-GCR-ETJP  80-91. 

Innovation  centers;  invention;  invention  evaluation;  Santa  Cruz; 
entrepreneurship;  innovation;  19261. 

Innovative  electrical  connections;  performance  testing;  contact 
resistance;  electrical  codes;  fire  safety;  glowing  electrical  con- 
nections; house  wiring;  BSS128. 

Innovative  technology;  innovative  waivers;  regulation;  air  pollu- 
tion; Clean  Air  Act;  emission  control  technology;  Environ- 
mental Protection  Agency;  NBS-GCR-ETJP  80-88 

Innovative  waivers;  regulation;  air  pollution;  Clean  Air  Act; 
emission  control  technology;  Environmental  Protection 
Agency;  innovative  technology;  NBS-GCR-ETJP  80-88 

Inorganic  radiochemical;  liquid  scintillator;  radioactivity;  sample 
preparation;  scintillation  counting;  solgel;  19817. 

In-process;  manufacturing  engineering;  on-line;  optical  Fourier 
transform;  optical  techniques;  power  spectral  density;  produc- 
tion engineering;  Ra;  speckle;  specular  reflectance;  surface 
roughness;  diffuseness;  19477. 

In-process  inventory;  solvent-extraction  contactors;  chemical 
modeling;  dynamic  materials  accounting;  SP582,  pp.  712-717 
(June  1980). 

Input  concentration;  isotope  dilution;  neodymium;  plutonium; 

safeguards;  spike;  total  mass;  uranium;  alloys;  blend;  SP582, 

pp.  93-102  (June  1980). 
Input/output;  interfaces;  automatic  data  processing  (ADP); 

channel  level  power  control  interface;  computer  peripherals; 

computers;  Federal  Information  Processing  Standard;  FJPS 

PUB  60-1. 

Input/output;  interfaces;  automatic  data  processing  (ADP); 
channel  level  power  control  interface;  computer  peripherals; 
computers;  Federal  Information  Processing  Standard;  FJPS 
PUB  61. 

Input/output;  interfaces;  operational  specifications  for  magnetic 
tape  subsystems;  automatic  data  processing  (ADP);  channel 
level  power  control  interface;  computer  peripherals;  comput- 
ers; Federal  Information  Processing  Standard;  FJPS  PUB  62. 

Input/output  system;  shared  resources;  SP500-65,  pp.  157-163 
(Oct.  1980). 

Inputs  for  further  calculations;  optical  reaction  cross  sections  for 

neutrons;  over  the  periodic  table;  protons;  alphas;  energies  up 

to  50  MeV;  SP594.  pp.  793-795  (Sept.  1980). 
Insertion  loss;  optical  detectors;  photon  drag  detector;  pyroelec- 

tric  detector;  responsivity;  single  longitudinal  mode  pulse; 

TEA  laser;  beam  diameter;  TN1023. 
Inservice  data;  mechanical  engineering;  nuclear  reactors;  piping; 


pressure  vessel;  pump;  reliability;  risk  analysis;  valves;  failure 
data;  fatigue;  fracture;  19085. 

In-service  testing;  maintenance  tests;  Monte-Carlo  testing;  stuck- 
fault  testing;  test  cases;  validation  vs.  maintenance;  communi- 
cations security;  computer  security;  cryptography;  Data  En- 
cryption Standard;  SP500-61. 

In  situ  calibration;  measurement;  metrology;  on-site  calibration; 
PMTE;  calibration  labs;  calibration,  out-of-service;  central 
calibration;  NBS-GCR-80-281 

Insoluble  carbonaceous  material;  low  level  counting;  pyrolysis/ 
gas  chromatography/mass  spectrometry;  radiocarbon;  atmos- 
pheric pollution;  carbonaceous  particles;  fossil  carbon;  19593. 

Inspection;  audit;  calibration;  calibration  laboratory;  certifica- 
tion; evaluation;  SP591.  pp.  41-44  (Aug.  1980). 

Inspection;  inspector's  manual;  pathology;  proficiency  testing; 
standards;  accreditation;  College  of  American  Pathologists; 
criteria;  SP591,  pp.  71-74  (Aug.  1980). 

Inspection;  legislation;  recertification;  architects;  codes;  earth- 
quake; engineers;  Florida;  SP586,  pp.  197-203  (June  1980). 

Inspection;  licensing;  testing;  training  code  officials;  building 
codes;  building  inspectors;  code  enforcement;  course  develop- 
ment; educational  requirements;  SP586,  pp.  71-83  (June  1980). 

Inspection;  manufacturing;  pattern  recognition;  robotics;  vision 
systems;  automation;  image  processing;  19093. 

Inspection;  measured  course;  odometer;  taximeter;  test  proce- 
dure; tire  pressure;  tolerances;  calibration;  distance;  fifth 
wheel;  HI 37 

Inspections;  laboratory  accreditation;  laboratory  performance 
evaluation;  noncompliance;  proficiency;  countercheck  refer- 
ence tests;  critical  control  features;  feedback;  implementation; 
SP591,  pp.  79-84  (Aug.  1980). 

Inspection  standards;  laboratory  accreditation;  laboratory  evalu- 
ation; regulatory  liability;  test  standards;  voluntary  consensus 
standards;  accreditation  systems;  certification;  evaluation  of 
inspection  organizations;  SP591,  pp.  11-14  (Aug.  1980). 

Inspectors;  laboratory;  metrology;  seminars;  State/local;  train- 
ing; 19438 

Inspectors;  marketing;  qualification;  re-examination;  technicians; 
accreditation;  certification;  colleges;  confidence;  criteria;  eval- 
uation; hospitals;  SP591,  pp.  3-5  (Aug.  1980). 

Inspector's  manual;  pathology;  proficiency  testing;  standards; 
accreditation;  College  of  American  Pathologists;  criteria;  in- 
spection; SP591,  pp.  71-74  (Aug.  1980). 

Instability;  necking;  nonlinear;  simple  materials;  tensile  test;  vis- 
coelastic  bars;  19746. 

Instability  point;  molecular  weight  distribution;  necking;  poly- 
ethylene; stress  relaxation;  uniaxial  creep;  continuum  model; 
critical  strain;  19681. 

Installation  management;  on-line  system  evaluation;  queuing 
models;  simulation;  workload  definition;  benchmarking;  ca- 
pacity planning;  computer  performance  evaluation;  computer 
performance  measurement;  computer  performance  prediction; 
computer  system  acquisition;  SP500-65. 

Instantaneous  efficiency;  optical  efficiency;  solar  collectors; 
thermal  losses;  thermal  performance  testing;  NBSJR  80-2087. 

Institute  of  Electrical  and  Electronic  Engineers  Specifications; 
laboratory  capabilities;  laboratory  performance  evaluation; 
manufacturers  response  to  laws  and  consumers;  pretest  quality 
planning;  consumer  awareness  and  legality;  SP591,  pp.  131- 
134  (Aug.  1980). 

Institutional  constraints;  solar  builder/developer;  solar  energy; 

building  code;  code  official;  demonstration  program;  19729. 
Institutional  constraints;  solar  builder/developer;  solar  energy; 

building  code;  code  official;  demonstration  program;  SP586, 

pp.  181-185  (June  1980). 
Institutional  constraints;  solar  builder/developer;  solar  energy; 

building  code;  code  official;  demonstration  program;  NBSJR 

79-1957. 

Instrumental  analysis;  multielement  analysis;  neutron  activation; 
neutron  capture;  prompt  gamma  rays;  trace  element  analysis; 
19157. 
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j  Instrumental  control;  multi-element  analysis;  plasma  system; 
trace  element  analysis;  emission  spectroscopy;  inductively 
coupled  plasma;  19912. 

\  Instrumental  standards;  method  accuracy;  multielement  analyses; 
NBS  standard  reference  materials;  spectrophotometry;  system- 
atic errors;  transmittance  accuracy;  absorbance  accuracy; 
19818. 

Instrumentation;  ion  chamber;  irradiated  (spent)  fuel;  nondes- 
tructive assay;  axial  profiles;  fission  chamber;  SP582,  pp.  426- 
446  (June  1980). 

Instrumentation;  iron;  nickel;  potentiostat;  aluminum;  corrosion; 
electrochemical  noise;  19878. 

Instrumentation;  laboratory  automation;  scientific  computation; 
computer;  19133. 

Instrumentation;  less  developed  country;  metrology;  standardi- 
zation; Third  World;  calibration;  development;  Indonesia;  in- 
dustrialization; NBSIR  78-1583. 

Instrumentation;  microcomputer;  minicomputer;  analytical 
chemistry;  automation;  19411. 

Instrumentation;  paper  technology;  polymer  ignition;  rubber 
processing;  thermal  analysis;  thermogravimetry;  adsorbents; 
chemical  processing;  coordination  compounds;  enthalpimetry; 
glass  processing;  SP580. 

Instrumentation;  radiometric  transfer  standards;  radiometry; 
synchrotron  radiation;  detectors;  extreme  ultraviolet  radiation; 
19664. 

Instrumentation;  refrigeration;  superconducting  devices;  cryo- 
genics; 19323. 

Instrumentation;  sound  field;  ultrasonics;  analog  recording;  C- 
scan;  7906/. 

Instrumentation  review;  methods;  thermal  analysis;  SP580,  pp. 
219-233  (Aug.  1980). 

Instrument  landing;  measurements;  radio  frequency;  surface  sci- 
ence; tetrafluoroethylene  powder;  water  conservation;  alter- 
nate fuels;  data  communications;  energy;  erosion;  DIM/NBS 
64,  No.  5,  1-28  (1980). 

Insulation;  leakage;  solar  collectors;  solar  energy;  fire  preven- 
tion; fire  tests;  flammability;  flash  point;  heat  transfer  fluids; 
NBSIR  79-1931. 

Insulation;  life-cycle  costs;  low-income  housing;  marginal  analy- 
sis; thermal  efficiency;  weatherization;  benefit-cost  analysis; 
building  economics;  building  envelope;  economic  analysis; 
economic  efficiency;  energy  conservation;  NBSIR  79-1948. 

Insulation;  low-income  housing;  statistics;  unit  costs;  weatheriza- 
tion; building  economics;  cost  components;  data  analysis;  data 
collection;  demonstration;  economic  analysis;  energy  conser- 
vation; NBSIR  80-2167 

Insulation;  modifications;  recovery  efficiency;  residential;  stand- 
by loss;  test  procedures;  water  heaters;  energy  conservation; 
energy  consumption;  gas  pilot;  heat  loss;  NBSIR  79-1783. 

Insulation;  moisture;  roofing;  thermal  conductance;  thermal  con- 
ductivity; thermal  resistance;  built-up  roofing;  BSS123. 

Insulation;  moisture  content;  residences;  retrofit;  thermal  resis- 
tivity; conservation;  energy;  field  survey;  TN1131. 

Insulation;  solar  collector;  standard  insulation  test  methods;  ac- 
celerated aging;  collector  insulation;  NBSIR  79-1908. 

Insulation;  temperature  reduction;  usage  patterns;  water  heaters; 
energy;  19140. 

Insulation  program  plan;  mechanical  insulation;  industrial/com- 
mercial  thermal  insulation;  19725. 

Insulative  properties;  modacrylics;  polyesters;  protective  cloth- 
ing; radiant  energy;  wool  fabrics;  aramids;  burns  (injuries); 
char  strength;  convective  energy;  cotton  fabrics;  fabrics;  heat 
flux;  19120. 

In-tank  density  determination;  nuclear  process  solutions;  solution 

density;  accountability  tanks;  differential  pressure;  19170. 
In-tank  density  determination;  nuclear  process  solutions;  solution 

density;  accountability  tanks;  differential  pressure;  /  Res.  85, 

No.  3,  219-221  (May-June  1980). 
In-tank  density  determination;  nuclear  process  solutions;  solution 

density;  accountability  tanks;  differential  pressure;  SP582,  pp. 


534-537  (June  1980). 

Integral  and  critical  experiments;  symbiosis;  thorium;  cross  sec- 
tions; fast  reactors;  SP594,  pp.  119-121  (Sept.  1980). 

Integral  and  differential  experiments;  LiOH;  liquid  scintillator; 
quenching;  activation;  breeding  blankets;  DT  fusion  tritium 
breeding  ratio;  ENDF/B;  SP594.  pp.  246-253  (Sept.  1980). 

Integral  capture  cross  section;  integral  fission  cross  section; 
SP594,  pp.  548-551  (Sept.  1980). 

Integral  cross  sections;  CFRMF;  ENDF/B;  SP594,  pp.  475-478 
(Sept.  1980). 

Integral  cross  sections;  Nd;  Sm;  dosimetry;  EBR-II;  Eu  isotopes; 
SP594.  pp.  557-562  (Sept.  1980). 

Integral  data;  microscopic  data  analysis;  complete  damping;  con- 
sistency; coupled  channels;  SP594,  pp.  862-866  (Sept.  1980). 

Integral  equation;  source  dyadic;  dyadic  Green's  functions;  elec- 
tric field;  19249 

Integral  experiment;  least  square  fitting;  neutron  spectrum; 
sample  perturbation;  actinide  recycle;  cross  section  evaluation; 
fast  critical  facility;  fast  reactor;  SP594.  pp.  552-556  (Sept. 
1980). 

Integral  experiment;  neutron  transmission;  thorium;  total  cross 
section;  blanket;  GCFR;  SP594.  pp.  122-124  (Sept.  1980). 

Integral  experiment;  pulse-shape  discrimination;  data  unfolding; 
energy  spectra;  SP594.  pp.  591-595  (Sept.  1980). 

Integral  experiment;  thorium;  capture  cross  section;  ENDF/B-5; 
GCFR;  SP594,  pp.  127-130  (Sept.  1980). 

Integral  experiments;  least-squares  adjustment;  chi-square;  data 
consistency;  data  testing;  ENDF/B-IV;  ENDF/B-V;  fast  re- 
actors; group  cross  sections;  SP594,  pp.  182-186  (Sept.  1980). 

Integral  experiments;  least-squares  adjustment;  LMFBR;  sensi- 
tivity analysis;  uncertainty  analysis;  breeding  ratio;  calcula- 
tional  bias  uncertainties;  fast  reactors;  group  cross  sections; 
SP594,  pp.  177-181  (Sept.  1980). 

Integral  experiments;  neutron  spectra;  radiation  transport; 
gamma  ray  spectra;  SP594,  pp.  596-598  (Sept.  1980). 

Integral  experiments;  reaction  rate  ratios;  reactivity  worths; 
ZPR  critical  assembly;  delayed  neutron  data;  eigenvalue; 
ENDF/B-IV;  SP594,  pp.  297-306  (Sept.  1980). 

Integral  fission  cross  section;  integral  capture  cross  section; 
SP594,  pp.  548-551  (Sept.  1980). 

Integral  tests  of  ENDF/B-IV;  iron;  SP594,  pp.  563-568  (Sept. 
1980). 

Integrated  circuit;  process  control;  reliability;  test  pattern;  test 
structure;  transistors;  yield;  19244. 

Integrated  circuit  fabrication;  ion-beam  lithography;  lithog- 
raphy; oxide  layers;  radiation  absorbed  dose;  radiation 
damage;  device  processing;  electron  devices;  19753. 

Integrated  circuits;  ion  knock-on  effect;  ion  microprobe  mass 
analysis;  Irvin's  curves;  isothermal  transient  capacitance 
method;  linewidth  measurements;  measurement  technology; 
microelectronics;  phosphorus  pileup;  photolithography;  pull 
test;  random  fault  test  structures;  SP400-45. 

Integrated  circuits;  linewidth  measurements;  microelectronics; 
micrometrology;  optical  microscope;  photoelectric  micro- 
scope; photomask;  scanning  electron  microcsope;  semiconduc- 
tor technology;  filar  eyepiece;  image-shearing  eyepiece; 
SP400-43. 

Integrated  circuits;  materials  characterization;  measurement 
methods;  microelectronics;  microstructures;  semiconductors; 
dimensional  metrology;  electronics;  SP400-61. 

Integrated  circuits;  materials  characterization;  microelectronics; 
semiconductors;  dimensional  metrology;  electronics;  19109. 

Integrated  circuits;  measurement  technology;  microelectronics; 
semiconductor  devices;  semiconductor  materials;  semiconduc- 
tor process  control;  silicon;  electronics;  NBSIR  80-2006. 

Integrated  circuits;  metrology  for  semiconductors;  National 
Bureau  of  Standards;  photomasking;  resistivity;  second  break- 
down; semiconductors;  test  structures;  thermal  resistance; 
very  large  scale  integration;  VLSI;  wire  bonds;  Department 
of  Commerce;  NBSIR  80-2057 

Integrated  gated-diode  electrometer;  integrated  test  structure; 
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leakage  current;  test  structure;  CCD;  electrical  test  structure; 
gated  diode;  NBSIR  80-2000. 
Integrated  systems;  library  automation;  automation;  information 
systems;  19361. 

Integrated  test  structure;  leakage  current;  test  structure;  CCD; 
electrical  test  structure;  gated  diode;  integrated  gated-diode 
electrometer;  NBSIR  80-2000. 

Integrated  test  structure;  microelectronic  test  structure;  process 
validation  wafer;  random  fault  test  structure;  sheet  resistor; 
test  methods;  test  pattern;  test  structure;  circuit  characteriza- 
tion; cross-bridge  sheet  resistor;  electrical  alignment  test  struc- 
ture; gated  diode;  19165. 

Integrated  utilities;  MIUS;  on-site  utilities;  energy  conservation; 
environmental  impact;  feasibility  study;  NBSIR  79-1787. 

Integrating  spheres;  paraboloidal  mirror  reflectometer;  radiomet- 
ric measurements;  reflectance;  transmittance;  absorptance; 
blackbody;  ellipsoidal  reflectometer;  emittance;  hemispherical 
mirror  reflectometer;  19299. 

Intelligent  terminals;  mass  storage  technology;  microfiche;  mi- 
crographics; optical  character  recognition;  communications 
technology;  computer  networks;  computer  technology;  data 
entry;  distributed  processing;  Educational  Resources  Informa- 
tion Center  (ERIC);  NBSIR  80-2005. 

Intensifier  screen  standards;  radiographic  intensifier  screen  effi- 
ciency; screen  evaluations;  sensitivity  of  screens;  spectroradio- 
metry  of  screens;  x-radiation  of  intensifier  screens;  fluorescent 
screens;  19234. 

Intensities  of  lines;  line  spectra;  spectrum  lines;  tables  of  spectra; 
wavelengths;  atomic  spectra;  19514. 

Intensity;  lifetime;  line  strength;  oscillator  strength;  transition 
probability;  allowed;  atomic;  discrete;  forbidden;  SP505-1. 

Interaction  language;  language  transformation;  language  uni- 
formity; user-computer  interaction;  user-oriented  system 
design;  bibliographic  retrieval  systems;  command  language; 
SP500-63. 

Interaction  parameter;  migration;  partition  coefficient;  radiola- 
beled additive;  solubility;  equilibrium  partitioning;  Fickian  dif- 
fusion; food  package;  19651. 

Interactive  processing;  data  base;  information  retrieval;  TNI  123. 

Interactive  processing;  data  base;  information  retrieval;  19754. 

Interactive  programming;  programming  language;  software; 
standards;  time-sharing;  BASIC;  data  processing;  Federal  In- 
formation Processing  Standard;  FIPS  PUB  68. 

Interactive  systems;  numerical  data  bases;  on-line  data;  physical 
data;  spectroscopic  data  systems;  chemical  data;  data  banks; 
data  bases;  data  networks;  TNI  122. 

Interactive  systems;  user  requirements;  application  prototyping; 
Congressional  Budget  Office;  SP500-65.  pp.  311-315  (Oct. 
1980). 

Interchain  interference;  polyisoprene;  radius  of  gyration;  single 
chain  scattering  form  factor;  small  angle  neutron  scattering; 
concentrated  solution;  19355. 

Interchangeability;  law  enforcement;  microphone  cable;  micro- 
phone connector;  mobile  FM  transceiver;  communications 
equipment  standard;  compatibility;  19701. 

Intercombination  line;  Mg  isoelectronic  sequence;  transition 
probability;  fine  structure;  19505. 

Intercomparison;  random  error;  squareness;  standard  deviation; 
systematic  error;  uncertainty;  angle  block;  autocoUimator; 
calibration;  flatness;  NBSIR  80-1967 

Intercomparison  of  computational  methods;  International 
Atomic  Energy  Agency;  longrange  interpolation;  non-linear 
least  squares;  peak  resolution;  PICO;  empirical  peak  shape; 
gamma-ray  spectrum  fitting;  19127. 

Intercomparison  programs;  mass  spectrometry;  plutonium;  safe- 
guards; statistical  evaluation;  uranium;  alpha  spectrometry; 
SP582.  pp.  42-54  (June  1980). 

Intercomparisons;  retrorefiectance;  retroreflector;  specifications; 
test  methods;  accuracy;  chromaticity;  coefficient  of  luminous 
intensity;  TNI  125. 

Interface;  methanol;  phase  transition;  surface;  surface  tension; 


wetting;  contact  angle;  critical  point;  cyclohexane;  19306. 

Interface;  solidification;  solute;  alloy;  convection;  19264. 

Interface  functions;  constructing  program;  DBMS  benchmark- 
ing; SP500-65,  pp.  11-20  (Oct.  1980). 

Interface  requirements;  Monte-Carlo  testing;  testbed;  test  cases; 
validating  correctness;  communications  security;  computer  se- 
curity; cryptography;  encryption  standard;  SP500-20,  Revised 
1980 

Interfaces;  automatic  data  processing  (ADP);  channel  level 
power  control  interface;  computer  peripherals;  computers; 
Federal  Information  Processing  Standard;  input/output;  FIPS 
PUB  60-1. 

Interfaces;  automatic  data  processing  (ADP);  channel  level 
power  control  interface;  computer  peripherals;  computers; 
Federal  Information  Processing  Standard;  input/output;  FIPS 
PUB  61. 

Interfaces;  operational  specifications  for  magnetic  tape  subsys- 
tems; automatic  data  processing  (ADP);  channel  level  power 
control  interface;  computer  peripherals;  computers;  Federal 
Information  Processing  Standard;  input/output;  FIPS  PUB  62. 

Interface  stability;  kinetics;  microsegregation;  rapid  soHdifica- 
tion;  solute  trapping;  thermodynamics;  19946. 

Interface  states;  measurement  interferences;  mobile  ions;  MOS 
capacitor;  silicon;  thermally  stimulated  measurements;  19166. 

Interfacial  breakdown;  oil-paper  interfaces;  transformer  oil; 
breakdown;  electrical  breakdown;  impulse  testing;  NBSIR  80- 
2071. 

Interfacial  breakdown;  Pockels  effect;  space  charge;  surface  fla- 
shover;  vacuum  breakdown;  electrical  breakdown;  electro- 
optics;  NBS-GCR-80-203. 

Interfacial  tension;  lattice  fluid;  miscibility;  spinodal;  chemical 
potential;  combinatorial  entropy;  equation  of  state;  19652. 

Interference;  Josephson  effect;  magnets;  superconductivity; 
aerospace;  digital;  electronics;  gravitational  experiments;  high- 
Q  cavities;  19054. 

Interference;  satellite;  spectrum;  spectrum  conservation;  stand- 
ard; time  broadcast  stations;  voice  announcements;  clocks; 
HF;  19525. 

Interferometer;  sapphire-AlzOa;  standard  reference  material; 
tele-microscope;  thermal  expansion;  high  temperature;  19915. 

Interferometers;  Josephson  junctions;  superconductivity;  thresh- 
old curves;  19200 

Interferometry;  ion-exchange;  refractive  index;  strength;  striae; 
electron  microprobe;  glass;  19744. 

Interferometry;  stellar  diameters;  astronomy;  astrophysics;  crus- 
tal  movements;  geophysics;  19144. 

Interim  adjustment  procedures;  regulatory  commissions;  regula- 
tory process;  computer  programs;  electric  utilities;  Experi- 
mental Technology  Incentives  Program;  NBS-GCR-ETIP  79- 
77. 

Interior  finish;  oxygen  depletion;  room  fires;  fire  tests;  flame 
spread;  flashover;  heat  release  rate;  ignition;  TN1128. 

Interior  finishes;  joists;  room  fires;  steel;  wood;  fire  endurance; 
fire  I  tests;  flame  through;  floors;  furniture;  NBSIR  80-2134. 

Interior  finishes;  Life  Safety  Code;  nursing  homes;  risk  analysis; 
safety  equivalency;  safety  evaluation;  smoke  detection;  auto- 
matic sprinklers;  building  codes;  building  construction;  Delphi 
Method;  fire  safety;  health  care  facilities;  hospitals;  NBSIR 
78-1555-1. 

Interior  finishes;  residential  buildings;  room  fires;  building  fires; 

fire  resistance;  fire  tests;  flow  measurement;  gas  temperatures; 

heat  release  rate;  NBSIR  80-2120 
Interior  finishes;  residential  buildings;  room  fires;  static  pressure; 

building  fires;  fire  tests;  flow  measurement;  furniture;  NBSIR 

80-1984 

Interlaboratory  comparison;  liquid  chromatography;  mass  spec- 
trometry; mussels;  polycyclic  aromatic  hydrocarbons;  tissue 
analyses;  aliphatic  hydrocarbons;  aromatic  hydrocarbons;  gas 
chromatography;  hydrocarbons;  19841. 

Interlaboratory  comparison;  polycyclic  aromatic  hydrocarbons; 
aliphatic  hydrocarbons;  aromatic  hydrocarbons;  gas  chroma- 
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tography;  headspace  sampling;  high-performance  liquid  chro- 
matography; 19635. 

Interlaboratory  comparisons;  measurements;  optical  communica- 
tions; quality  control;  attenuation;  fiber  optics;  19461. 

Interlaboratory  evaluation;  precision;  test  methods;  tunnel  test; 
cellulosic  insulation;  flame  spread;  NBSIR  79-1922. 

Interlaboratory  evaluation  program;  nondestructive  assay;  urani- 
um reference  material;  SP582,  pp.  25-33  (June  1980). 

Interlaboratory  study;  standard  reference  materials;  yeast;  bio- 
logical matrix;  bovine  liver;  certified  reference  materials; 
chromium;  foods;  19420. 

Interlaboratory  testing;  laboratory  evaluation;  linear  model; 
measuring  process;  proficiency  testing;  Youden  two-sample 
analysis;  collaborative  reference  program,  test  method;  SP591. 
pp.  25-30  (Aug.  1980). 

Interlaboratory  testing;  precision;  reference  method;  semiauto- 
mated  pipetting;  serum  lithium  analysis;  statistical  analysis; 
accuracy;  clinical  analysis;  clinical  chemistry;  definitive 
method;  electrolytes;  flame  atomic  absorption  spectroscopy; 
SP260-69 

Interlaboratory  testing  program;  laboratory  evaluation;  National 
Bureau  of  Standards;  paper;  paperboard;  TAPPI;  test  meth- 
ods; Youden  graphical  analysi;  collaborative  reference  pro- 
grams; history;  19321. 

Inter-layerings;  nonstoichiometry;  structural  considerations; 
twinning;  computer  assessment;  crystal  structures;  epitaxy;  J. 
Res.  85,  No.  5,  347-362  (Sept.-Oct.  1980). 

Intermediate  care  facilities;  mattresses;  sprinkler  systems;  NBS- 
GCR-80-267. 

Intermediate  energy  calculation;  three-nucleon  photodisintegra- 
tion  of  ^e;  Coulomb  effects;  1955  7. 

Intermediate-frequency  (i-f)  output  conductance;  measurement 
uncertainties;  microwave  mixer  diodes;  modulation;  point-con- 
tact diodes;  reflectometer;  return  loss;  Schottky-barrier 
diodes;  semiconductor  diodes;  standing-wave  ratio  (SWR); 
conversion  loss;  diode  measurement;  SP40O-16. 

Intermediate  mapping  variables;  adaptive  control  system;  U.S. 
Patent  4,193.115. 

Intermediate  phases;  phase  diagrams;  phase  equilibria;  solid  solu- 
tions; alloy  theory;  crystal  chemistry;  SP564. 

Intermediate  point;  mean-value  theorem;  Taylor's  theorem;  con- 
vexity; derivatives;  inequalities;  19421. 

Intermediate  resonances;  laser  pulses;  monochromatic;  multipho- 
ton  ionization;  Rabi  oscillation;  sodium;  AC  Stark  shifts;  AC 
Stark  widths;  cesium;  hydrogen;  19159. 

Intermetallic  compounds;  niobium  alloys;  palladium  alloys; 
phase  diagrams;  constitution  diagrams;  crystal  chemistry; 
19330. 

Intermetallic  compounds;  palladium  alloys;  phase  diagram; 
phase  transformations;  tantalum  alloys;  constitution  diagram; 
19595. 

Intermodal  freight  transportation;  Interstate  Commerce  Com- 
mission; rail  freight  transportation;  regulatory  experimenta- 
tion; regulatory  policy;  technological  innovation;  administra- 
tive experimentation;  economic  deregulation;  evaluability  as- 
sessment; evaluation;  NBS-GCR-ETIP  80-85. 

Intermolecular  transactions;  molecular  Constance;  spectral  shape; 
coefficient  induced  dipoles;  collision-induced  spectra;  dielec- 
tric virial;  19413. 

Internal  audit;  operating  system  controls;  system  controls; 
system  vulnerabilities;  terminal  controls;  applications  controls; 
computer  vulnerabilities;  data  base  controls;  data  base  man- 
agement systems  controls;  EDP  audit;  SP500-57. 

Internal  controls;  security;  audit-in-depth;  auditing;  auditing 
aids;  SP500-65,  pp.  23-32  (Oct.  1980). 

Internal  friction;  ionic  transport  mechanism;  sodium  ion;  single 
crystal;  interstitials;  sodium  beta  alumina;  19442. 

Internal  gas  proportional  counting;  tritiated  water  standards; 
tritium;  half-life;  19621. 

Internal  rate  of  return;  life-cycle  costing;  marginal  analysis;  opti- 
mal design;  residential  buildings;  space  cooling;  space  heating; 


building  envelope;  cost  effectiveness;  economics;  energy  con- 
servation; 19235. 

Internal  reflectance  spectroscopy;  silicon  monoxide;  thorium  flu- 
oride; zinc  selenide;  zinc  sulfide;  absorption;  coatings;  SP568, 
pp.  247-256  (July  1980). 

Internal  rotation;  perturbations;  torsion;  vibration-rotation; 
ethane;  group  theory;  19412. 

International;  laboratory  accreditation;  legal  constraints;  defini- 
tions; directory  of  accreditation  systems;  SP591.  pp.  173-178 
(Aug.  1980). 

International;  nondestructive  testing;  radiography;  standards  and 
ultrasonics;  calibration;  19879. 

International  Atomic  Energy  Agency;  international  safeguards; 
equipment;  SP582.  pp.  169-177  (June  1980). 

International  Atomic  Energy  Agency;  international  safeguards; 
safeguards  objective;  safeguards  performance  criteria;  SP582, 
pp.  651-669  (June  1980). 

International  Atomic  Energy  Agency;  longrange  interpolation; 
non-linear  least  squares;  peak  resolution;  PICO;  empirical 
peak  shape;  gamma-ray  spectrum  fitting;  intercomparison  of 
computational  methods;  19127. 

International  Formulation;  static  dielectric  constant;  steam; 
water;  critically  evaluated  data;  critical  review;  data  compila- 
tion; JPCRD  9,  No.  4,  1291-1306  (1980). 

International  Organization  of  Legal  Metrology;  legal  metrology; 
measurement  assurance;  metrication;  model  laws  and  regula- 
tions; moisture  loss;  packaging  and  labeling;  specifications  and 
tolerances;  weights  and  measures;  consumer  affairs;  education; 
electronic  devices;  SP566. 

International  Practical  Temperature  Scale;  platinum  resistance 
thermometers;  temperature  scales;  thermodynamic  tempera- 
ture; gas  thermometry;  19215. 

.International  Practical  Temperature  Scale;  SPRTs;  temperature 
fixed  point;  the  kelvin;  thermometric  fixed  point;  triple  point 
of  gallium;  triple  point  of  water;  19099. 

International  Practical  Temperature  Scale  of  1968;  measurement 
assurance  program;  platinum  resistance  thermometer;  refer- 
ence thermometer;  thermometer;  calibration;  check  thermom- 
eters; fixed  points;  5^5 9/,  pp.  137-145  (Aug.  1980). 

International  relations;  LDC's;  measurement  services;  standardi- 
zation; AID;  assistance;  developing  economies;  foreign  rela- 
tions; industrializing  nations;  NBSIR  80-2021. 

International  relations;  measures;  weights;  weights  and  meas- 
ures; AID;  assistance;  developing  economies;  foreign  rela- 
tions; industrializing  nations;  NBSIR  80-2022. 

International  safeguards;  equipment;  International  Atomic 
Energy  Agency;  SP582,  pp.  169-177  (June  1980). 

International  safeguards;  safeguards  objective;  safeguards  per- 
formance criteria;  International  Atomic  Energy  Agency; 
SP582,  pp.  651-669  (June  1980). 

International  time  comparison;  precise  time  transfer;  satellite; 
time;  time  scales;  Hermes/CTS;  19530. 

Interoperability;  teleprocessing;  transmission;  advanced  data 
communication  control  procedures;  ANSI  X3.66;  bit-oriented; 
code  independence;  data;  data  link  control  procedures;  data 
transparency;  FIPS  PUB  71. 

Interpretation  of  infrared  spectra;  plane-polarized  radiation; 
Raman  spectra;  attenuated  total  reflection;  determination  of 
structure  of  carbohydrates;  infrared  spectra  of  carbohydrates; 
19875. 

Interstate  Commerce  Commission;  rail  freight  transportation; 
regulatory  experimentation;  regulatory  policy;  technological 
innovation;  administrative  experimentation;  economic  deregu- 
lation; evaluability  assessment;  evaluation;  NBS-GCR-ETIP 
80-85. 

Interstellar  microwave  spectra;  Orion  Nebula;  astrophysics;  di- 
methyl ether;  19446. 

Interstellar  molecules;  line  strengths;  methyl  cyanide;  micro- 
wave spectra;  molecular  constants;  radio  astronomy;  rotation- 
al transitions;  JPCRD  9,  No.  3,  659-720  (1980). 

Interstellar  molecules;  line  strengths;  microwave  spectra;  molec- 
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ular  constants;  radioastronomy;  rotational  transitions;  formic 

acid;  JPCRD  9,  No.  1,  59-160  (1980). 
Interstellar  molecules;  microwave  spectra;  rotational  transitions; 

spectroscopy;  astronomy;  hyperfme  structure;  19370. 
Interstellar,  molecules,  masers,  polarization;  stars,  long  period 

variables;  stars,  supergiants;  19536. 
Interstitial  defect;  metal  hydride;  neutron  scattering;  phonon; 

alloy;  elastic  constants;  19613. 
Interstitial  holes;  metallic  glass;  neutron  scattering;  structure; 

vibration  spectrum;  hydride;  19606. 
Interstitials;  melting;  small  particles;  solid  solutions;  solubility; 

surfaces;  thermodynamics;  vapor  pressure;  19830. 
Interstitials;  sodium  beta  alumina;  internal  friction;  ionic  trans- 
port mechanism;  sodium  ion;  single  crystal;  19442. 
Interval  adjustment;  measurement;  metrology;  PMTE;  recall  in- 
tervals; calibration  interval;  calibration  interval  algorithms; 

calibration  requirements;  decision  table;  NBS-GCR-80-283. 
Intranuclear  cascade;  statistical  model;  actinide  fission;  high 

energy  cross  sections;  SP594,  pp.  422-426  (Sept.  1980). 
Intranuclear  cascade  predictions;  neutron  yield;  Ta(p,xn);  SP594, 

pp.  413-416  (Sept.  1980). 
Intrinsic  damage;  IR  windows;  laser  damage;  self-focusing;  spot 

size  dependence;  alkali  halides;  SP568,  pp.  497-517  (July 

1980). 

Intrinsic  viscosity  of  macromolecules;  intrinsic  viscosity  of 
spheroids;  longitudinal  gradient  flow;  permeability  of  poly- 
mers; plastic  deformation  of  crystalline  polymers;  plastic  de- 
formation of  fibrous  structure;  radical  formation  upon  tensile 
loading;  transverse  gradient  flow;  19663. 

Intrinsic  viscosity  of  spheroids;  longitudinal  gradient  flow;  per- 
meability of  polymers;  plastic  deformation  of  crystalline  poly- 
mers; plastic  deformation  of  fibrous  structure;  radical  forma- 
tion upon  tensile  loading;  transverse  gradient  flow;  birefrin- 
gence of  spheroid  suspension;  19663. 

Intrusion  alarm;  standard;  test  method;  window  foil;  alarm;  bur- 
glar alarm;  detector;  19697. 

Invention;  invention  evaluation;  Santa  Cruz;  entrepreneurship; 
innovation;  innovation  centers;  19261. 

Invention;  large  corporations;  productivity;  small  business;  con- 
glomerates; innovation;  19230. 

Invention  evaluation;  Santa  Cruz;  entrepreneurship;  innovation; 
innovation  centers;  invention;  19261. 

Inventors;  innovation;  labels;  standards;  sulfuric  acid;  tools; 
awards;  computers;  didymium  glass  filters;  energy  efficiency; 
DIM/NBS  64,  No.  7,  1-28  (1980). 

Inventory  control;  neutron  interrogation;  special  nuclear  materi- 
al; SP582,  pp.  372-390  (June  1980). 

Inventory  control;  nondestructive  measurements;  on-line  real- 
time measurements;  plutonium  concentration  and  isotopics  de- 
terminations; reprocessing  plant  process  control;  uranium;  x- 
ray  fluorescence  analysis;  accountability;  computer-based 
system;  SP582.  pp.  584-601  (June  1980). 

Inventory  taking;  nuclear  material;  physical  inventory;  SP582, 
pp.  221-233  (June  1980). 

Inventory  tracking  system;  manufacturing  information  system; 
quality  status  tracking  system;  fuel  pin  identification  system; 
fuel  pins;  SP582.  pp.  313-323  (June  1980). 

Inventory  verification;  irradiated  fuel;  Cerenkov  glow;  SP582, 
pp.  239-256  (June  1980). 

Inventory  verification;  measurement  of  inventory;  nuclear  mate- 
rials; safeguards;  SP582.  pp.  178-188  (June  1980). 

Inverse  power  potential;  logarithmic  terms;  perturbation  theory; 
softness  expansion;  dilute  gas  transport  properties;  19389. 

Inverse  power  potential;  logarithmic  terms;  softness  expansion; 
thermal  conductivity;  viscosity;  classical  scattering  angle; 
dilute  gases;  19194. 

Investment  analysis;  life-cycle  cost  analysis;  passive  solar 
energy;  retrofit;  revitalization;  solar  energy  systems;  benefit- 
cost  analysis;  building  economics;  commercial  buildings; 
BSS125. 

Investment  problems;  life-cycle  costing;  buildings;  cost-effective; 


energy  conservation;  19102. 

I/O  performance;  overhead  CPU;  compute-and-test  loop;  CPU 
transfer  rates;  SP500-65.  pp.  245-254  (Oct.  1980). 

I/O  resource  allocation;  logical  storage  to  physical  device  map- 
ping; O.S.  performance  prediction;  O.S.  tuning;  storage  parti- 
tioning; systems  performance  modeling;  systems  storage  re- 
structuring; file  binding;  SP500-65,  pp.  175-188  (Oct.  1980). 

Iodine  spectroscopy;  non-linear  spectroscopy;  phase  conjugate 
spectroscopy;  saturation  spectroscopy;  four-wave  mixing;  het- 
erodyne spectroscopy;  19287. 

lodonium  compound;  reaction  mechanism;  synthetic  intermedi- 
ate; x-ray  structure  determination;  zwitterion;  inner  salt; 
19939 

Ion;  ionization  energy;  niobium;  spectrum;  wavelengths;  energy 
levels;  19282. 

Ion;  ionization  energy;  spectrum;  wavelengths;  zirconium; 
energy  levels;  19118. 

Ion;  laser-produced-plasma;  molybdenum;  vacuum-ultraviolet; 
wavelengths;  19610. 

Ion;  nitrogen;  N2;  photoelectron  spectra;  photoionization;  shape 
resonance;  synchrotron  radiation;  vibrational  intensity  distri- 
bution; branching  ratios;  Franck-Condon  factors;  19607. 

Ion;  photoelectron  spectra;  photoionization;  shape  resonance; 
synchrotron  radiation;  vibrational  intensity  distribution; 
carbon  monoxide;  CO;  Franck-Condon  factors;  19184. 

Ion  angular  distributiop;  nitric  oxide;  ruthenium;  surface;  carbon 
monoxide;  chemisorption;  electron  stimulated  desorption; 
19924 

Ion  angular  distribution;  oxygen;  stepped  surfaces;  surface  bond- 
ing; tungsten;  adsorption;  chemisorption;  electron  stimulated 
desorption;  19860. 

Ion  angular  distribution;  quantum  scattering  theory;  surface;  ad- 
sorption; electron  stimulated  desorption;  19193. 

Ion-beam  lithography;  lithography;  oxide  layers;  radiation  ab- 
sorbed dose;  radiation  damage;  device  processing;  electron 
devices;  integrated  circuit  fabrication;  19753. 

Ion  beams;  laser  spectroscopy;  molecular  spectroscopy;  HeH"^; 
infrared  spectra;  19463. 

Ion  bombardment;  liquid  surfaces;  surface  mass  transport;  19751. 

Ion  chamber;  irradiated  (spent)  fuel;  nondestructive  assay;  axial 
profiles;  fission  chamber;  instrumentation;  SP582,  pp.  426-446 
(June  1980). 

Ion  channeling;  random  equivalent  implants;  capacitance-voltage 

profiling;  controlled  doping  profile;  critical  channeling  angle; 

crystallographic  orientation  effects;  19428. 
Ion  channeling;  random  equivalent  implants;  capacitance-voltage 

profiling;  controlled  doping  profile;  critical  channeling  angle; 

crystallographic  orientation  effects;  19232. 
Ion  cyclotron  resonance  spectrometer;  ion-molecule  reactions; 

ions;  rate  constants;  free  radicals;  heats  of  formation;  19839. 
Ion  cyclotron  resonance  spectrometer;  ion-molecule  reactions; 

rate  constant;  aromatic  molecules;  benzyl  ions;  hydride  ion 

transfer;  19861. 

Ion  energetics;  phenyl  ion;  photoionization;  chlorobenzene;  co- 
incidence; fragmentation;  19177. 

Ion  energy  distributions;  ion  yield;  oxygen;  photon  stimulated 
desorption;  synchrotron  radiation;  tungsten;  angular  distribu- 
tion of  ions;  chemisorption;  electron  stimulated  desorption; 
ESDIAD;  19533. 

Ion-exchange;  refractive  index;  strength;  striae;  electron  micro- 
probe;  glass;  interferometry;  19744. 

Ion-exchange  separation;  plutonium;  automated  ion-exchange; 
automated  plutonium  separation;  AUTOSEP;  impurity  separa- 
tion; SP582.  pp.  156-163  (June  1980). 

Ion  fragmentation;  mass  spectrometry;  perfluoroethane;  photoe- 
lectron spectroscopy;  quasiequilibrium  theory;  threshold  pho- 
toelectron spectroscopy;  C2FB;  coincidence  mass  spectrom- 
etry; field  ionization  mass  spectrometry;  19291. 

Ionic;  ionic  conductivity;  magnetohydrodynamics  iron;  MHD; 
silicates;  coal  slag;  conductivity;  electrical;  electrical  conduc- 
tivity; ferric;  ferric/ferrous  ratio;  ferrous;  19576. 
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Ionic  conductivity;  magnetohydrodynamics  iron;  MHD;  sili- 
cates; coal  slag;  conductivity;  electrical;  electrical  conductiv- 
ity; ferric;  ferric/ferrous  ratio;  ferrous;  ionic;  19576. 

Tonicity;  optical  phonons;  Raman  scattering;  semiconductors; 
stress;  zinc-blende  structure;  covalent  bonding;  diamond  struc- 
ture; elastic  constants;  gallium  arsenide;  indium  antimonide; 
19580. 

Ionic  transport  mechanism;  sodium  ion;  single  crystal;  intersti- 
tials;  sodium  beta  alumina;  internal  friction;  19442. 

Ion  implantation;  laser  annealing;  silicon;  capacitance-voltage 
profiling;  damage  effects;  electrical  activation  of  implanted 
impurities;  19724. 

Ion  implantation;  laser  damage;  mirror  surfaces;  corrosion  inhi- 
bition; SP568,  pp.  187-193  (July  1980). 

Ion  implantation;  predeposition  technique;  sulfur  impurities  in 
silicon;  thermally-stimulated  measurements;  chemical  impuri- 
ties; deep  level  studies;  19429. 

Ion  implantation;  predeposition  technique;  sulfur  impurities  in 
silicon;  thermally-stimulated  measurements;  chemical  impuri- 
ties; deep  level  studies;  19231. 

Ion-induced  dipole  interactions;  ion-quadrupole  interactions; 
lithium  molecule-ion;  long-range  interactions;  ab  initio  compu- 
tation; exchange  forces;  19084. 

Ionization;  dielectronic  recombination;  electron-ion  collisions; 
excitation;  19219. 

Ionization;  ion  mobilities;  partial  discharge;  photodetachment; 
space  charge;  sulfur  hexafluoride  (SFe);  uv  radiation;  60  Hz  ac 
and  dc;  compressed  gas;  corona;  electron  avalanche;  inception 
voltage;  19786. 

Ionization  chambers;  kerma;  neutron  dosimetry;  stopping  power 
ratios;  tissue  equivalence;  SP594,  pp.  447-455  (Sept.  1980). 

Ionization  chambers;  mass  distribution;  actinides;  fission  frag- 
ments; SP594,  pp.  947-955  (Sept.  1980). 

Ionization  detectors;  light  scattering  detectors;  monodisperse 
aerosols;  particle  size;  photo-electric  detectors;  smoke  detec- 
tors; aerosol  generators;  aerosols;  detector  sensitivity;  fire  de- 
tectors; /.  Res.  85,  No.  3,  223-238  (May-June  1980). 

Ionization  detectors;  maintenance;  NFPA  101;  nursing  homes; 
photoelectric  detectors;  smoke  detectors;  surveys;  detector  lo- 
cation; false  alarms;  health  care  facilities;  hospitals;  NBSIR 
80-2130. 

Ionization  energy;  niobium;  spectrum;  wavelengths;  energy 
levels;  ion;  19282. 

Ionization  energy;  spectrum;  wavelengths;  zirconium;  energy 
levels;  ion;  19118. 

Ionization  potential;  low  temperature  photoionization;  mass 
spectrometry;  photoelectron  spectra;  photoionization;  thresh- 
old photoelectron  spectra;  allene;  19182. 

Ionization  potential;  spectroscopy;  appearance  potential;  elec- 
tron impact;  electron  spectroscopy;  gaseous  ion  photoioniza- 
tion; NSRDS-NBS66.  Part  I. 

Ionization  potentials;  magnesium;  atomic  energy  levels;  atomic 
spectra;  electron  configurations;  JPCRD  9,  No.  1,  1-58  (1980). 

Ionization  yields;  stopping  power;  W-values;  electrons;  energy 
degradation  spectra;  fano  factor;  19400. 

Ionizing  radiation;  measurements;  measurement  standards;  radi- 
ation; radiation  hazards;  radiation  safety;  radiation  standards; 
standardization;  standards;  history;  19551. 

Ionizing  radiation;  neutron;  passive  solar;  radiography;  safety; 
temperature;  tracealloy;  vapor  detectors;  wood  heating;  fire; 
fluidic  sensors;  DIM/NBS  64,  No.  10,  1-32  (1980). 

Ion  knock-on  effect;  ion  microprobe  mass  analysis;  Irvin's 
curves;  isothermal  transient  capacitance  method;  linewidth 
measurements;  measurement  technology;  microelectronics; 
phosphorus  pileup;  photolithography;  pull  test;  random  fault 
test  structures;  resistivity;  SP400-45. 

Ion  microanalysis;  ion  microprobe;  microanalysis;  quantitative 
analysis;  secondary  ion  mass  spectrometry;  surface  analysis; 
19643. 

Ion  microprobe;  microanalysis;  quantitative  analysis;  secondary 
ion  mass  spectrometry;  surface  analysis;  ion  microanalysis; 


19643. 

Ion  microprobe  mass  analysis;  Irvin's  curves;  isothermal  tran- 
sient capacitance  method;  linewidth  measurements;  measure- 
ment technology;  microelectronics;  phosphorus  pileup;  photo- 
lithography; pull  test;  random  fault  test  structures;  resistivity; 
scanning  acoustic  microscope;  SP400-45. 

Ion  microprobe  mass  analysis;  microanalysis;  quantitative  analy- 
sis; secondary  ion  mass  spectrometry;  sputtering;  surface  anal- 
ysis; 19532. 

Ion  microprobe  mass  analysis;  microanalysis;  quantitative  analy- 
sis; secondary  ion  mass  spectrometry;  surface  analysis;  glasses; 
19869. 

Ion  microscopy;  microscopy;  field-ion  microscopy;  19769. 

Ion    mobilities;    partial    discharge;    photodetachment;  space 

charge;  sulfur  hexafluoride  (SFe);  uv  radiation;  60  Hz  ac  and 

dc;  compressed  gas;  corona;  electron  avalanche;  inception 

voltage;  ionization;  19786. 
Ion-molecule  collision;  /-dependence;  transitions;  A-doublets; 

calculations;  19462. 
Ion-molecule  reactions;  ions;  rate  constants;  free  radicals;  heats 

of  formation;  ion  cyclotron  resonance  spectrometer;  19839. 
Ion-molecule   reactions;   mass  spectrometry;  photoionization; 

analysis;  chemical  ionization;  hydrocarbons;  19930. 
Ion-molecule   reactions;    rate   constant;   aromatic  molecules; 

benzyl  ions;  hydride  ion  transfer;  ion  cyclotron  resonance 

spectrometer;  19861. 
Ion  molecule  reactions;  vibrational  excitation;  associative  de- 
tachment;  flowing  afterglow;  infrared  chemiluminescence; 

19362. 

Ion  molecule  reactions;  vibrational  excitation;  associative  de- 
tachment; flowing  afterglow;  infrared  chemiluminescence; 
19378. 

Ion  probe;  light  microscopy;  microanalysis;  microdroplets;  parti- 
cles; particulate  matter;  biological  fluids;  electron  microprobe; 
electron  microscopy;  SP533. 

Ion  probe  microanalysis;  local  thermal  equilibrium  model;  mi- 
croanalysis; relative  elemental  sensitivity  factors;  secondary 
ion  mass  spectrometry;  surface  analysis;  19151. 

Ion-quadrupole  interactions;  lithium  molecule-ion;  long-range  in- 
teractions; ab  initio  computation;  exchange  forces;  ion-induced 
dipole  interactions;  19084. 

Ions;  rate  constants;  free  radicals;  heats  of  formation;  ion  cyclo- 
tron resonance  spectrometer;  ion-molecule  reactions;  19839. 

Ion-scattering  spectroscopy;  quantitative  analysis;  secondary-ion 
mass  spectroscopy;  surface  analysis;  x-ray  photoelectron  spec- 
troscopy; Auger-electron  spectroscopy;  19293. 

Ion  storage;  laser  cooling;  laser  spectroscopy;  radiation  pressure; 
atomic  clocks;  atomic  spectroscopy;  Doppler  effects;  frequen- 
cy standards;  19799. 

Ion  trap;  laser;  microwave;  relativistic;  synchroton  radiation; 
electron;  frequency  divider;  19529. 

Ion  yield;  oxygen;  photon  stimulated  desorption;  synchrotron 
radiation;  tungsten;  angular  distribution  of  ions;  chemisorp- 
tion;  electron  stimulated  desorption;  ESDIAD;  ion  energy 
distributions;  19533. 

IPTS-68;  Kelvin;  temperature;  temperature  scale;  Celsius;  Fahr- 
enheit; 19169. 

IR  windows;  laser  damage;  self-focusing;  spot  size  dependence; 
alkali  halides;  intrinsic  damage;  SP568,  pp.  497-517  (July 
1980). 

Iridium- 192  seeds;  NBS  standard  graphite  chambers;  open-air 
geometry;  reentrant  chamber;  exposure  standard;  J.  Res.  85, 
No.  1,  19-25  (Jan.-Feb.  1980). 

Iron;  integral  tests  of  ENDF/B-IV;  SP594,  pp.  563-568  (Sept. 
1980). 

Iron;  neutrons;  oxygen;  total  cross  sections;  0.5-60  MeV;  carbon; 

hydrogen;  SP594,  pp.  34-38  (Sept.  1980). 
Iron;  nickel;  potentiostat;  aluminum;  corrosion;  electrochemical 

noise;  instrumentation;  19878. 
Iron;  nickel;  transition  probabilities;  wavelengths;  allowed  lines; 

atomic  energy  levels;  cobalt;  forbidden  lines;  19807. 
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Iron;  organic  coatings;  titanium-palladium  alloys;  vanadium; 
chromate;  electrochemistry;  ellipsometry;  field  ion  micros- 
copy; hydrogen;  inhibitors;  NBSIR  80-2101  (Navy). 

Iron;  photons;  point  sources;  water;  air;  buildup  factors;  gamma 
rays;  19294. 

Iron  alloy;  Neel  transition;  stainless  steel;  elastic  constants; 
19270. 

Iron  alloys;  low  temperatures;  magnetic  transitions;  sound  ve- 
locities; stainless  steels;  elastic  constants;  19563. 

Iron-base  alloys;  low  temperatures;  magnetic  susceptibility;  man- 
ganese alloys;  Neel  transition;  physical  properties;  stainless 
steels;  elastic  constants;  19568. 

Iron  carbides;  microstructure;  polycrystalline  iron  whiskers; 
whiskers;  chemical  vapor  deposition;  field  ion  microscopy; 
19927. 

Iron  fibers;  magnetism;  Mossbauer  effect;  Schladitz  whiskers; 

carbon;  cementite;  hyperfine  fields;  19253. 
Iron-manganese  compounds;  nearest  neighbor  distances;  neutron 

scattering;  profile  refinement;  rare-earth  compounds;  atomic 

ordering;  19757. 

Iron  platinum;  alloys;  electrodeposition;  electro  preparation; 
foils;  19395. 

Irradiance;  light  source;  photodiode;  radiometry;  calibration;  de- 
tectors; 19591 

Irradiance;  radiance;  sources;  ultraviolet;  arc;  calibrations; 
19876. 

Irradiance  mapping;  mirror/window  materials;  on-target 
fluence;  optical  train;  phase  aberration;  power  optics;  thermal 
lensing;  focal  intensity;  high-energy  laser;  SP568,  pp.  425-438 
(July  1980). 

Irradiated  fuel;  Cerenkov  glow;  inventory  verification;  SP582, 

pp.  239-256  (June  1980). 
Irradiated  fuels;  plutonium;  spectrophotometric;  SP582,  pp.  497- 

508  (June  1980). 

Irradiated  (spent)  fuel;  nondestructive  assay;  axial  profiles;  fis- 
sion chamber;  instrumentation;  ion  chamber;  SP582,  pp.  426- 
446  (June  1980). 

Irrational;  Phase  II;  polytetrafiuoroethylene;  units  per  turn;  con- 
formation; crystal;  electron;  helix;  19797. 

Irregular  singularities;  Liouville-Green  approximation;  multiple 
asymptotic  expansions;  Stokes  Phenomenon;  WKBJ  approxi- 
mation; Bessel  functions;  generalized  asymptotic  expansions; 
19379. 

Irvin's  curves;  isothermal  transient  capacitance  method; 
linewidth  measurements;  measurement  technology;  microelec- 
tronics; phosphorus  pileup;  photolithography;  pull  test; 
random  fault  test  structures;  resistivity;  scanning  acoustic  mi- 
croscope; scanning  electron  microscope;  SP400-45. 

ISNF;  least  squares  unfolding;  LWR-PV  damage;  standard 
fields;  adjustment;  dosimetry;  SP594,  pp.  956-960  (Sept.  1980). 

ISO;  ISONET  symposium;  proceedings;  standards  information; 
SP579 

ISONET  symposium;  proceedings;  standards  information;  ISO; 
SP579 

Ising  model;  LEED;  order-disorder  phase  transition;  overlayer; 
spin-spin  correlation  functions;  adatom-adatom  interaction;  an- 
gular profiles  of  superlattice  beam;  19309. 

Isobaric  analog;  n-scattering;  optical  potential;  (p,p)  and  (p,n) 
reactions;  SP594.  pp.  311-314  (Sept.  1980). 

Isochores;  scaling  laws;  Burnett  method;  coexistence  curve; 
critical  exponents;  critical  isochore;  critical  parameters;  equa- 
tion of  state;  ethylene;  impurities;  19894. 

Isocyanato  urethane  methacrylates;  methacrylate;  polymeriza- 
tion; synthesis;  adhesion;  dentin;  diisocyanates;  hydroxyethyl; 
19136 

Isodose  curves;  polyethylene;  polyvinyl  butyral;  radiation 
curing;  radiation  processing;  radiochromic  dye  film;  wire  and 
cable;  copper  wire;  cross  linking;  dose  distribution;  dosimetry; 
electron  beams;  19333. 

Isodose  curves;  radiation  curing;  radiation  processing;  radioch- 
romic dye  films;  dose  distribution;  dosimetry;  dye  dosimeters; 


electric  wires;  electron  beams;  19340. 

Isoelectric  sequence;  VUV  spectra;  wavelengths;  xenon;  Ag  I; 
energy  levels;  19069. 

Isomeric  ratio  in  '^''^Am  at  14.75  MeV  and  30  keV;  capture  cross 
section;  SP594,  pp.  867-871  (Sept.  1980). 

Isomeric  shift;  neutron  resonances;  polarized  neutrons  and 
nuclei;  pulsed  neutron  source;  IBR-2  reactor;  SP594,  pp.  385- 
393  (Sept.  1980). 

Isomerization;  methylisocyanide;  rhodium;  aluminium  oxide; 
chemisorption;  infrared  spectroscopy;  19831. 

Isomerization;  n-alkane  pyrolysis;  rate  constants;  recombination; 
addition;  chemical  kinetics;  decomposition;  disproportionation; 
H-transfer;  initiation;  JPCRD  9,  No.  3,  523-560  (1980). 

Isomerization;  olefins;  shock  tube;  1-hexene;  allylic  resonance 
energy;  allyl  radicals;  biradical;  cyclohexane;  decomposition; 
decyclization;  19784. 

Isothermal  transient  capacitance  method;  linewidth  meas- 
urements; measurement  technology;  microelectronics;  phos- 
phorus pileup;  photolithography;  pull  test;  random  fault  test 
structures;  resistivity;  scanning  acoustic  microscope;  scanning 
electron  microscope;  SP400-45. 

Isotope  dilution;  mass  spectrometry;  plutonium;  resin  bead;  safe- 
guards; uranium;  SP582,  pp.  538-546  (June  1980). 

Isotope  dilution;  mass  spectrometry;  research  associate;  urea; 
uric  acid;  cholesterol;  College  of  American  Pathologists;  de- 
finitive methods;  glucose;  human  serum;  19706. 

Isotope  dilution;  microwave  plasma;  oscillating  slit  mechanism; 
deuterium;  gas  chromatography;  hydrogen;  19933. 

Isotope  dilution;  neodymium;  plutonium;  safeguards;  spike;  total 
mass;  uranium;  alloys;  blend;  input  concentration;  SP582,  pp. 
93-102  (June  1980). 

Isotope  dilution;  serum;  cholesterol;  gas  chromatography/mass 
spectrometry;  19899. 

Isotope  dilution/mass  spectrometry;  reference  method;  statistical 
analysis;  total  serum  cholesterol;  cholesterol;  definitive 
method;  gas  chromatography/mass  spectrometry;  19554. 

Isotope  ratio;  opto-galvanic  effect;  oscillator  strength;  spectros- 
copy; uranium;  electron  temperature;  hollow  cathode;  19150. 

Isotope  ratio  measurement;  plasma  desorption;  time-of-flight 
mass  spectrometer;  fission  fragment  desorption;  SP582,  pp.  66- 
78  (June  1980). 

Isotope  ratios;  mass  spectroscopy;  pulse  counting;  resin  beads; 
thermal  ionization;  uranium;  errors;  19816. 

Isotopes;  molecular  dynamics;  neutron;  neutron  radiography; 
nondestructive  evaluation;  nuclear  reactor;  radiation;  activa- 
tion analysis;  crystal  structure;  diffraction;  TNI  117. 

Isotopes;  silicon;  sulfur;  thermally  stimulated  measurements; 
dynathermal  capacitance  responses;  dynathermal  current  re- 
sponse; 19163. 

Isotope  separation;  laser  chemistry;  chlorine  isotopes;  19759. 

Isotope  separation;  material  balance;  material  unaccounted  for; 
nondestructive  analysis;  safeguards;  uranium;  uranium  hexa- 
fluoride;  uranium  235;  gas  centrifuges;  IAEA  safeguards; 
SP582,  pp.  261-275  (June  1980). 

Isotopic  abundance;  reference  standard;  thallium;  thallium  chro- 
mate; absolute  ratios;  atomic  weight;  J.  Res.  85,  No.  1,  1-10 
(Jan.-Feb.  1980). 

Isotopic  disorder;  nonequilibrium;  one-dimensional  harmonic 
crystal;  random  matrix  products;  steady  state;  thermal  con- 
ductivity; energy  current;  19873. 

Isotopic  exchange;  rhodium;  carbon  monoxide;  chemisorption; 
infrared  spectroscopy;  19910. 

Isotopic  mixing;  rhodium;  carbon;  carbon  monoxide;  dissociated 
chemisorption;  19185. 

Isotropic  refinement;  neutron  diffraction;  octahedral  distortions; 
powder  method;  rutile-type  compounds;  /J-Pb02;  19812. 

Item-dependent  error;  measurement  error;  nuclear  material  ac- 
counting; referee  measurement  methods;  robust  statistical 
methods;  systematic  error,  robust  statistical  methods;  19332. 

Iteration  method;  nonlinear  differential  equation;  nonlinear  load; 
time-stepping   finite  difference  equation   technique;  Auger 
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function;  electrically-short  dipole;  19449. 

Iterative  methods  for  linear  algebraic  equations;  Neumann 
boundary  conditions;  sparse  matrices;  conjugate  gradient  algo- 
rithm; elliptic  partial  differential  equations;  J.  Res.  85,  No.  5, 
367-390  (Sept.-Oct.  1980). 

Iterative  refinement;  least  squares  solution;  linear  constraints; 
overdetermined  system  of  equations;  regression;  underdeter- 
mined  system  of  equations;  covariance  matrix;  curve  fitting; 
19155. 

Iterative  refinement;  least  squares  solution;  linear  constraints; 
overdetermined  system  of  equations;  regression;  statistics;  co- 
variance  matrix;  curve  fitting;  19154. 

in  situ;  oxidation;  silicon  nitride;  yttria-doped  silicon  nitride; 
ceramic;  high  voltage  electron  microscopy;  19605. 

in  situ;  oxidation;  silicon  nitride;  yttria-doped  silicon  nitride; 
ceramic;  high  voltage  electron  microscopy;  NBSIR  80-2075. 

in  vivo  anticancer  activity;  molecular  structure  determination; 
single  crystal  x-ray  diffraction;  synthesis;  c/s-4- 
phenylcyclophosphamide;  cyclophosphamide  analogs;  19829. 

in  vivo  measurement;  neutron  activation;  body  composition; 
clinical  application;  elemental  analysis;  SP594,  pp.  456-457 
(Sept.  1980). 

J 

/-dependence;  transitions;  A-doublets;  calculations;  ion-molecule 
collision;  19462. 

JENDL-1;  reaction  rate  distribution;  reaction  rate  ratio;  reactiv- 
ity worth;  sodium  void  coefficient;  structural  materials; 
benchmark  tests;  control  rod  worth;  Doppler  coefficient; 
SP594,  pp.  581-585  (Sept.  1980). 

JENDL-2;  nuclear  data;  optical  potential  parameter;  relative 
measurement;  simultaneous  evaluation;  absolute  measurement; 
consistency;  fission  cross  section;  SP594,  pp.  715-719  (Sept. 
1980). 

Jellium;  martensite;  model;  stability;  strain;  transformation;  crite- 
ria; finite;  19243. 

Jensen's  inequality;  blood  lead  levels;  concave;  geometric  mean; 
/.  Res.  85,  No.  5,  363-366  (Sept.-Oct.  1980). 

Jet  flow;  light  scattering;  longitudinal  gradient;  orientational  dis- 
tribution; rigid  spheroid;  transient;  birefringence;  19409. 

Job  tracking;  security  violations;  SMF  retrieval;  audit  trails; 
computer  fraud;  computer  security;  SP500-65,  pp.  33-46  (Oct. 
1980). 

Johnson  noise;  process  instrumentation;  thermocouples;  thermo- 
metry; coal  conversion;  high  temperatures;  19344. 

Joists;  room  fires;  steel;  wood;  fire  endurance;  fire  tests;  flame 
through;  floors;  furniture;  interior  finishes;  NBSIR  80-2134. 

Jordan  form;  positive  definite;  square  root;  field  of  values;  Her- 
mitian  part;  19499. 

Josephson  effect;  magnets;  superconductivity;  aerospace;  digital; 
electronics;  gravitational  experiments;  high-Q  cavities;  inter- 
ference; 19054. 

Josephson  effect;  microwave  detectors;  parametric  amplifiers; 
superconductivity;  aerospace;  infrared  detectors;  19406. 

Josephson  effect;  nonequilibrium  superconductivity;  quasiparti- 
cle  injection;  superconducting  tunnel  junction;  superconduct- 
ing weak  link;  controllable  weak  link;  cryoelectronic;  19416. 

Josephson  effect;  phase  locking;  superconductivity;  voltage 
standard;  19351. 

Josephson  effect;  quantum  interference;  superconductivity;  aero- 
space; computers;  digital  electronics;  19405. 

Josephson  effect;  superconducting  electronics;  a/d  converter; 
cryogenic  electronics;  digital  instrument;  high  speed  instru- 
ments; 19057. 

Josephson  junction;  magnetic  gradiometer;  magnetometer;  quan- 
tum interference;  superconductivity;  aerospace;  amplifier; 
19203. 

Josephson  junction;  noise  thermometry;  nuclear  orientation; 
thermometry;  ^tJoCo  y-ray  anisotropy  thermometry;  cryo- 
genic temperature  scale;  19685. 


Josephson  junction;  risetime;  sampler;  transition  duration;  ampli- 
tude comparator;  19056. 

Josephson  junctions;  microstrip;  microwave  integrated  circuit; 
stripline  transmission  line;  U.S.  Patent  4,227,096. 

Josephson  junctions;  superconductivity;  threshold  curves;  inter- 
ferometers; 79200. 

Josephson  phenomena;  stabilization;  superconductors;  terminol- 
ogy; critical  parameters;  definitions;  flux  phenomena;  19539. 

Journals;  library  holdings;  NBS  library;  NBS  periodicals;  perio- 
dicals; proceedings;  serials;  standards;  transactions;  annual  re- 
ports; diffusion  in  metals;  fire;  NBSIR  79-1932. 

Jovanovich  equation;  Langmuir  equation;  monomolecular  ad- 
sorption; nonlinear  regression  analysis;  adsorption  isotherms; 
energy  distribution  functions;  19771. 

JPDR-I  reactor;  resonance  integral;  resonance  interference 
effect;  spent  fuel;  burnup;  fission  product;  SP594,  pp.  224-227 
(Sept.  1980). 

Junction  C-V  measurements;  neutron  activation  analysis;  phos- 
phorus density;  photometric  technique;  silicon;  Hall  effect; 
19431. 

Junction  resistance;  scanning  electron  microscopy;  x-ray  mi- 
croanalysis; aluminum  wiring;  duplex  connectors;  high  resist- 
ance junctions;  J.  Res.  85,  No.  6,  429-440  (Nov. -Dec.  1980). 

K 

Kamerlingh  Onnes;  liquidons;  liquids;  mixtures;  van  der  Waals; 
vapors;  Andrews;  condensation;  critical  point;  diffusion;  gas- 
eous; history  of  science;  19932. 

Karl  Fischer  titration;  moisture  content;  syringe  calibration; 
telescopic  viewer;  volumetric  dispensing;  water  calibration; 
19277 

Karl  Fischer  water  determination;  mass  fraction  of  water;  rate 
constant;  saturation;  titration  curve;  dissolution;  19591. 

KBr;  KCl;  laser  windows;  volume  and  surface  impurities;  wave- 
length modulation  spectroscopy;  extrinsic  infrared  absorption; 
SP568,  pp.  99-117  (July  1980). 

KBr;  KCN;  libration;  translation-rotation  coupling;  tunnelling; 
defect;  796/2. 

KCl;  laser  damage;  laser  fusion;  NaCl;  nanosecond  pulse;  sur- 
face damage;  alkali  halides;  CO2  laser;  SP568,  pp.  209-227 
(July  1980). 

KCl;  laser  windows;  volume  and  surface  impurities;  wavelength 
modulation  spectroscopy;  extrinsic  infrared  absorption;  KBr; 
SP568,  pp.  99-117  (July  1980). 

KCl;  SRM  1655;  standard  reference  material;  thermochemistry; 
adiabatic  calorimeter;  calorimetry,  ACp,  endothermic  reaction; 
enthalpy  of  dilution;  enthalpy  of  solution;  /.  Res.  85,  No.  6, 
449-465  (Nov.-Dec.  1980). 

KCl;  solution  calorimetry;  standard  reference  materials;  thermo- 
chemistry; tris(hydroxymethyl)aminomethane;  calorimetry; 
enthalpy  of  solution;  J.  Res.  85,  No.  6,  467-481  (Nov.-Dec. 
1980). 

KCN;  libration;  translation-rotation  coupling;  tunnelling;  defect; 
KBr)  79672. 

(KCN)(KBr);  order  parameter;  orientational;  strain  dipole;  trans- 
lation-rotation; dipole  glass;  19596. 
K  edge;  lithium;  photoabsorption;  19272. 

Kelvin;  temperature;  temperature  scale;  Celsius;  Fahrenheit; 
IPTS-68;  79769. 

Kerma;  neutron  dosimetry;  stopping  power  ratios;  tissue  equiv- 
alence; ionization  chambers;  SP594,  pp.  447-455  (Sept.  1980). 

Kerma;  neutrons;  secondary  charged  particles;  tissue-equivalent 
gas;  dosimetry;  energy  per  ion  pair;  19331. 

Kerma  factors;  neutron  dosimetry;  absorbed  dose;  biology  and 
medicine;  19599. 

Ketene;  photochemistry;  spectroscopy;  transient;  vacuum  ultra- 
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Laser  interaction;  optical  components;  optical  fabrication;  opti- 
cal materials  and  properties;  thin  film  coatings;  laser  damage; 
SP568. 

Laser  ionization;  Na;  superelastic;  electron  heating;  electron 
seeding;  gas  breakdown;  19779. 

Laser  measurements;  laser  metrology;  laser  standards;  transfer 
standards;  calibration;  19211. 

Laser  metrology;  laser  standards;  transfer  standards;  calibration; 
laser  measurements;  19211. 

Laser  power  measurement;  photodetector;  radiant  power  mea- 
surement; radiometry;  silicon  photodiode;  spectroradiometry; 
absolute  spectral  response;  19354. 

Laser-produced-plasma;  molybdenum;  vacuum-ultraviolet;  wa- 
velengths; ion;  19610. 

Laser-produced  plasma;  spectrum;  ultraviolet;  highly  ionized 
atoms;  19608. 

Laser  pulses;  monochromatic;  multiphoton  ionization;  Rabi  os- 
cillation; sodium;  AC  Stark  shifts;  AC  Stark  widths;  cesium; 
hydrogen;  intermediate  resonances;  19159. 

Laser-Raman  scattering;  polyethylene;  polyethyleneoxide; 
polyhexafluoropropylene;  polyoxymethylene;  polypropylene; 
polytetrafluoroethylene;  accordion  type  oscillation;  coupled 
rod  oscillation;  crystalline  polymers;  elastic  modulus;  helical 
chains;  inelastic  neutron  scattering;  19937. 

Lasers;  calcium;  collision  physics;  dimer  lasers;  energy  transfer; 
19775. 

Lasers;  microwaves;  optical  fibers;  time  domain  metrology; 

cryoelectronics;  electromagnetic  metrology;  NBSIR  79-1625. 
Lasers;  molecules;  air;  electron;  energy-generation;  19318. 
Lasers;  multiphoton  ionization;  bistability;  19122. 
Lasers;    multiphoton    ionization;    photoelectrons;  resonance; 

19305 

Lasers;  photoelasticity;  piezooptic;  refractive  index;  glass;  19842. 

Lasers;  station  positions;  artificial  satellites;  distance  meas- 
urements; geodesy;  geodynamics;  19742. 

Laser  scanning;  light  biasing;  metallization;  ohmic  contacts;  reli- 
ability; semiconductor  measurements;  sheet  resistance;  solar 
cells;  cell  cracks;  device  measurements;  19435. 
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Laser  scanning;  light-biasing;  metallization;  ohmic  contacts;  reli- 
ability; semiconductor  measurements;  sheet  resistance;  solar 
cell;  solar  cell  measurements;  solar  cell  stability;  device  meas- 
urements; NBSIR  80-2027. 

Laser  scattering;  laser  spectroscopy;  Mossbauer  effect;  optical 
pumping;  radiation  pressure;  radiative  cooling;  Raman  scatter- 
ing; spectroscopy;  anti-Stokes  Raman  scattering;  atomic  phys- 
ics; 19055. 

Laser  spectrometry;  opto-galvanic  effect;  trace  metal  analysis; 
atomic  spectrometry;  flame  spectrometry;  laser  enhanced  ion- 
ization; 19918. 

Laser  spectrometry;  tunable  laser;  atomic  absorption;  atomic 
detection  limits;  flame  spectrometry;  laser  enhanced  ioniza- 
tion; 799/6. 

Laser  spectroscopy;  Mossbauer  effect;  optical  pumping;  radi- 
ation pressure;  radiative  cooling;  Raman  scattering;  spectros- 
copy; anti-Stokes  Raman  scattering;  atomic  physics;  laser  scat- 
tering; 19055. 

Laser  spectroscopy;  microwave  spectroscopy;  optical  pumping; 
stored  ions;  atomic  spectroscopy;  double  resonance;  high-reso- 
lution spectroscopy;  laser  cooling;  19440. 

Laser  spectroscopy;  molecular  spectroscopy;  HeH"^;  infrared 
spectra;  ion  beams;  19463. 

Laser  spectroscopy;  non-linear  spectroscopy;  saturated  absorp- 
tion; saturation  spectroscopy;  Doppler-free  spectroscopy; 
high-resolution  spectroscopy;  19288. 

Laser  spectroscopy;  radiation  pressure;  atomic  clocks;  atomic 
spectroscopy;  Doppler  effects;  frequency  standards;  ion  stor- 
age; laser  cooling;  19799. 

Laser  standards;  transfer  standards;  calibration;  laser  meas- 
urements; laser  metrology;  19211. 

Laser  surface  damage;  optical  materials;  self-focusing;  stimulated 
Brilloin  scattering  (SBS);  damage  morphology;  damage 
thresholds;  laser  bulk  damage;  SP568.  pp.  519-527  (July  1980). 

Laser  windows;  lithium  fluoride;  mechanical  properties;  optical 
properties;  ultraviolet  transmission;  fluorides;  forging;  SP568, 
pp.  39-46  (July  1980). 

Laser  windows;  optical  absorption;  optical  homogeneity;  optical 
scattering;  stress  birefringence;  calcium  fluoride;  hot  isostatic 
forging;  hot  isostatic  pressing;  SP568,  pp.  47-63  (July  1980). 

Laser  windows;  volume  and  surface  impurities;  wavelength 
modulation  spectroscopy;  extrinsic  infrared  absorption;  KBr; 
KCl;  SP568.  pp.  99-117  (July  1980). 

Laser  windows;  Weibull;  yield  stress;  brittle  failure;  failure  crite- 
ria; flaws;  fracture;  K;<-;  SP568,  pp.  151-159  (July  1980). 

Latent  heat  storage;  pebble-bed;  phase-change  unit;  solar  energy 
storage;  thermal  storage  device;  ASHRAE  standard  94-77; 
Glauber's  salt;  19175. 

Late  supergiants;  maser  stars;  radial  velocities;  19454. 

Late  type,  stars;  Can  emission,  stars;  chromospheres,  stars;  cir- 
cumstellar  shells;  19119. 

Late-type  stars;  RS  Canum  Venaticorum;  stellar  chromospheres; 
stellar  coronae;  ultraviolet  spectra;  binary  stars;  19781. 

Late-type  stars;  stellar  atmospheres;  stellar  chromospheres;  ul- 
traviolet spectra;  1935  7. 

Late-type  stars;  stellar  chromospheres;  stellar  coronae;  stellar 
winds;  19268 

Late-type  stars;  stellar  chromospheres;  stellar  coronae;  ultravio- 
let spectra;  19315. 

Late-type  stars;  stellar  chromospheres;  stellar  winds;  ultraviolet 
spectra;  x-ray  sources;  chromosphere  sun;  emission-line  stars; 
19523. 

Late-type  stars;  stellar  chromospheres;  ultraviolet  spectr;  19765. 
Late-type  stars;  stellar  coronae;  x-ray  sources;  19501. 
Lathanum;  nickel;  nuclear  magnetic;  diffusion;  hydride;  hydro- 
gen; 19229 

Latitude;  Latitude  and  Longitude;  longitude;  mapping;  State 
Plane  Coordinate  System;  surveying;  Universal  Transverse 
Mercator  (UTM);  coordinate  system;  elevation;  Federal  Infor- 
mation Processing  Standard;  geographic  point  location;  FIPS 
PUB  70. 


Latitude  and  Longitude;  longitude;  mapping;  State  Plane  Co- 
ordinate System;  surveying;  Universal  Transverse  Mercator 
(UTM);  coordinate  system;  elevation;  Federal  Information 
Processing  Standard;  geographic  point  location;  latitude;  FIPS 
PUB  70 

Lattice  constants;  powder  patterns;  reference  intensities;  stand- 
ard; x-ray  diffraction;  crystal  structures;  Monogr.  25,  Section 
17. 

Lattice  dynamics;  Monte  Carlo  calculations;  perfect  crystal;  per- 
turbation theory;  rubidium;  vacancies;  anharmonicity;  anoma- 
lous specific  heat;  atomic  migration;  high  temperature;  19123. 

Lattice  fluid;  long-range  interactions;  surface  entropy;  Cahn- 
Hilliard  theory;  chemical  potential;  density  gradient;  equation 
of  state;  inhomogeneous  fluid;  19653. 

Lattice  fluid;  miscibility;  spinodal;  chemical  potential;  combina- 
torial entropy;  equation  of  state;  interfacial  tension;  19652. 

Lattice-gas;  Lorentzian  shape;  oscillatory;  parameters;  polariza- 
bility;  rare-gas;  Zwanzig-Mori  theory;  depolarized  light  scat- 
tering; 19756. 

Lattice  gas;  phase  transitions;  surface  melting;  adsorbed  layers; 

antiphase  boundaries;  grain  boundaries;  19468. 
Lattice  images;  mixed  oxides;  niobates  and  tantalates;  rubidium 

and  potassium  oxides;  crystal  structure;  electron  microscope; 

19733. 

Lattice  images;  niobates  and  tantalates;  rubidium  and  potassium 
oxides;  two-dimensional  ordering;  crystal  structure;  electron 
microscope;  19911. 

Lattice-model  polymer  chains;  polymer  chain  dynamics; 
random-coil  polymer  chains;  relaxation  times;  self-entangle- 
ment effects;  computer  simulation;  end-to-end  length;  entan- 
glement effects;  excluded  volume  effects;  19864. 

Lattice  parameters;  peak  shape;  powder  diffraction;  profile  fit- 
ting; x-ray  neutron;  applications;  SP567. 

Lattice  relationships;  lattices;  single-crystal  methods;  twinning; 
critical  evaluation;  derivative  lattices;  indexing;  19804. 

Lattices;  single-crystal  methods;  twinning;  critical  evaluation; 
derivative  lattices;  indexing;  lattice  relationships;  19804. 

Lattice  structure;  Monte  Carlo  calculations;  rubidium;  specific 
heat;  atom  migration;  high  temperature;  19337. 

Laves-phase;  magnetic  superconductor;  neutron  scattering;  reen- 
trent  superconductor;  Chevrel  phase;  crystal  fields;  19629. 

Laves-phase;  magnetism;  neutron  scattering;  physics;  rare  earths; 
solid  state  spin  waves;  19616. 

Laves-phase;  neutron  scattering;  rare  earth-iron  intermetallics; 
sublattice  magnetization;  hydrides;  19617. 

Law;  legal  aspects  of  standards;  regulation;  safety  regulation; 
standards  organizations;  voluntary  standards;  administrative 
law;  NBS-GCR-79-171. 

Law;  standards;  antitrust;  certification;  competition;  economics 
of  standards;  Arfl5//?  79-1921. 

Law  enforcement;  microphone  cable;  microphone  connector; 
mobile  FM  transceiver;  communications  equipment  standard; 
compatibility;  interchangeability;  19701. 

Law  enforcement;  taxation;  utility;  audit;  behavior;  compliance; 
discriminant  analysis;  game  theory;  NBSIR  79-1711. 

Law  enforcement  photography;  lenses;  lighting  equipment;  pho- 
tographic equipment;  cameras;  exposure  meters;  film;  filters; 
SP480-23. 

LCAO  Xa;  molecular  charge  density;  diatomic  nitrogen;  19328. 

LDC's;  measurement  services;  standardization;  AID;  assistance; 
developing  economies;  foreign  relations;  industrializing  na- 
tions; international  relations;  NBSIR  80-2021. 

A-doublets;  calculations;  ion-molecule  collision;  /-dependence; 
transitions;  19462. 

LEED;  magnetism;  nickel;  PLEED;  polarized  LEED;  surface 
magnetism;  ferromagnetism;  19104. 

LEED;  order-disorder  phase  transition;  overlayer;  spin-spin  cor- 
relation functions;  adatom-adatom  interaction;  angular  profiles 
of  superlattice  beam;  Ising  model;  19309. 

LEED;  ruthenium;  ellipsometry;  flash  desorption;  19508. 

Lead-based  paint;  lead  poisoning;  applied  economics;  building 
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economics;  building  materials;  economic  analysis;  housing; 
NBSIR  80-1977. 

Lead  carbonate;  lead  halides;  lead  nitrate;  lead  phosphates;  lead 
sulfate;  lead  sulfide;  solubility;  solubility  product;  sparingly 
soluble  lead  salts;  aqueous  solubility  of  lead  salts;  JPCRD  9, 
No.  3,  751-784  (1980). 

Lead  chromate  pigments;  storm  water  runoff;  toxicity;  water 
pollution;  air  pollution;  chromate  ore;  environmental  effects; 
NBSIR  80-1974. 

Lead  halides;  lead  nitrate;  lead  phosphates;  lead  sulfate;  lead 
sulfide;  solubility;  solubility  product;  sparingly  soluble  lead 
salts;  aqueous  solubility  of  lead  salts;  lead  carbonate;  JPCRD 
9,  No.  3,  751-784  (1980). 

Lead  nitrate;  lead  phosphates;  lead  sulfate;  lead  sulfide;  solubil- 
ity; solubility  product;  sparingly  soluble  lead  salts;  aqueous 
solubility  of  lead  salts;  lead  carbonate;  lead  halides;  JPCRD  9, 
No.  3,  751-784  (1980). 

Lead  phosphates;  lead  sulfate;  lead  sulfide;  solubility;  solubility 
product;  sparingly  soluble  lead  salts;  aqueous  solubility  of  lead 
salts;  lead  carbonate;  lead  halides;  lead  nitrate;  JPCRD  9,  No. 
3,  751-784  (1980). 

Lead  poisoning;  applied  economics;  building  economics;  build- 
ing materials;  economic  analysis;  housing;  lead-based  paint; 
NBSIR  80-1977. 

Leads;  load;  protective  coating;  resistance;  sensitivity  change; 
stability;  strain  gages;  structure;  transducers;  zero  shift;  adhe- 
sive; backing;  connection;  environment;  gage  element;  19049. 

Lead  sulfate;  lead  sulfide;  solubility;  solubility  product;  sparingly 
soluble  lead  salts;  aqueous  solubility  of  lead  salts;  lead  carbon- 
ate; lead  halides;  lead  nitrate;  lead  phosphates;  JPCRD  9,  No. 
3,  751-784  (1980). 

Lead  sulfide;  solubility;  solubility  product;  sparingly  soluble  lead 
salts;  aqueous  solubility  of  lead  salts;  lead  carbonate;  lead 
halides;  lead  nitrate;  lead  phosphates;  lead  sulfate;  JPCRD  9, 
No.  3,  751-784  (1980). 

Lead-tin  alloys;  magnetic  field  effect;  phase  diagram;  potassium- 
iron-silicon  oxides;  solidification;  surface  tension;  thermody- 
namic properties;  Auger  measurements  on  liquids;  convection; 
gallium;  heat  capacity;  NBSIR  80-2082. 

Leakage;  life  safety;  smoke;  smoke  movement;  stack  effects;  test 
methods;  building  fires;  compartment  fires;  doors;  egress;  fire 
tests;  high-rise  buildings;  NBSIR  80-2004. 

Leakage;  MnS04-bath;  sulfur;  SP594,  pp.  988-989  (Sept.  1980). 

Leakage;  solar  collectors;  solar  energy;  fire  prevention;  fire 
tests;  flammability;  flash  point;  heat  transfer  fluids;  insulation; 
NBSIR  79-1931. 

Leakage  current;  test  structure;  CCD;  electrical  test  structure; 
gated  diode;  integrated  gated-diode  electrometer;  integrated 
test  structure;  NBSIR  80-2000. 

Leakage  testing;  magnetics;  material  parameters;  nondestructive 
evaluation;  optics;  penetrants;  radiography;  ultrasonics;  acous- 
tic emission;  eddy  currents;  imaging;  NBSIR  80-2162. 

Leak  testing;  semiconductor  device  packages;  back  pressuriza- 
tion  hermetic  test;  helium  mass  spectrometer  leak  test;  herme- 
ticity;  hybrid  microcircuits;  19821. 

Least  absolute  deviation;  polynomial  approximation;  spline  fit- 
ting; test  data;  test  problems;  algorithm  testing;  approxima- 
tion; curve  fitting;  NBSIR  79-1920. 

Least  square  fitting;  neutron  spectrum;  sample  perturbation;  acti- 
nide  recycle;  cross  section  evaluation;  fast  critical  facility;  fast 
reactor;  integral  experiment;  SP594,  pp.  552-556  (Sept.  1980). 

Least  squares;  modified  Gram-Schmidt;  pseudoinverse;  regres- 
sion; statistics;  test  problems;  test  results;  algorithms;  curve 
fitting;  TN1126. 

Least  squares;  regression;  statistics;  test  problems;  algorithms; 
computer  programs;  19158. 

Least-squares  adjustment;  chi-square;  data  consistency;  data  test- 
ing; ENDF/B-IV;  ENDF/B-V;  fast  reactors;  group  cross  sec- 
tions; integral  experiments;  SP594,  pp.  182-186  (Sept.  1980). 

Least-squares  adjustment;  LMFBR;  sensitivity  analysis;  uncer- 
tainty analysis;  breeding  ratio;  calculational  bias  uncertainties; 


fast  reactors;  group  cross  sections;  integral  experiments; 
SPS94.  pp.  177-181  (Sept.  1980). 

Least  squares  fitting;  normalized  Gaussian  function;  photo-peak 
area  determination;  photo-peaks  data,  data  analysis;  summa- 
tion method;  19132. 

Least  squares  solution;  linear  constraints;  overdetermined  system 
of  equations;  regression;  underdetermined  system  of  equations; 
covariance  matrix;  curve  fitting;  iterative  refinement;  19155. 

Least  squares  solution;  linear  constraints;  overdetermined  system 
of  equations;  regression;  statistics;  covariance  matrix;  curve 
fitting;  iterative  refinement;  19154. 

Least  squares  solution;  mass  calibration;  mass  measurement;  cali- 
bration report;  correction  to  mass  measurements;  error  check- 
ing; FORTRAN  program;  TNI  127 

Least  squares  unfolding;  LWR-PV  damage;  standard  fields;  ad- 
justment; dosimetry;  ISNF;  SP594,  pp.  956-960  (Sept.  1980). 

Legal  aspects  of  standards;  regulation;  safety  regulation;  stand- 
ards organizations;  voluntary  standards;  administrative  law; 
law;  NBS-GCR-79-171. 

Legal  basis;  liability;  regulation;  regulatory  impacts;  technology; 
building  codes;  building  laws  and  regulations;  code  develop- 
ment; court  decisions;  NBS-GCR-80-286. 

Legal  constraints;  definitions;  directory  of  accreditation  systems; 
international;  laboratory  accreditation;  SP591,  pp.  173-178 
(Aug.  1980). 

Legal  metrology;  measurement  assurance;  metrication;  model 
laws  and  regulations;  moisture  loss;  packaging  and  labeling; 
specifications  and  tolerances;  weights  and  measures;  consumer 
affairs;  education;  electronic  devices;  International  Organiza- 
tion of  Legal  Metrology;  SP566. 

Legal  metrology;  metrication;  metrology;  quality  assurance; 
standardization;  test  laboratories;  weights  and  measures  laws; 
Agency  for  International  Development;  development  assist- 
ance; Honduras;  NBSIR  80-1969. 

Legislation;  recertification;  architects;  codes;  earthquake;  engi- 
neers; Florida;  inspection;  SP586,  pp.  197-203  (June  1980). 

Length-measuring  devices;  liquid-measuring  devices;  measures; 
scales;  specifications;  taximeters;  tolerances;  volume-measuring 
devices;  weighing  devices;  weights;  II44,  1980  Edition. 

Lennard-Jones  fluid;  liquid  rubidium;  liquids;  molecular  dynam- 
ics; potential  of  mean  force;  relative  motion  of  pairs;  Smolu- 
chowski's  equation;  diffusion;  19145. 

Lennard-Jones  liquid;  liquid  rubidium;  liquid  state;  molecular 
dynamics;  velocity  autocorrelation  function;  density  fluctu- 
ations; 19489. 

Lennard-Jones  potential;  liquid;  molecular  dynamics  non-equilib- 
rium processes;  second  sound;  shock  wave  profile;  thermal 
relaxation;  argon;  computer  simulation;  19487. 

Lenses;  lighting  equipment;  photographic  equipment;  cameras; 
exposure  meters;  film;  filters;  law  enforcement  photography; 
SP480-23. 

Less  developed  countries;  measurement  technology;  Pakistan; 
standardization;  Agency  for  International  Development;  de- 
velopment assistance;  industrialization;  NBSIR  80-2051. 

Less  developed  country;  metrology;  standardization;  Third 
World;  calibration;  development;  Indonesia;  industrialization; 
instrumentation;  NBSIR  78-1583. 

Leucocyanides;  radiation  processing;  radiation  sterilization;  ra- 
diochromic  dyes;  red  Perspex;  dose  distributions;  dose  map- 
ping; dosimetry;  dye  dosimetry;  electron  beams;  gamma  radi- 
ation; 19339. 

Level  spacing;  multilevel  analysis;  neutron  total  cross  section; 

strength  function;  fission;  SP594.  pp.  707-710  (Sept.  1980). 
Levitation;  navigation;  accelerometers;  gravimeters;  gravitation; 

gyroscope;  19397. 
LINAC;  MeV;  multigroup  calculation;  neutron  flux  spectra; 

thoria;  time-of-flight;  cross  section;  ENDF/B;  keV;  SP594, 

pp.  545-547  (Sept.  1980). 
Liability;  regulation;  regulatory  impacts;  technology;  building 

codes;  building  laws  and  regulations;  code  development;  court 

decisions;  legal  basis;  NBS-GCR-80-286. 
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Libraries-automation;  machine-readable  bibliographic  data;  bib- 
liographic data  bases;  computerized  data  bases;  information 
storage  and  retrieval  systems;  NBSIR  80-2133. 

Library  automation;  automation;  information  systems;  integrated 
systems;  19361. 

Library  automation;  library  networks;  reprography;  special  li- 
braries; telecommunications;  bibliographic  utilities;  informa- 
tion revolution;  information  technology;  19392. 

Library  holdings;  NBS  library;  NBS  periodicals;  periodicals; 
proceedings;  serials;  standards;  transactions;  annual  reports; 
diffusion  in  metals;  fire;  journals;  NBSIR  79-1932. 

Library  networks;  reprography;  special  libraries;  telecommuni- 
cations; bibliographic  utilities;  information  revolution;  infor- 
mation technology;  library  automation;  19392. 

Libration;  translation-rotation  coupling;  tunnelling;  defect;  KBr; 
KCN;  19611 

Licensing;  testing;  training  code  officials;  building  codes;  build- 
ing inspectors;  code  enforcement;  course  development;  educa- 
tional requirements;  inspection;  SP586,  pp.  71-83  (June  1980). 

Licensure;  performance  evaluation;  physician's  office  laborato- 
ries; proficiency  testing;  public  health;  recombinant  DNA; 
registration  and  approval;  voluntary  standards;  clinical  labora- 
tories; cost  effectiveness;  environmental  laboratories;  SP591, 
pp.  63-66  (Aug.  1980). 

Li(d,xn);  nuclear  reactions;  thick  target  yields  and  spectra;  time- 
of-flight  technique;  total  yield;  angular  distribution;  fusion  ma- 
terials irradiation  test  (FMIT)  facility;  SP594.  pp.  824-828 
(Sept.  1980). 

LiF~;  molecular  anions;  polarizability;  autodetachment;  charge 
transfer;  electron  affinity;  electron  scattering  resonances; 
19197. 

Life  cycle;  cash  flow;  economic  analysis;  fire  safety;  fire  safety 
evaluation  system;  health  care  facilities;  NBS-GCR-79-186. 

Life  cycle;  performance;  reliability;  consumer  product;  labora- 
tory-test development;  19191. 

Life-cycle  cost;  payback;  rate-of-return;  savings-to-investment 
ratio;  benefit-cost;  building  design;  construction  economics; 
discounting;  economics;  energy  conservation;  SP544. 

Life-cycle  cost;  payback;  rate  of  return;  solar  economics;  win- 
dows; benefit  cost;  building  economics;  discounting;  economic 
analysis;  economic  efficiency;  energy  conservation;  incentives; 
H132. 

Life-cycle  cost;  present  worth  analysis;  recommended  practice; 
benefit-cost  analysis;  building  economics;  buildings;  building 
systems  standard;  cost;  discounting;  economic  analysis;  infla- 
tion; NBSIR  80-2040. 

Life  cycle  cost;  value  management;  value  study;  economic  anal- 
ysis; SP586.  pp.  189-196  (June  1980). 

Life-cycle  cost  analysis;  passive  solar  energy;  retrofit;  revitaliza- 
tion;  solar  energy  systems;  benefit-cost  analysis;  building  eco- 
nomics; commercial  buildings;  investment  analysis;  BSS125. 

Life-cycle  costing;  buildings;  cost-effective;  energy  conserva- 
tion; investment  problems;  19102. 

Life-cycle  costing;  marginal  analysis;  optimal  design;  residential 
buildings;  space  cooling;  space  heating;  building  envelope; 
cost  effectiveness;  economics;  energy  conservation;  internal 
rate  of  return;  19235. 

Life-cycle  costing;  public  buildings;  renewable  energy;  solar 
energy;  solar  photovoltaic;  cost  effectiveness;  economic  evalu- 
ations; energy  conservation;  Federal  energy  management  pro- 
gram; H135. 

Life-cycle  costing;  solar  energy;  energy  conservation;  federal 
buildings;  1906Z 

Life-cycle  costs;  low-income  housing;  marginal  analysis;  thermal 
efficiency;  weatherization;  benefit-cost  analysis;  building  eco- 
nomics; building  envelope;  economic  analysis;  economic  effi- 
ciency; energy  conservation;  insulation;  NBSIR  79-1948. 

Life-cycle  costs;  minimum  efficiency  levels;  minimum  efficiency 
standards;  boilers;  central  heating  equipment;  economic  analy- 
sis; furnaces;  incremental  savings;  NBSIR  80-2079. 

Life-cycle   costs;    minimum    efficiency    standards;  minimum 


energy-efficiency  levels;  central  air  conditioners;  economic 

analysis;  incremental  savings;  NBSIR  80-1993. 
Life-cycle  performance;  methodology;  reliability;  terminology; 

testing;  useful  life;  consumer  products;  NBSIR  76-1157. 
Life  distribution;  life  testing;  product  life;  product  use;  useful 

life;  19436 

Life  Safety  Code;  nursing  homes;  risk  analysis;  safety  equiva- 
lency; safety  evaluation;  smoke  detection;  automatic  sprin- 
klers; building  codes;  building  construction;  Delphi  Method; 
fire  safety;  health  care  facilities;  hospitals;  interior  finishes; 
NBSIR  78-1555-1. 

Life  safety;  mathematical  programming;  nursing  homes;  optimiz- 
ation; renovation;  applied  economics;  building  codes;  econom- 
ic analysis;  fire  safety;  health  care  facilities;  hospitals;  NBSIR 

79-  1929. 

Life  safety;  refuge;  building  codes;  building  design;  building 
fires;  building  management;  egress;  emergencies;  escape;  evac- 
uation; fire  alarm  systems;  fire  departments;  fire  safety;  handi- 
capped; SP585. 

Life  safety;  refuge;  building  codes;  building  design;  building 
fires;  building  management;  egress;  emergencies;  escape;  evac- 
uation; fire  alarm  systems;  fire  departments;  fire  safety;  handi- 
capped; NBSIR  80-1965. 

Life  safety;  smoke;  smoke  movement;  stack  effects;  test  meth- 
ods; building  fires;  compartment  fires;  doors;  egress;  fire  tests; 
high-rise  buildings;  leakage;  NBSIR  80-2004. 

Life  testing;  prediction;  recommended  practice;  reliability  serv- 
ice life;  accelerated  aging  tests;  building  components;  building 
materials;  durability;  TNI  120. 

Life  testing;  product  life;  product  use;  useful  life;  life  distribu- 
tion; 19436. 

Lifetime;  line  strength;  oscillator  strength;  transition  probability; 
allowed;  atomic;  discrete;  forbidden;  intensity;  SP505-1. 

Lifetime  prediction;  nonisothermal  kinetics;  thermal  analysis;  ac- 
tivation energy;  competitive  reactions;  complex  reactions; 
heating  rate;  independent  reactions;  kinetics;  19267. 

Lifetime  prediction;  polystyrene;  polyurethane;  pyrolysis;  stabil- 
ity; thermal  analysis;  thermogravimetry;  accelerated  aging; 
complex  reactions;  decomposition;  degradation;  durability; 
heating  rates;  initial  rates;  kinetics;  19752. 

Lifetime  prediction;  proof  testing;  stress  corrosion;  subcritical 
crack  growth;  dynamic  fatigue;  fracture  mechanics;  NBSIR 

80-  2047 

Lifetimes;  model  potentials;  oscillator  strengths;  relativistic 
atomic  structure;  thallium;  19382. 

Light  absorption;  microscopic  pores;  nickel-phosphorus  alloy; 
solar  collector;  surface  morphology;  ultra-black  surface  coat- 
ing; etchant  bath;  U.S.  Patent  4,233,107 

Light  biasing;  metaUization;  ohmic  contacts;  reliability;  semicon- 
ductor measurements;  sheet  resistance;  solar  cells;  cell  cracks; 
device  measurements;  laser  scanning;  19435. 

Light-biasing;  metallization;  ohmic  contacts;  reliability;  semicon- 
ductor measurements;  sheet  resistance;  solar  cell;  solar  cell 
measurements;  solar  cell  stability;  device  measurements;  laser 
scanning;  NBSIR  80-2027 

Lighting;  lighting  design;  lighting  education;  lighting  research; 
post-occupancy  evaluation;  power  budget;  task  lighting;  visual 
performance;  biological  effects  of  lighting;  energy  conserva- 
tion; illumination  levels;  SP587. 

Lighting;  power  budget;  building  illumination  systems;  energy 
budget;  energy  conservation;  energy  performance  criteria;  il- 
lumination; NBSIR  80-2052. 

Lighting;  suprathreshold  seeing;  visibility;  vision;  conspicuity; 
contrast;  energy  conservation;  illumination;  illumination 
levels;  NBSIR  79-1925. 

Lighting  design;  lighting  education;  lighting  research;  post-occu- 
pancy evaluation;  power  budget;  task  lighting;  visual  perform- 
ance; biological  effects  of  lighting;  energy  conservation;  illu- 
mination levels;  lighting;  SP587. 

Lighting  education;  lighting  research;  post-occupancy  evalua- 
tion; power  budget;  task  lighting;  visual  performance;  biologi- 


511 


cal   effects  of  lighting;   energy   conservation;  illumination 
levels;  lighting;  lighting  design;  SP587. 
Lighting  equipment;  photographic  equipment;  cameras;  exposure 
meters;  film;  filters;  law  enforcement  photography;  lenses; 
SP480-23. 

Lighting  research;  post-occupancy  evaluation;  power  budget; 
task  lighting;  visual  performance;  biological  effects  of  lighting; 
energy  conservation;  illumination  levels;  lighting;  lighting 
design;  lighting  education;  SP587. 

Light  microscopy;  microanalysis;  microdroplets;  particles;  par- 
ticulate matter;  biological  fluids;  electron  microprobe;  elec- 
tron microscopy;  ion  probe;  SP533. 

Lightning  arresters;  nonlinear  resistors;  semiconductors;  surge 
arresters;  varistors;  voltage-variable  resistors;  zinc  oxide;  elec- 
trically conducting  ceramics;  electrical  transmission;  NBSIR 
79-1939. 

Light  pulse  shape;  vacuum  spark;  far  ultraviolet;  19609. 

Light  scattering;  Lorenz-Mie  light  scattering  calculation;  parti- 
cle sizing;  Stoke's  velocity;  aerosol;  19695. 

Light  scattering;  longitudinal  gradient;  orientational  distribution; 
rigid  spheroid;  transient;  birefringence;  jet  flow;  19409. 

Light  scattering;  microanalysis;  particle  analysis;  Raman  micro- 
probe;  Raman  spectroscopy;  laser-induced  effects;  19650. 

Light  scattering;  neutron  scattering;  polymer  solutions;  19834. 

Light  scattering;  Stokes'  law;  viscosity;  binary  liquids;  critical 
fluctuations;  diffusion;  19827. 

Light  scattering  detectors;  monodisperse  aerosols;  particle  size; 
photo-electric  detectors;  smoke  detectors;  aerosol  generators; 
aerosols;  detector  sensitivity;  fire  detectors;  ionization  detec- 
tors; J.  Res.  85,  No.  3,  223-238  (May-June  1980). 

Light  source;  photodiode;  radiometry;  calibration;  detectors;  ir- 
radiance;  19592. 

Limit  states;  loads  (forces);  masonry;  probability  theory;  reliabil- 
ity; safety;  specifications;  standards;  statistical  analysis;  steel; 
structural  engineering;  timber;  aluminum;  buildings  (codes); 
concrete  (prestressed);  concrete  (reinforced);  design  (build- 
ings); SP577 

Linac;  nuclear  reactions;  superconducting;  accelerators;  coinci- 
dence measurements;  electrons;  19248. 

Linear  accelerator;  neutron  physics;  neutron  radiography;  neu- 
trons; bremsstrahlung;  electron  beams;  19373. 

Linear  accelerator;  neutron  physics;  neutron  radiography;  neu- 
trons; bremsstrahlung;  electron  beams;  SP594,  pp.  531-533 
(Sept.  1980). 

Linear  accelerator;  post-acceleration  beam  compression;  rotating 
U  target;  stationary  U  target;  SP594.  pp.  534-536  (Sept.  1980). 

Linear  constraints;  overdetermined  system  of  equations;  regres- 
sion; statistics;  covariance  matrix;  curve  fitting;  iterative  re- 
finement; least  squares  solution;  19154. 

Linear  constraints;  overdetermined  system  of  equations;  regres- 
sion; underdetermined  system  of  equations;  covariance  matrix; 
curve  fitting;  iterative  refinement;  least  squares  solution; 
19155. 

Linear  difference  equations;  linear  recurrence  relations;  Miller's 
algorithm;  numerical  stability;  Olver's  algorithm;  factorization 
methods;  NBSIR  80-1976 

Linearity;  noise;  offset;  static  test  set;  analog-to-digital  converter 
testing;  automatic;  digital-to-analog  converter  testing;  gain; 
high  resolution;  19075. 

Linear  load;  Newton-Raphson  iteration  method;  nonlinear  load; 
time-domain  measurements;  time-stepping  finite-difference 
technique;  transient;  traveling-wave  antenna;  fast  Fourier 
transform;  19466. 

Linear  model;  measuring  process;  proficiency  testing;  Youden 
two-sample  analysis;  collaborative  reference  program,  test 
method;  interlaboratory  testing;  laboratory  evaluation;  SP591, 
pp.  25-30  (Aug.  1980). 

Linear  model;  nonlinear  model;  phase  spectrum  transformation; 
spectrum;  VOR  aircraft  navigation  system;  white  noise;  Four- 
ier coefficients;  TN1021. 

Linear  recurrence  relations;  Miller's  algorithm;  numerical  stabil- 


ity; Olver's  algorithm;  factorization  methods;  linear  difference 
equations;  NBSIR  80-1976. 

Linear  voltage  response;  rf  voltage  comparator;  Schottky-bar- 
rier  diodes;  voltage  comparator;  wideband  comparator;  19544. 

Line  assignments;  line  frequencies;  rapid  measurement  tech- 
nique; 1,1-difluoroethylene;  diode  laser  spectroscopy;  hetero- 
dyne measurement;  high-precision;  19186. 

Line-broadening;  plasma;  Stark;  Balmer;  diagnostics;  hydrogen; 
19281. 

Line  broadening;  rubidium;  19743. 
Line  broadening;  sodium;  19174. 
Line  broadening;  sodium;  19457. 

Line  following;  part  acquisition;  plane  of  light;  real  time;  robot; 
sensory  feedback;  vision  system;  19096. 

Line  frequencies;  rapid  measurement  technique;  1,1-difluoroeth- 
ylene; diode  laser  spectroscopy;  heterodyne  measurement; 
high-precision;  line  assignments;  19186. 

Line  inhomogeneity;  Rb"  frequency  standard;  wall  coating; 
buffer  gas;  cavity  pulling;  frequency  dependence;  19517. 

Line  overlap;  Mira  variables;  OH  maser;  19443. 

Line  shape;  radiative  damping;  absorption;  collisional  redistribu- 
tion; emission;  19710. 

Lineshapes;  photoelectron  spectroscopy;  hole  dynamics;  19828. 

Lineshapes;  photoelectron  spectroscopy;  x-ray  spectroscopy;  ad- 
sorption; Franck-Condon;  19209. 

Line  spectra;  spectrum  lines;  tables  of  spectra;  wavelengths; 
atomic  spectra;  intensities  of  lines;  19514. 

Line  strength;  oscillator  strength;  transition  probability;  allowed; 
atomic;  discrete;  forbidden;  intensity;  lifetime;  SP505-1. 

Line  strengths;  methyl  cyanide;  microwave  spectra;  molecular 
constants;  radio  astronomy;  rotational  transitions;  interstellar 
molecules;  JPCRD  9,  No.  3,  659-720  (1980). 

Line  strengths;  microwave  spectra;  molecular  constants;  radioas- 
tronomy;  rotational  transitions;  formic  acid;  interstellar  mole- 
cules; JPCRD  9,  No.  1,  59-160  (1980). 

Linewidth;  linewidth  measurement;  photomask;  diffraction;  dif- 
fraction pattern  analysis;  Fourier  analysis;  Fourier  spectrum; 
NBS-GCR-79-175. 

Linewidth;  metrology;  micrometrology;  microscopy;  optical 
imaging;  critical  dimensions;  19802. 

Linewidth  measurement;  microlithography;  micrometrology;  mi- 
croscopy; 19546. 

Linewidth  measurement;  photomask;  diffraction;  diffraction  pat- 
tern analysis;  Fourier  analysis;  Fourier  spectrum;  linewidth; 
NBS-GCR-79-175. 

Linewidth  measurements;  measurement  technology;  microelec- 
tronics; phosphorus  pileup;  photolithography;  pull  test; 
random  fault  test  structures;  resistivity;  scanning  acoustic  mi- 
croscope; scanning  electron  microscope;  semiconductor  de- 
vices; semiconductor  materials;  SP400-45. 

Linewidth  measurements;  microelectronics;  micrometrology;  op- 
tical microscope;  photoelectric  microscope;  photomask;  scan- 
ning electron  microcsope;  semiconductor  technology;  filar 
eyepiece;  image-shearing  eyepiece;  integrated  circuits;  SP400- 
43. 

Link  protocols;  local  survivability;  communications  networks; 
CROSSFIRE;  NBSIR  80-2149. 

LiOH;  liquid  scintillator;  quenching;  activation;  breeding  blan- 
kets; DT  fusion  tritium  breeding  ratio;  ENDF/B;  integral  and 
differential  experiments;  SP594,  pp.  246-253  (Sept.  1980). 

Liouville-Green  approximation;  multiple  asymptotic  expansions; 
Stokes  Phenomenon;  WKBJ  approximation;  Bessel  functions; 
generalized  asymptotic  expansions;  irregular  singularities; 
19379 

Liquefaction;  power  plants;  railroads;  rock  slides;  seismicity; 
structural  engineering;  bridges;  buildings;  dikes;  earthquakes; 
foreign  engineering;  geology;  highways;  housing;  landslides; 
SP592. 

Liquid;  molecular  dynamics  non-equilibrium  processes;  second 
sound;  shock  wave  profile;  thermal  relaxation;  argon;  comput- 
er simulation;  Lennard-Jones  potential;  19487. 
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Liquid  chromatography;  mass  spectrometry;  mussels;  polycycHc 
aromatic  hydrocarbons;  tissue  analyses;  aliphatic  hydrocar- 
bons; aromatic  hydrocarbons;  gas  chromatography;  hydrocar- 
bons; interlaboratory  comparison;  19841. 

Liquid  chromatography;  mass  spectrometry;  quantitation;  shale 
oil;  trace  organic  analysis;  gas  chromatography;  19598. 

Liquid  chromatography;  organic  solution;  elution  chromato- 
graphy; 19881. 

Liquid  flow  rate;  solar-heat  transfer  liquid  containment;  stagna- 
tion; corrosion;  elevated  temperature;  heat  transfer;  NBSIR 
79-1919. 

Liquid  He^,  refrigeration;  thermometry;  cooling  power;  dilution 
refrigerator;  19074. 

Liquid-measuring  devices;  measures;  scales;  specifications;  taxi- 
meters; tolerances;  volume-measuring  devices;  weighing  de- 
vices; weights;  length-measuring  devices;  H44,  1980  Edition. 

Liquid  mixtures;  LNG  components;  multicomponent  systems; 
orthobaric;  densities;  excess  volumes;  19537. 

Liquidons;  liquids;  mixtures;  van  der  Waals;  vapors;  Andrews; 
condensation;  critical  point;  diffusion;  gaseous;  history  of  sci- 
ence; Kamerlingh  Onnes;  19932. 

Liquid  rubidium;  liquids;  molecular  dynamics;  potential  of  mean 
force;  relative  motion  of  pairs;  Smoluchowski's  equation;  dif- 
fusion; Lennard-Jones  fluid;  19145. 

Liquid  rubidium;  liquid  state;  molecular  dynamics;  velocity  au- 
tocorrelation function;  density  fluctuations;  Lennard-Jones 
liquid;  19489 

Liquids;  mixtures;  van  der  Waals;  vapors;  Andrews;  condensa- 
tion; critical  point;  diffusion;  gaseous;  history  of  science;  Ka- 
merlingh Onnes;  liquidons;  19932. 

Liquids;  molecular  dynamics;  potential  of  mean  force;  relative 
motion  of  pairs;  Smoluchowski's  equation;  diffusion;  Lennard- 
Jones  fluid;  liquid  rubidium;  19145. 

Liquid  scintillation;  solvent  extraction;  spectrometer;  alpha 
counting;  alpha  particle;  SP582,  pp.  111-120  (June  1980). 

Liquid  scintillator;  quenching;  activation;  breeding  blankets;  DT 
fusion  tritium  breeding  ratio;  ENDF/B;  integral  and  differen- 
tial experiments;  LiOH;  SP594.  pp.  246-253  (Sept.  1980). 

Liquid  scintillator;  radioactivity;  sample  preparation;  scintilla- 
tion counting;  solgel;  inorganic  radiochemical;  19817. 

Liquid  size  exclusion  chromatography;  narrow  fractions;  poly- 
dispersity;  recycle  GPC;  recycle  liquid  size  chromatography; 
anionic  polystyrenes;  column  spreading;  GPC;  19426. 

Liquid  state;  molecular  dynamics;  velocity  autocorrelation  func- 
tion; density  fluctuations;  Lennard-Jones  liquid;  liquid  rubi- 
dium; 19489 

Liquid  surfaces;  surface  mass  transport;  ion  bombardment; 
19751. 

Liquid-vapor  equilibria;  methane  +  propane;  binary  mixtures; 
data  correlation;  excess  volumes;  heat  of  mixing;  JPCRD  9, 
No.  3,  721-734  (1980). 

Literature  reviews;  radiant  energy;  stoves;  wood;  chimneys;  fire 
models;  fire  safety;  fire  tests;  flues;  heating  equipment;  heat 
transfer;  NBSIR  80-2140,  Vol.  1. 

Literature  search;  regulation;  standardization;  standards;  benefit- 
cost  analysis;  benefit-risk  analysis;  benefits;  bibliography; 
costs;  economics;  evaluation;  NBSIR  80-2015. 

Literature  survey;  oscillator  strengths;  atomic  transition  prob- 
abilities; 19094 

Lithium;  photoabsorption;  K  edge;  19272. 

Lithium  chloride;  relative  apparent  molal  enthalpy;  relative  par- 
tial molal  enthalpy;  sulfuric  acid;  thermochemistry;  calori- 
metry;  electrolytes;  enthalpy  of  dilution;  heat;  hydrochloric 
acid;  J.  Res.  85,  No.  1,  11-17  (Jan.-Feb.  1980). 

Lithium-drifted  silicon  detector;  sequential  simplex  procedure; 
x-ray  spectra;  computer  program;  fitting  Gaussian  profiles; 
incomplete  charge  collection;  19130. 

Lithium  fluoride;  M-centers;  megarad  dosimetry;  N-centers;  ra- 
diation darkening;  radiation  processing;  R-centers;  absorption 
spectroscopy;  alkali  halides;  color  centers;  darkening  of  crys- 
tals; dosimetry;  electron  dosimetry;  F-centers;  gamma-ray  do- 


simetry; 19352. 

Lithium  fluoride;  mechanical  properties;  optical  properties;  ul- 
traviolet transmission;  fluorides;  forging;  laser  windows; 
SP568,  pp.  39-46  (July  1980). 

Lithium  isoelectronic  sequence;  distorted  wave  approximation; 
electron  atom  scattering;  electron  impact  ionization;  hydrogen 
isoelectronic  sequence;  19474. 

Lithium  molecule-ion;  long-range  interactions;  ab  initio  compu- 
tation; exchange  forces;  ion-induced  dipole  interactions;  ion- 
quadrupole  interactions;  19084. 

Lithium  vapor;  partial  photoionization  cross  section;  synchro- 
tron radiation;  absorption  cross  section;  core  excitation;  elec- 
tron correlation;  heat  pipe;  19276. 

Lithography;  oxide  layers;  radiation  absorbed  dose;  radiation 
damage;  device  processing;  electron  devices;  integrated  circuit 
fabrication;  ion-beam  lithography;  19753. 

Lixiscope;  soft  gamma-ray;  spectrometer;  energy  resolution; 
hard  x-ray;  imaging;  19403. 

Lixiscope;  soft  gamma-ray;  spectrometer;  energy  resolution; 
hard  x-ray;  imaging;  19404. 

LMFBR;  sensitivity  analysis;  uncertainty  analysis;  breeding 
ratio;  calculational  bias  uncertainties;  fast  reactors;  group 
cross  sections;  integral  experiments;  least-squares  adjustment; 
SP594.  pp.  177-181  (Sept.  1980). 

LMFBR  analysis;  LWR  shielding  and  dosimetry;  multigroup 
cross  section  libraries;  weapons  applications;  ENDF/B-V; 
fusion  neutronics;  SP594,  pp.  204-208  (Sept.  1980). 

LNG  components;  multicomponent  systems;  orthobaric;  densi- 
ties; excess  volumes;  liquid  mixtures;  1953  7. 

Load;  protective  coating;  resistance;  sensitivity  change;  stability; 
strain  gages;  structure;  transducers;  zero  shift;  adhesive;  back- 
ing; connection;  environment;  gage  element;  leads;  19049. 

Load;  roof;  roof  load;  snow;  solar  collector;  structural  engineer- 
ing; building;  ice;  NBS-GCR-79-18a 

Load  control;  multiprogramming;  operational  analysis;  optimiz- 
ation; queueing  theory;  response  time;  saturation  point; 
throughput  rate;  SP500-65,  pp.  207-213  (Oct.  1980). 

Load-elongation  curve;  microfibrils;  point  defects  of  microfibril- 
lar structure;  ruptured  chains;  strength;  tie  molecules;  crystal- 
line polymer;  elastic  modulus;  fibrils;  fibrous  structure;  frac- 
ture; 19901. 

Loads;  maintenance;  occupational  hazards;  scaffolds;  stiffness; 
strength;  structural  safety;  work  surfaces;  codes  and  stand- 
ards; construction  safety;  design;  NBSIR  79-1937. 

Loads  (forces);  masonry;  probability  theory;  reliabihty;  safety; 
specifications;  standards;  statistical  analysis;  steel;  structural 
engineering;  timber;  aluminum;  buildings  (codes);  concrete 
(prestressed);  concrete  (reinforced);  design  (buildings);  limit 
states;  SP577 

Local;  network;  terminal;  area;  computer;  data;  digital;  Ether- 
net; 19126. 

Local;  nonlocal  and  coupled  channel  descriptions;  optical  model 
analysis;  Th(n,n);  total  and  inelastic  cross  sections;  SP594,  pp. 
711-714  (Sept.  1980). 

Local  area  network;  performance;  communications;  comparative 
study;  SP500-65.  pp.  87-97  (Oct.  1980). 

Local  area  networks;  computer  communications;  computer  net- 
works; computer  protocols;  data  communications;  19124. 

Local  area  networks;  microcomputer  bus;  microcomputer  inter- 
facing; microcomputer  standards;  backplane  bus;  component 
level  bus;  NBS-GCR-80-288. 

Local  area  networks;  networks;  communications;  computer 
communications;  computer  networks;  data  communications; 
data  networks;  19125. 

Local  area  networks;  packet  switching;  simulation;  bus  net- 
works; bus  performance;  computer  programs;  contention; 
CSMA;  GPSS;  SP500-65,  pp.  79-85  (Oct.  1980). 

Local  density  models;  N2;  O2;  Xa;  B2;  CO;  C2;  F2;  H2;  19289 

Local  equilibrium;  perturbation;  solidification;  solid-liquid  inter- 
face; stability;  alloy;  constitutional  supercooling;  19748. 

Local  government;  political  appointments;  survey  of  local  build- 
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ing  departments;  building  departments;  building  inspection; 
code  administration;  Indiana  building  code  enforcement; 
SP586,  pp.  33-42  (June  1980). 

Localization;  phonon;  strong  scattering;  transport  anomalies; 
conductivity;  disordered  alloy;  19755. 

Local  slope  analysis;  multilayer  analysis;  resistivity;  sheet  resist- 
ance; spreading  resistance;  correction  factor;  depth  profiling; 
Laplace's  equation;  19703. 

Local  survivability;  communications  networks;  CROSSFIRE; 
link  protocols;  NBSIR  80-2149. 

Local  thermal  equilibrium  model;  microanalysis;  relative  ele- 
mental sensitivity  factors;  secondary  ion  mass  spectrometry; 
surface  analysis;  ion  probe  microanalysis;  19151. 

Local  thermal  equilibrium  model;  microanalysis;  secondary  ion 
mass  spectrometry;  sensitivity  factors;  sputtering;  surface  anal- 
ysis; 19642. 

Locks;  performance  standard;  test  methods;  window;  window 
assemblies;  window  components;  burglary  resistance;  frames; 
hardware;  hinges;  19698. 

Lock  security;  handcuff;  NBSIR  80-1989 

Logarithmic  terms;  perturbation  theory;  softness  expansion; 
dilute  gas  transport  properties;  inverse  power  potential;  19389. 

Logarithmic  terms;  softness  expansion;  thermal  conductivity; 
viscosity;  classical  scattering  angle;  dilute  gases;  inverse 
power  potential;  19194. 

Log  home;  mass  factor;  thermal  mass;  AR  effect;  BLAST;  effec- 
tive U-value;  heat  capacity;  SP586.  pp.  161-179  (June  1980). 

Logical  storage  to  physical  device  mapping;  O.S.  performance 
prediction;  O.S.  tuning;  storage  partitioning;  systems  perform- 
ance modeling;  systems  storage  restructuring;  file  binding;  1/ 
O  resource  allocation;  SP500-65,  pp.  175-188  (Oct.  1980). 

Longitude;  mapping;  State  Plane  Coordinate  System;  surveying; 
Universal  Transverse  Mercator  (UTM);  coordinate  system; 
elevation;  Federal  Information  Processing  Standard;  geo- 
graphic point  location;  latitude;  Latitude  and  Longitude;  FIPS 
PUB  70. 

Longitudinal  acoustic  mode;  polyoxymethylene;  polypropylene; 
Raman  spectroscopy;  Young's  modulus;  19895. 

Longitudinal  acoustic  modes;  n-alkanes;  Raman  intensities; 
structural  defects;  transverse  acoustic  modes;  bond  polarizabi- 
lities;  calculated  frequencies;  Fermi  resonance;  19692. 

Longitudinal  gradient;  orientational  distribution;  rigid  spheroid; 
transient;  birefringence;  jet  flow;  light  scattering;  19409. 

Longitudinal  gradient  flow;  permeability  of  polymers;  plastic 
deformation  of  crystalline  polymers;  plastic  deformation  of 
fibrous  structure;  radical  formation  upon  tensile  loading; 
transverse  gradient  flow;  birefringence  of  spheroid  suspension; 
fibrous  structure;  19663. 

Long-period  variable;  model;  nebulosity;  R  Aquani;  spectrum; 
temperature;  density;  19507. 

Long-range  interactions;  ab  initio  computation;  exchange  forces; 
ion-induced  dipole  interactions;  ion-quadrupole  interactions; 
lithium  molecule-ion;  19084. 

Long-range  interactions;  surface  entropy;  Cahn-Hilliard  theory; 
chemical  potential;  density  gradient;  equation  of  state;  inho- 
mogeneous  fluid;  lattice  fluid;  19653. 

Longrange  interpolation;  non-linear  least  squares;  peak  resolu- 
tion; PICO;  empirical  peak  shape;  gamma-ray  spectrum  fit- 
ting; intercomparison  of  computational  methods;  International 
Atomic  Energy  Agency;  19127. 

Loose  fill  insulation;  smoldering  ignition;  thermal  analysis;  ther- 
mal insulation;  activation  energy;  borax;  boric  acid;  cellulose; 
critical  radiant  fiux;  fire;  fire  retardants;  fire  tests;  NBSIR  80- 
2085 

Loran-C;  propagation;  reciprocity;  synchronization;  clocks; 
19524. 

Lorentzian  shape;  oscillatory;  parameters;  polarizability;  rare- 
gas;  Zwanzig-Mori  theory;  depolarized  light  scattering;  lat- 
tice-gas; 19756. 

Lorentzian  type  wing;  quasistatic  wing;  self  broadening;  Van 
der  Waals  type  wing;  19776. 


Lorenz-Mie  light  scattering  calculation;  particle  sizing;  Stoke's 
velocity;  aerosol;  light  scattering;  19695. 

Loss  angle;  phase  angle;  power  factor;  surface  loss;  capacitor; 
dielectric  film;  dissipation  factor;  electrode  surface;  19066. 

Losses;  magnetic  property;  standards;  superconductor;  critical 
current;  critical  temperature;  NBSIR  80-1629. 

Loss  prevention;  risk;  safety;  accidents;  fault  trees;  19320. 

Low  and  high  momentum  transfer;  rms  radius;  carbon;  com- 
bined analysis;  electron  scattering;  high  accuracy;  19374. 

Low-cycle  fatique;  porosity;  preparing  flawed  weldments;  slag; 
three-dimensional  flaws;  arc  strikes;  blunt  flaws;  fracture  me- 
chanics; hydrogen-assisted  cracking;  19762. 

Low  density  polyethylene;  sorption;  annealing;  diffusion;  draw- 
ing; 19850. 

Low-dispersion  glass;  optical  glass;  Al(P03)3-AlF3-MF-RFi 
system;  fluoride  glass;  fluorophosphate  glass;  laser  glass; 
19216 

Low  energy  electrons;  mean  free  path;  exchange  and  correla- 
tion; 19858 

Low-energy  gamma  rays;  microchannel  plates;  position-sensitive 
detector;  x-ray  telescope;  Csl  scintillator;  energy  resolution; 
19401. 

Low-frequencies;  spherical  cavity;  thermophysical  properties; 
acoustic  radial  resonances;  acoustic  velocity  of  sound;  dilute 
gases;  19071. 

Low  frequency;  satellite  time  code;  standard  frequencies;  televi- 
sion color  subcarrier;  time  calibrations;  time  signals;  broadcast 
of  standard  frequencies;  frequency  calibrations;  GOES  satel- 
lite; high  frequency;  SP432.  1979  Edition. 

Low-income  housing;  marginal  analysis;  thermal  efficiency; 
weatherization;  benefit-cost  analysis;  building  economics; 
building  envelope;  economic  analysis;  economic  efficiency; 
energy  conservation;  insulation;  life-cycle  costs;  NBSIR  79- 
1948 

Low-income  housing;  statistics;  unit  costs;  weatherization;  build- 
ing economics;  cost  components;  data  analysis;  data  collec- 
tion; demonstration;  economic  analysis;  energy  conservation; 
insulation;  NBSIR  80-2167. 

Low-level  analysis;  nuclear  safeguards;  trace  levels;  uranium 
determination;  waste  solution  analysis;  analyses;  fluorometry; 
laser-induced  fluorescence;  SP582,  pp.  147-155  (June  1980). 

Low-level  counting;  natural  radiocarbon;  small  gas  proportional 
and  liquid  scintillation  counters;  atmospheric  pollutants;  figure 
of  merit;  79677. 

Low  level  counting;  pyrolysis/gas  chromatography/mass  spec- 
trometry; radiocarbon;  atmospheric  pollution;  carbonaceous 
particles;  fossil  carbon;  insoluble  carbonaceous  material; 
19593. 

Low  level  titration;  uranium  titration;  vanadium  (V)  titrant; 
constant  current  coulometry;  SP582,  pp.  140-146  (June  1980). 

Low  pressures;  noble  gas  broadening;  O2  microwave  spectrum; 
pressure  broadening;  self  broadening;  theoretical  and  experi- 
mental comparisons;  19721. 

Low  Reynolds  number  fluid  flow;  particle  Doppler  shift  spec- 
trometer; particle  induced  air  circulation;  particle  induced 
fluid  flow;  fluid  flow  generated  by  settling  aerosol;  19649. 

Low-sloped  roofs;  roofing  performance;  solar  collectors;  collec- 
tor installation;  field  survey;  guidelines;  TN1134. 

Low  temperature;  microwave  temperature  sensor;  temperature 
transducer;  thermometer;  tunnel  diode  oscillators;  gas  ther- 
mometers; 19236. 

Low  temperature  collectors;  manufacturing  activity;  medium 
temperature  collector;  solar  energy;  special  collectors;  energy 
estimates;  geographical  distribution;  19527. 

Low  temperature  photoionization;  mass  spectrometry;  photoe- 
lectron  spectra;  photoionization;  threshold  photoelectron 
spectra;  allene;  ionization  potential;  19182. 

Low  temperatures;  magnetic  susceptibility;  manganese  alloys; 
Neel  transition;  physical  properties;  stainless  steels;  elastic 
constants;  iron-base  alloys;  19568. 

Low  temperatures;  magnetic  transitions;  sound  velocities;  stain- 


514 


less  steels;  elastic  constants;  iron  alloys;  19563. 

Low  temperatures;  multiaxes  nuclear  spin  system;  y-ray  multi- 
polarity;  '*^o  single  crystal;  '^^"Tlo;  gamma  rays;  19620. 

Low  temperature  tests;  mechanical  properties;  nickel  alloys; 
steels;  fatigue  (materials);  fracture  (materials);  19550. 

L-series  x-ray  lines;  relative  x-ray  line  intensities;  spectrometer 
efficiency;  wavelength  dispersive  spectrometry  (WDS);  crys- 
tal spectrometer  calibration;  electron  microprobe  analysis; 
energy  dispersive  spectrometry  (EDS);  19678. 

Lubricated  sliding  wear;  wear;  wear  debris;  abrasive  wear; 
copper;  dry  sliding  wear;  19960. 

Lubricating  oil;  metal  surface  effects;  nitrogen  dioxide;  oxida- 
tion; recycled  base  stocks;  thermal  analysis;  virgin  base  stocks; 
differential  scanning  calorimeter;  19788. 

Lubricating  oil;  oil  specifications;  petroleum  standards;  petro- 
leum test  methods;  recycled  oil;  re-refined  oil;  used  oil;  waste 
oil;  engine  oil;  hydraulic  oil;  industrial  oil;  SP584. 

Lu-cosmochronometer;  capture  cross  sections;  nucleosynthesis; 
SP594.  pp.  340-343  (Sept.  1980). 

Lumber  grading;  shoring;  softwood;  timber  engineering;  trench 
bracing;  trenching;  construction  lumber;  construction  safety; 
excavation;  hardwood;  BSS122. 

Lunar  chemical  analysis;  x-ray  proportional-counter;  Apollo- 15 
and  -16;  gamma-ray  spectrometers;  19129. 

Lunar  soil;  coaxial  bead  resonance;  coaxial  resonator;  dielectric 
constant;  dielectric  loss;  dielectric  temperature  dependence; 
19252. 

LWR  data  needs;  benchmark  analysis;  ENDF/B-V;  fuel  cycle 

sensitivities;  SP594,  pp.  1-5  (Sept.  1980). 
LWR-PV   damage;    standard   fields;    adjustment;  dosimetry; 

ISNF;  least  squares  unfolding;  SP594,  pp.  956-960  (Sept. 

1980). 

LWR  shielding  and  dosimetry;  multigroup  cross  section  librar- 
ies; weapons  applications;  ENDF/B-V;  fusion  neutronics; 
LMFBR  analysis;  SP594.  pp.  204-208  (Sept.  1980). 

L.W.  reactors;  actinide  generation  chain;  actinides  cross  sec- 
tions; fast  critical  experiments;  fast  reactors;  SP594,  pp.  18-24 
(Sept.  1980). 

M 

Machine-readable  bibliographic  data;  bibliographic  data  bases; 

computerized  data  bases;  information  storage  and  retrieval 

systems;  libraries-automation;  NBSIR  80-2133. 
Macromolecules;  neutrons;  single-crystal;  Weissenberg  methods; 

X   rays;   absorption   correction;    diffractometers;  flat-cone; 

19509. 

Macrosegregation;  monochromatic  incident  x-ray  beam;  multi- 
phase structure;  x-ray  fluorescence;  chemical  profiling;  energy 
dispersive;  19959. 

Magic  angle  sample  spinning;  carbon- 13  NMR;  humic  acids; 
humin;  19217 

Magnesium;  atomic  energy  levels;  atomic  spectra;  electron  con- 
figurations; ionization  potentials;  JPCRD  9,  No.  1,  1-58  (1980). 
Magnesium;  discharge;  excimer;  19453. 

Magnesium;  wavelengths;  configuration  interaction;  energy 
levels;  19556 

Magnesium  sequence;  zinc  sequence;  beryllium  sequence;  colli- 
sion strength;  effective  Gaunt-factor;  electron  impact  excita- 
tion; 19353. 

Magnetic  dipole;  TEM  cell;  electrical  dipole;  electrically  small 

radiators;  TN1017. 
Magnetic  field;  magnets;  materials;  superconductor;  aerospace; 

19199. 

Magnetic  field  effect;  phase  diagram;  potassium-iron-silicon 
oxides;  solidification;  surface  tension;  thermodynamic  proper- 
ties; Auger  measurements  on  liquids;  convection;  gallium;  heat 
capacity;  lead-tin  alloys;  NBSIR  80-2082. 

Magnetic  field  reconnection;  accretion;  black  holes;  general  rela- 
tivity; hydrodynamics;  19717. 

Magnetic  force;  radial  magnetic  field;  superconducting  coils; 


absolute  ampere;  current  balance;  J.  Res.  85,  No.  4,  257-272 
(July-Aug.  1980). 
Magnetic  gradiometer;  magnetometer;  quantum  interference;  su- 
perconductivity;  aerospace;   amplifier;   Josephson  junction; 
19203. 

Magnetic  impurities;  magnetic  superconductors;  rare  earths; 
Chevrel-phase;  crystal  fields;  19504. 

Magnetic  inspection;  nondestructive  testing;  pulsed  mode;  rail 
test  car;  railroad  rail;  sensitivity;  ultrasonic  inspection;  cou- 
pling; 19885. 

Magnetic  particles;  nondestructive  evaluation;  radiography;  tra- 
ceability;  ultrasonics;  visual  testing;  acoustic  emission;  calibra- 
tion; eddy  currents;  NBSIR  80-2109. 

Magnetic  property;  standards;  superconductor;  critical  current; 
critical  temperature;  losses;  NBSIR  80-1629. 

Magnetic  resonance;  rotational  transitions;  CH2;  laser;  19720. 

Magnetics;  material  parameters;  nondestructive  evaluation; 
optics;  penetrants;  radiography;  ultrasonics;  acoustic  emission; 
eddy  currents;  imaging;  leakage  testing;  NBSIR  80-2162. 

Magnetic  superconductor;  neutron  scattering;  reentrent  super- 
conductor; Chevrel  phase;  crystal  fields;  Laves-phase;  19629. 

Magnetic  superconductor;  neutron  scattering  phase  transition; 
rare  earth;  crystal  field  effects;  ferromagnet;  19258. 

Magnetic  superconductors;  rare  earths;  Chevrel-phase;  crystal 
fields;  magnetic  impurities;  19504. 

Magnetic  superconnectors;  neutron  scattering;  rare  earth;  small 
angle  scattering;  superconductivity;  crystal  field;  19255. 

Magnetic  susceptibility;  manganese  alloys;  Neel  transition;  phys- 
ical properties;  stainless  steels;  elastic  constants;  iron-base 
alloys;  low  temperatures;  19568. 

Magnetic  tapes;  tape  labels;  data  interchange;  Federal  Informa- 
tion Processing  Standards  Publication;  file  structure;  FIPS 
PUB  79 

Magnetic  transitions;  sound  velocities;  stainless  steels;  elastic 
constants;  iron  alloys;  low  temperatures;  19563. 

Magnetism;  Mossbauer  effect;  Schladitz  whiskers;  carbon;  ce- 
mentite;  hyperfine  fields;  iron  fibers;  19253. 

Magnetism;  metallic  glasses;  neutron  scattering;  rare  earths; 
structural  properties;  amorphous  alloys;  19113. 

Magnetism;  Ni;  nickel;  PLEED;  polarized  electrons;  polarized 
LEED;  surface  magnetism;  surface  magnetization;  19341. 

Magnetism;  neutron  scattering;  physics;  rare  earths;  solid  state 
spin  waves;  laves-phase;  19616. 

Magnetism;  neutron  scattering;  rare  earth  compounds;  spin  exci- 
tations; crystal  fields;  exchange  interaction;  19256. 

Magnetism;  neutron  scattering;  rare  earth  compounds;  spin  exci- 
tations; crystal  fields;  exchange  interaction;  19604. 

Magnetism;  neutron  scattering;  rare  earths;  spin  waves;  crystal 
fields;  inelastic  scattering;  19630. 

Magnetism;  nickel;  PLEED;  polarized  LEED;  surface  magne- 
tism; ferromagnetism;  LEED;  19104. 

Magnetohydrodynamics;  oxidation-reduction;  perovskite;  phase 
equilibria;  potassium  ceria-zirconia  system;  pyrochlore;  ceria- 
zirConia  system;  19637. 

Magnetohydrodynamics;  spinels;  zirconia;  ceramic  oxides;  elec- 
trodes; LaCrOs;  19644 

Magnetohydrodynamics  iron;  MHD;  silicates;  coal  slag;  conduc- 
tivity; electrical;  electrical  conductivity;  ferric;  ferric/ferrous 
ratio;  ferrous;  ionic;  ionic  conductivity;  19576. 

Magnetohydrodynamics,  MHD;  nonuniform  fields;  pipe  flow; 
fringing  fields;  19050. 

Magnetometer;  quantum  interference;  superconductivity;  aero- 
space; amplifier;  Josephson  junction;  magnetic  gradiometer; 
19203. 

Magneto-optics;  nonlinear  optics;  piezo-optics;  planar  wave- 
guides; thermo-optics;  thin  films;  ultraviolet;  fiber  optics; 
graded  index  materials;  infrared;  SP574. 

Magnets;  materials;  nonmetallics;  review;  stainless  steel;  super- 
conductors; alloys;  19190. 

Magnets;  materials;  superconductor;  aerospace;  magnetic  field; 
19199 
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Magnets;  superconductivity;  aerospace;  digital;  electronics; 
gravitational  experiments;  high-Q  cavities;  interference;  Jo- 
sephson  effect;  19054. 

Magnification  calibration;  SEM;  thickness  measurement;  video 
waveform;  gold  coating  cross  section;  19859. 

Maintenance;  NFPA  101;  nursing  homes;  photoelectric  detec- 
tors; smoke  detectors;  surveys;  detector  location;  false  alarms; 
health  care  facilities;  hospitals;  ionization  detectors;  NBSIR 
80-2130. 

Maintenance;  occupational  hazards;  scaffolds;  stiffness;  strength; 
structural  safety;  work  surfaces;  codes  and  standards;  con- 
struction safety;  design;  loads;  NBSIR  79-1937. 

Maintenance;  portability;  conversion  costs;  conversion  problems; 
conversion  tools;  database  management;  Federal  agencies;  lan- 
guage translators;  SP500-62. 

Maintenance  tests;  Monte-Carlo  testing;  stuck-fault  testing;  test 
cases;  validation  vs.  maintenance;  communications  security; 
computer  security;  cryptography;  Data  Encryption  Standard; 
in-service  testing;  SP500-61. 

Majority  logic;  neutron  cross  sections;  prebuncher;  pulsed  neu- 
tron source;  time-of-flight;  computers;  data  acquisition;  elec- 
tron linac;  gas  scintillator;  inelastic  neutron  scattering;  SP594, 
pp.  929-935  (Sept.  1980). 

Malononitrile;  nonbenzenoid;  oxocarbon;  salt;  synthesis;  acid; 
aromatic;  bond-delocalized;  croconic;  dianion;  /  Res.  85,  No. 
2,  73-86  (Mar.-Apr.  1980). 

Malononitrile;  nonbenzenoid;  pseudooxocarbons;  salt;  synthesis; 
acid;  aromatic;  bond-delocalized;  croconic;  dianion;  19560. 

Management;  on-site  visit;  personnel  qualifications;  physical  evi- 
dence; proficiency  testing;  standards;  accreditation;  American 
Society  of  Crime  Laboratory  Directors  (ASCLD);  certifica- 
tion; SP591,  pp.  164-168  (Aug.  1980). 

Management  theory;  managers;  organizational  development;  or- 
ganization culture;  strategic  model;  theories  of  behavior; 
19844. 

Managers;  organizational  development;  organization  culture; 
strategic  model;  theories  of  behavior;  management  theory; 
19844. 

Manganese  alloys;  marginal  stability;  silver  alloys;  copper  alloys; 

corrosion  behavior;  creep  properties;  dental  amalgam;  19247. 
Manganese  alloys;  Neel  transition;  physical  properties;  stainless 

steels;  elastic  constants;  iron-base  alloys;  low  temperatures; 

magnetic  susceptibility;  19568. 
Manganese  bath;  photoneutron  sources;  absolute  fission  cross 

sections;  SP594.  pp.  976-979  (Sept.  1980). 
Manganese  bath;  pile  oscillator;  small-angle  scattering;  sulfur; 

absorption  cross  section;  SP594,  pp.  738-742  (Sept.  1980). 
Manual;  personnel;  quality  assurance;  quality  control;  systems; 

calibration;  equipment;  evaluation;  laboratory;  SP591,  pp.  99- 

103  (Aug.  1980). 

Manufacturers  response  to  laws  and  consumers;  pretest  quality 
planning;  consumer  awareness  and  legality;  customer  and  lab- 
oratory responsibilities;  Institute  of  Electrical  and  Electronic 
Engineers  Specifications;  laboratory  capabilities;  SP591,  pp. 
131-134  (Aug.  1980). 

Manufacturing;  pattern  recognition;  robotics;  vision  systems; 
automation;  image  processing;  inspection;  19093. 

Manufacturing  activity;  medium  temperature  collector;  solar 
energy;  special  collectors;  energy  estimates;  geographical  dis- 
tribution; low  temperature  collectors;  19527. 

Manufacturing  engineering;  on-line;  optical  Fourier  transform; 
optical  techniques;  power  spectral  density;  production  engi- 
neering; Ra;  speckle;  specular  reflectance;  surface  roughness; 
diffuseness;  in-process;  19477. 

Manufacturing  information  system;  quality  status  tracking 
system;  fuel  pin  identification  system;  fuel  pins;  inventory 
tracking  system;  SP582,  pp.  313-323  (June  1980). 

Many-atom  effects;  superconductivity;  transition  metals;  transi- 
tion temperature;  body-centered-cubic  metals;  Cauchy  dis- 
crepancy; elastic  constants;  19627. 

Many-body  perturbation  theory;  atomic  correlation  energy; 


atomic  structure  theory;  atomic  transition  probabilities;  elec- 
tron correlation;  19346. 
Mapping;  State  Plane  Coordinate  System;  surveying;  Universal 
Transverse  Mercator  (UTM);  coordinate  system;  elevation; 
Federal  Information  Processing  Standard;  geographic  point 
location;  latitude;  Latitude  and  Longitude;  longitude;  FIPS 
PUB  70. 

Marginal  analysis;  optimal  design;  residential  buildings;  space 
cooling;  space  heating;  building  envelope;  cost  effectiveness; 
economics;  energy  conservation;  internal  rate  of  return;  life- 
cycle  costing;  19235. 

Marginal  analysis;  thermal  efficiency;  weatherization;  benefit- 
cost  analysis;  building  economics;  building  envelope;  econom- 
ic analysis;  economic  efficiency;  energy  conservation;  insula- 
tion; life-cycle  costs;  low-income  housing;  NBSIR  79-1948. 

Marginal  costing;  rate  structure;  regulatory  commissions;  regula- 
tory process;  technological  innovation;  time  varying  rates; 
computer  models;  electric  utilities;  Experimental  Technology 
Incentives  Program;  NBS-GCR-ETIP  79-79. 

Marginal  stability;  silver  alloys;  copper  alloys;  corrosion  behav- 
ior; creep  properties;  dental  amalgam;  manganese  alloys; 
792-^7. 

Marinelli  beaker;  Reentrant  beaker;  semiconductor  detector  effi- 
ciency; standards;  detector  efficiency;  gamma-ray  efficiency; 
19408 

Marine  transportation;  merchant  vessels;  shipboard  fires;  cost 
benefit  analysis;  cost  effectiveness;  fire  departments;  fire 
losses;  fire  models;  fire  protection;  NBS-GCR-79-173. 

Marketing;  qualification;  re-examination;  technicians;  accredita- 
tion; certification;  colleges;  confidence;  criteria;  evaluation; 
hospitals;  inspectors;  SP591,  pp.  3-5  (Aug.  1980). 

Market  mechanisms;  air  pollution;  Clean  Air  Act;  economic 
incentives;  emission  offsets;  emission  reduction  trading;  en- 
forcement; Environmental  Protection  Agency;  NBS-GCR- 
ETIP  80-87 

Market  mechanisms;  regulation;  air  pollution;  economic  incen- 
tives; Emission  Offset  Interpretative  Ruling;  Environmental 
Protection  Agency;  NBS-GCR-ETIP  80-86 

Market  mechanisms;  regulation;  air  pollution;  economic  incen- 
tives; emission  offsets;  emission  reduction  trading;  NBS-GCR- 
ETIP  80-90. 

Market  model;  pricing  model;  SEC  regulations;  venture  capital; 

capital  asset;  capital  market;  Monogr.  166. 
Marketplace;  measurement  seminars;  photon-recoil  components; 

SRM's;    atomic    properties;    computers;    emissions  testing; 

energy;  fundamental  constants;  gas;  grants;  DIM/NBS  64,  No. 

1,  1-24  (1980). 

Martensite;  model;  stability;  strain;  transformation;  criteria; 
finite;  jellium;  19243. 

Martensite;  shock  deformation;  Tishomingo  meteorite;  x-ray  dif- 
fraction; electron  microscopy;  Fe-Ni  alloys;  19947. 

Maser  stars;  radial  velocities;  late  supergiants;  19454. 

Masking  layer;  potassium  chloride  window;  scattering;  thallium 
iodide;  antireflective  coating;  deposition  technique;  environ- 
mental stability;  SP568,  pp.  355-357  (July  1980). 

Masonry;  probability  theory;  reliability;  safety;  specifications; 
standards;  statistical  analysis;  steel;  structural  engineering; 
timber;  aluminum;  buildings  (codes);  concrete  (prestressed); 
concrete  (reinforced);  design  (buildings);  limit  states;  loads 
(forces);  SP577 

Mass  artifacts;  weighing;  air  density;  air  density  equation;  ba- 
rometer calibration;  barometric  pressure;  displacement 
volume;  gravimetric  method;  J.  Res.  85,  No.  5,  341-346  (Sept.- 
Oct.  1980). 

Mass  calibration;  mass  measurement;  calibration  report;  correc- 
tion to  mass  measurements;  error  checking;  FORTRAN  pro- 
gram; least  squares  solution;  TNI  127. 

Mass  distribution;  actinides;  fission  fragments;  ionization  cham- 
bers; SP594.  pp.  947-955  (Sept.  1980). 

Mass  factor;  thermal  mass;  AR  effect;  BLAST;  effective  U- 
value;  heat  capacity;  log  home;  SP586.  pp.  161-179  (June 
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1980). 

Mass  formula;  quartets;  SU4;  charge  exchange  reactions;  exotic 
nuclei;  heavy  ion  collision;  19265. 

Mass  fraction  of  water;  rate  constant;  saturation;  titration  curve; 
dissolution;  Karl  Fischer  water  determination;  19591. 

Mass  measurement;  calibration  report;  correction  to  mass  meas- 
urements; error  checking;  FORTRAN  program;  least  squares 
solution;  mass  calibration;  TNI  127. 

Mass  measurement;  mass  standard;  air  buoyancy  correction;  air 
density;  19295. 

Mass  spectra;  organic  substances;  verified  spectra;  analytical 
data;  NSRDS-NBS63,  Supplement  1  and  1980  Index. 

Mass  spectrometry;  mussels;  polycyclic  aromatic  hydrocarbons; 
tissue  analyses;  aliphatic  hydrocarbons;  aromatic  hydrocar- 
bons; gas  chromatography;  hydrocarbons;  interlaboratory 
comparison;  liquid  chromatography;  19841. 

Mass  spectrometry;  nitrogen- 15  NMR;  proton  NMR;  xanthen-0- 
yl  derivatives  of  urea;  carbon- 13  NMR;  chemical  shifts;  cou- 
pling constants;  19312. 

Mass  spectrometry;  nondestructive  assay;  nuclear  safeguards; 
precision;  reference  materials;  special  nuclear  materials;  x-ray 
fluorescence;  accountability;  accuracy;  gamma  spectrometry; 
SP582. 

Mass  spectrometry;  perfluoroethane;  photoelectron  spectros- 
copy; quasiequilibrium  theory;  threshold  photoelectron  spec- 
troscopy; C2F6;  coincidence  mass  spectrometry;  field  ioniza- 
tion mass  spectrometry;  ion  fragmentation;  19291. 

Mass  spectrometry;  photoelectron  spectra;  photoionization; 
threshold  photoelectron  spectra;  allene;  ionization  potential; 
low  temperature  photoionization;  19182. 

Mass  spectrometry;  photoionization;  analysis;  chemical  ioniza- 
tion; hydrocarbons;  ion-molecule  reactions;  19930. 

Mass  spectrometry;  photoionization;  threshold  photoelectron 
spectroscopy;  time  of  flight  mass  spectrometry;  coincidence; 
cyclopropene;  fragmentation;  19196. 

Mass  spectrometry;  photoionization;  threshold  photoelectron 
spectroscopy;  time  of  flight  mass  spectrometry;  allene;  au- 
toionization;  coincidence;  fragmentation;  19943. 

Mass  spectrometry;  photolysis;  CF2;  C2F4;  kinetics;  laser;  19722. 

Mass  spectrometry;  plutonium;  resin  bead;  safeguards;  uranium; 
isotope  dilution;  SP582,  pp.  538-546  (June  1980). 

Mass  spectrometry;  plutonium;  safeguards;  statistical  evaluation; 
uranium;  alpha  spectrometry;  intercomparison  programs; 
SP582.  pp.  42-54  (June  1980). 

Mass  spectrometry;  plutonium-241;  thermal  ionization;  half-life; 
SP582.  pp.  34-41  (June  1980). 

Mass  spectrometry;  quantitation;  shale  oil;  trace  organic  analy- 
sis; gas  chromatography;  liquid  chromatography;  19598. 

Mass  spectrometry;  research  associate;  urea;  uric  acid;  cholester- 
ol; College  of  American  Pathologists;  definitive  methods;  glu- 
cose; human  serum;  isotope  dilution;  19706. 

Mass  spectroscopy;  phosgene;  polymer;  poly(vinyl  chloride); 
PVC;  pyrolysis;  carbonyl  chloride;  combustion;  decomposi- 
tion; degradation;  electron  capture;  gas  chromatography;  in- 
frared spectroscopy;  19503. 

Mass  spectroscopy;  precision;  uranium  enrichment  measurement; 
accuracy;  gamma-ray  spectroscopy;  SP582,  pp.  103-110  (June 
1980). 

Mass  spectroscopy;  pulse  counting;  resin  beads;  thermal  ioniza- 
tion; uranium;  errors;  isotope  ratios;  19816. 

Mass  standard;  air  buoyancy  correction;  air  density;  mass  mea- 
surement; 19295. 

Mass  storage  technology;  microfiche;  micrographics;  optical 
character  recognition;  communications  technology;  computer 
networks;  computer  technology;  data  entry;  distributed  proc- 
essing; Educational  Resources  Information  Center  (ERIC); 
information  systems;  NBSIR  80-2005. 

Mass  transfer  equilibrium;  mass  transfer  rates;  mathematical 
models;  mixer-settlers;  plutonium  holdup;  uranium  holdup; 
chemical  contactors;  SP582,  pp.  702-711  (June  1980). 

Mass  transfer  rates;  mathematical  models;  mixer-settlers;  plutoni- 


um holdup;  uranium  holdup;  chemical  contactors;  mass  trans- 
fer equilibrium;  SP582.  pp.  702-711  (June  1980). 

Mass  transport;  multiphoton  processes;  vibrational  relaxation; 
diffusion;  energy  transfer;  laser-excited  fluorescence;  laser-in- 
duced chemistry;  19179. 

Master  equations;  neutron  angular  distributions;  preequilibrium 
and  equilibrium  components;  exciton  model;  SP594,  pp.  796- 
799  (Sept.  1980). 

Material  accountability;  measurements;  neutron  interrogation; 
nondestructive  assay;  nuclear  fuel  subassembly;  nuclear  safe- 
guards; process  control;  spent  nuclear  fuel;  assay  accuracy; 
calculations;  criticality  control;  SP582,  pp.  447-456  (June 
1980). 

Material  balance;  material  unaccounted  for;  nondestructive  anal- 
ysis; safeguards;  uranium;  uranium  hexafluoride;  uranium  235; 
gas  centrifuges;  IAEA  safeguards;  isotope  separation;  SP582, 
pp.  261-275  (June  1980). 

Material  balance  declaration;  measurement  error  sources;  sensi- 
tivity analysis;  SP582,  pp.  690-701  (June  1980). 

Material  control;  neutron  activation  analysis;  nondestructive 
assay  (NDA);  safeguards;  accountability  in  fabrication  of  reac- 
tor fuel;  active  neutron  interrogation;  SP582,  pp.  276-307 
(June  1980). 

Material  control  and  accounting;  nondestructive  assay;  nuclear 

material  measurements;  precision;  research  and  development; 

safeguards;  accuracy;  bulk  measurements;  19705. 
Material  dispersion;  mode  scramblers;  optical  detectors;  optical 

fibers;  transfer  function;  bandwidth;  laser  diodes;  TNI 01 9. 
Material  dispersion;  optical  fibers;  bandwidth;  laser  diodes; 

19458 

Material  dispersion;  optical  fibers;  propagation;  group  index; 
19469. 

Material  parameters;  nondestructive  evaluation;  optics;  pene- 
trants; radiography;  ultrasonics;  acoustic  emission;  eddy  cur- 
rents; imaging;  leakage  testing;  magnetics;  NBSIR  80-2162. 

Materials;  nonmetallics;  review;  stainless  steel;  superconductors; 
alloys;  magnets;  19190. 

Materials;  ozone;  paint;  photochemical  oxidants;  reaction  mecha- 
nisms; textile  dyes;  economic;  elastomers;  19768. 

Materials;  polymeric  materials;  solar  collectors;  absorber  materi- 
als; absorptive  coatings;  accelerated  aging;  cover  plates;  dura- 
bility; environmental  exposure;  19364. 

Materials;  programs;  specifications;  dental  agencies;  devices;  his- 
tory; SP571. 

Materials;  superconductor;  aerospace;  magnetic  field;  magnets; 
19199. 

Materials  analysis;  materials  design;  NBS  crystal  data  center; 
user  evaluation;  computer  dissemination;  crystal  data;  identifi- 
cation; TN1112. 

Materials  characterization;  measurement  methods;  microelec- 
tronics; microstructures;  semiconductors;  dimensional  metro- 
logy; electronics;  integrated  circuits;  SP400-61. 

Materials  characterization;  microelectronics;  semiconductors;  di- 
mensional metrology;  electronics;  integrated  circuits;  19109. 

Materials  characterization;  nondestructive  testing;  residual 
stress;  ultrasonics;  velocity;  attenuation;  defect  characteriza- 
tion; flaws;  SP596. 

Materials  degradation;  solar  collector;  durability/reliability;  en- 
vironmental degradation;  19451. 

Materials  design;  NBS  crystal  data  center;  user  evaluation;  com- 
puter dissemination;  crystal  data;  identification;  materials  anal- 
ysis; TN1112. 

Materials  failure;  reaction  rate  theory;  slow  crack  growth;  sur- 
face energy;  environmental  fracture;  fracture;  19843. 

Materials  microstructure;  neutron  scattering;  new  instruments 
and  methods;  nondestructive  testing;  residual  stress;  small- 
angle;  texture  determination;  19811. 

Materials  performance;  alloys;  candidate  materials;  coal  slag; 
19313. 

Materials  processing;  microgravity;  morphological  stability; 
similarity  principle;  crystal;  double-diffusive  convection;  float- 
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ing  zone;  19178. 

Materials  properties;  oxide  coatings;  reactive  sputtering;  trans- 
parent-conductive coatings;  glassy  structure;  laser  damage 
resistance;  SP568.  pp.  359-375  (July  1980). 

Materials  science;  measurement  services;  molecular  science;  Na- 
tional Measurement  Laboratory;  nondestructive  evaluation; 
nuclear  measurement  technology;  physics  research;  radiation 
research;  recycled  materials;  standard  reference  data;  standard 
reference  materials;  SP572. 

Materials  science;  nondestructive  evaluation;  piping;  pressure 
vessels;  product  liability;  pumps  and  valves;  standards;  statisti- 
cal modeling;  welding;  ASME  Boiler  Code;  data;  fabrication; 
failure  analysis;  fatigue;  fracture;  SP588. 

Material  unaccounted  for;  nondestructive  analysis;  safeguards; 
uranium;  uranium  hexafluoride;  uranium  235;  gas  centrifuges; 
IAEA  safeguards;  isotope  separation;  material  balance;  SP582, 
pp.  261-275  (June  1980). 

Mathematical  economics;  noncooperative  games;  aggregation; 
equilibrium;  game  theory;  /  Res.  85,  No.  5,  391-428  (Sept.- 
Oct.  1980). 

Mathematical  model;  natural  gas  components;  nitrogen-methane 

mixtures;  PVTx  properties  measurements;  equation  of  state; 

extended  corresponding  states;  extended  critical  region;  19782. 
Mathematical   model;   superfluid;   thermodynamic  properties; 

computer  program;  deviation  plots;  equation  of  state;  helium 

II;  TN1029. 

Mathematical  model;  test  methods;  drop  test  parameter;  head 
injury;  helmet;  injury  criteria;  NBSIR  80-1987 

Mathematical  modeling;  metals  fatigue;  plastics  fatigue;  quantita- 
tive microscopy;  statistical  aspects  of  fatigue;  composite  mate- 
rials; corrosion  fatigue;  durability;  fatigue;  fatigue  mechanism; 
fatigue  research;  fracture  mechanics;  19448. 

Mathematical  modeling;  micromechanics;  microstructure;  nucle- 
ar fuel  element;  paper;  quantitative  microscopy;  size  effect; 
solid  mechanics;  statistical  methods;  steel;  fatigue;  fracture; 
19086. 

Mathematical  modeling;  micromechanics;  polymers;  quantitative 
microscopy;  slip  bands;  statistical  aspects  of  fatigue;  striations; 
composite  materials;  corrosion  fatigue;  dislocations;  fatigue 
mechanism;  fracture  mechanics;  19087. 

Mathematical  modeling;  modeling  application;  fire;  fire  engi- 
neering; fire  safety;  NBSIR  80-2107 

Mathematical  modeling;  tricalcium  silicate;  cement;  hydration; 
19079. 

Mathematical  models;  mixer-settlers;  plutonium  holdup;  uranium 

holdup;  chemical  contactors;  mass  transfer  equilibrium;  mass 

transfer  rates;  SP582,  pp.  702-711  (June  1980). 
Mathematical  models;  modal  split;  network  analysis;  benefit-cost 

analysis;  combinatorial  optimization;  high-speed  rail;  NBSJR 

79-1724. 

Mathematical  models;  model  access;  model  management;  sensi- 
tivity analysis;  validation;  assessment;  documentation;  econo- 
metric models;  energy  modeling  forum;  energy  models;  evalu- 
ation; SP569. 

Mathematical  models;  program  planning;  building  economics; 
construction;  cost  estimation;  econometric  models;  economic 
analysis;  engineering  economics;  NBS-GCR-80-197. 

Mathematical  models;  sensitivity  analysis;  assessment;  documen- 
tation; energy;  forecasting;  NBSIR  80-2128. 

Mathematical  programming;  nursing  homes;  optimization;  ren- 
ovation; applied  economics;  building  codes;  economic  analy- 
sis; fire  safety;  health  care  facilities;  hospitals;  life  safety; 
NBSIR  79-1929 

Mathematical  programming;  optimization;  rehabilitation;  renova- 
tion; applied  economics;  building  codes;  building  economics; 
cost  estimation;  economic  analysis;  engineering  economics; 
housing;  BSS129. 

Matrix  isolation;  NF3;  normal  coordinate  analysis;  photodisso- 
ciation;  ultraviolet  spectrum;  CO;  discharge  sampling;  F-atom 
reactions;  FCO;  F2CO;  infrared  spectrum;  19393. 

Matrix  isolation;  PO;  PO2;  (PO)2;  ultraviolet  spectrum;  vacuum 


ultraviolet  photolysis;  discharge  sampling;  HPO;  infrared 
spectrum;  19082. 
Matrix  isolation;  photodecomposition;  CFaBr;  CF4Br;  CF3CI; 
CF4CI;  CF3I;  CF4I;  F-atom  reactions;  infrared  spectrum; 
79760. 

Matrix  isolation;  S  atom  reaction;  CF2  reaction;  CF2I;  CF2S;  H 
atom  reaction;  HCF2;  I  atom  reaction;  infrared  spectrum; 
19410 

Mattresses;  nursing  homes;  nursing  staff;  evacuation;  fire  depart- 
ments; fire  extinguishers;  fire  investigations;  NBS-GCR-80- 
216. 

Mattresses;  nursing  homes;  nursing  staff;  room  fires;  sprinkler 
systems;  fire  departments;  fire  extinguishers;  fire  investiga- 
tions; NBS-GCR-80-277 

Mattresses;  nursing  staff;  patients;  fire  departments;  fire  investi- 
gations; NBS-GCR-80-228. 

Mattresses;  nursing  staff;  room  fires;  doors;  fire  alarm  systems; 
fire  departments;  fire  investigations;  hospitals;  NBS-GCR-80- 
260 

Mattresses;  nursing  staff;  smoke;  evacuations;  fire  alarm  systems; 
fire  departments;  fire  investigations;  NBS-GCR-80-268. 

Mattresses;  patients;  smoke;  evacuation;  fire  departments;  fire 
investigations;  NBS-GCR-80-266. 

Mattresses;  smoke;  apartments;  building  fires;  doors;  egress; 
evacuation;  fire  departments;  fire  fighters;  fire  investigations; 
NBS-GCR-79-187 

Mattresses;  smoke;  evacuation;  fire  department;  fire  investiga- 
tions; NBS-GCR-80-262. 

Mattresses;  smoke  movement;  sprinkler  systems;  clothing  ward- 
robes; health  care  facilities;  hospitals;  NBSIR  80-2097. 

Mattresses;  sprinkler  systems;  intermediate  care  facilities;  NBS- 
GCR-80-267 

Maunder  minimum,   models;   simulation;   statistics;  sunspots; 

ARMA  models;  forecasts;  TN1022. 
Maxwell's  velocity  distribution;  rate  coefficients;  cross  sections; 

high  electron  energy;  19356. 
M-centers;  megarad  dosimetry;  N-centers;  radiation  darkening; 

radiation   processing;    R-centers;    absorption  spectroscopy; 

alkali  halides;  color  centers;  darkening  of  crystals;  dosimetry; 

electron  dosimetry;  F-centers;  gamma-ray  dosimetry;  lithium 

fluoride;  19352. 

Mean  field;  sum  rule;  susceptibility;  three  coexistence  phases; 

tricritical  point;  correlation  length;  19135. 
Mean  free  path;  exchange  and  correlation;  low  energy  electrons; 

19858. 

Mean-square  radius  of  gyration;  Monte-Carlo;  reduced  mo- 
ments; star-branched  polymers;  branched  polymers;  expansion 
factor;  19656 

Mean-value  theorem;  Taylor's  theorem;  convexity;  derivatives; 
inequalities;  intermediate  point;  19421. 

Measured  asymmetry;  calculated  scattering  phase  shifts;  SP594, 
pp.  985-987  (Sept.  1980). 

Measured  course;  odometer;  taximeter;  test  procedure;  tire  pres- 
sure; tolerances;  calibration;  distance;  fifth  wheel;  inspection; 
HI  3  7 

Measured  cross  section;  activation  method;  SP594,  pp.  433-435 
(Sept.  1980). 

Measured  performance;  optical  path  difference;  temperature 
profile;  thermal  distortion;  thermal  lensing;  ZnSe;  absorption; 
calculated  performance;  CO2  laser;  holographic  interfero- 
metry;  SP568,  pp.  73-89  (July  1980). 

Measured  cr(£)  at  110°  and  128°  up  to  8.6  MeV  in  excitation 
energy;  nuclear  reactions;  ^^e(e,e^  );  deduced  J,  n,  B{CL)\ 
enriched  ^^e  target;  19691. 

Measured  cr(En,0°);  nuclear  reactions;  gas  target;  SP594,  pp. 
542-544  (Sept.  1980). 

Measured  crj(En,125°);  nuclear  reactions ^  "Th(n,n'y);  time-of- 
flight;  comparison  with  calculated  excitation  functions;  in- 
ferred level  cross  sections  for  22  states;  SP594,  pp.  685-689 
(Sept.  1980). 

Measured  cr9(En,125°);  nuclear  reactions  ^^^(n.n'y);  time-of- 
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flight;  inferred  level  cross  sections  for  20  states;  SP594,  pp. 

680-684  (Sept.  1980). 
Measured  (Tt  for  0(n,n);  calculate  deuterium  plasma  neutron 

spectrum;  fusion;  SP594.  pp.  807-811  (Sept.  1980). 
Measured  ctt  for  2^^;  resonance  at  0.15  eV;  SP594,  pp.  690-691 

(Sept.  1980). 

Measured  0.02  eV  to  30  keV;  fission  integrals;  SP594,  pp.  961- 
965  (Sept.  1980). 

Measurement;  color;  colorimetry;  fluorescent;  fluorescent  speci- 
mens; NBS-GCR-79-185. 

Measurement;  metrology;  on-site  calibration;  PMTE;  calibration 
labs;  calibration,  out-of-service;  central  calibration;  in  situ  cali- 
bration; NBS-GCR-80-282. 

Measurement;  metrology;  PMTE;  recall  intervals;  calibration 
interval;  calibration  interval  algorithms;  calibration  require- 
ments; decision  table;  interval  adjustment;  NBS-GCR-80-283. 

Measurement;  metrology;  precision;  test  equipment;  calibration; 
Federal  Government;  laboratory;  SP546.  1980  Edition. 

Measurement;  modeling;  solar;  testing;  computer;  energy;  heat 
transfer;  hot  water;  19375. 

Measurement;  modeling;  solar;  testing;  computer;  energy;  heat 
transfer;  hot  water;  19459. 

Measurement;  modeling;  solar;  testing;  computer;  energy;  heat 
transfer;  hot  water;  19498. 

Measurement;  performance;  remote  batch;  selection;  service; 
analysis;  computer;  evaluation;  Federal  Information  Process- 
ing Standards  Publication;  FIPS  PUB  72. 

Measurement;  polarized  electrons;  secondary  standards;  signs; 
symbols;  antifouling  coating;  communication;  gamma-ray  mea- 
surement; human  serum;  industrial  development;  industrial 
furnace;  DIM/NBS  64,  No.  2,  1-36  (1980). 

Measurement;  precision;  accuracy;  bias;  19284. 

Measurement  assurance;  measurement  evaluation  technology; 
measurement  services;  physical  standards;  proficiency  testing; 
standard  reference  materials;  testing;  traceability;  calibrations; 
collaborative  reference  programs;  laboratory  performance; 
SP591,  pp.  15-22  (Aug.  1980). 

Measurement  assurance;  metrication;  model  laws  and  regula- 
tions; moisture  loss;  packaging  and  labeling;  specifications  and 
tolerances;  weights  and  measures;  consumer  affairs;  education; 
electronic  devices;  International  Organization  of  Legal  Metro- 
logy; legal  metrology;  SP566. 

Measurement  assurance;  random  errors;  standard  deviation;  sys- 
tematic errors;  uncertainty;  check  standard;  gage  blocks; 
NBSIR  80-2078. 

Measurement  assurance  program;  platinum  resistance  thermom- 
eter; reference  thermometer;  thermometer;  calibration;  check 
thermometers;  fixed  points;  International  Practical  Tempera- 
ture Scale  of  1968;  SP591,  pp.  137-145  (Aug.  1980). 

Measurement  compatibility;  protocol;  reference  methods;  SI 
units;  standard  reference  materials;  traceability;  definitive 
methods;  SP582,  pp.  15-24  (June  1980). 

Measurement  compatibility;  reference  methods;  standard  meth- 
ods; standard  reference  materials;  definitive  methods;  19575. 

Measurement  error;  nuclear  material  accounting;  referee  mea- 
surement methods;  robust  statistical  methods;  systematic 
error,  robust  statistical  methods;  item-dependent  error;  19332. 

Measurement  errors;  noise;  noise  exposure;  sampling  (temporal); 
statistics;  time-varying  signals;  community  noise;  19116. 

Measurement  error  sources;  sensitivity  analysis;  material  balance 
declaration;  SP582,  pp.  690-701  (June  1980). 

Measurement  evaluation  technology;  measurement  services; 
physical  standards;  proficiency  testing;  standard  reference  ma- 
terials; testing;  traceability;  calibrations;  collaborative  refer- 
ence programs;  laboratory  performance;  measurement  assur- 
ance; SP591.  pp.  15-22  (Aug.  1980). 

Measurement  interferences;  mobile  ions;  MOS  capacitor;  silicon; 
thermally  stimulated  measurements;  interface  states;  19166. 

Measurement  methods;  microelectronics;  microstructures;  semi- 
conductors; dimensional  metrology;  electronics;  integrated 
circuits;  materials  characterization;  SP400-61. 


Measurement  methods;  neutron  transmutation  doped  silicon; 
power-device  grade  silicon;  resistivity  variations;  silicon; 
spreading  resistance  measurements;  thermally  stimulated 
measurements;  thyristor  materials  measurements;  thyristor 
measurements;  zinc  oxide  varistors;  NBSIR  80-2061. 

Measurement,  nondestructive;  second  breakdown,  reverse-bias; 
transistor,  power;  turn-off,  transistor;  focusing,  current;  19161. 

Measurement  of  controlled  environments;  agricultural  engineer- 
ing; growth  chambers;  horticulture;  19112. 

Measurement  of  inventory;  nuclear  materials;  safeguards;  inven- 
tory verification;  SP582,  pp.  178-188  (June  1980). 

Measurement  process;  omnifariousness;  precision;  round  robin; 
routine  conditions;  variance  model;  within-laboratory  preci- 
sion; accuracy;  between-laboratory  precision;  components  of 
variance;  duplicity;  ideal  conditions;  SP591,  pp.  31-40  (Aug. 
1980). 

Measurements;  attenuation;  bandwidth;  fiber  optic  joints;  fiber 
optics;  fiber  optics-single  mode;  index  profile;  SP597. 

Measurements;  measurement  standards;  radiation;  radiation  haz- 
ards; radiation  safety;  radiation  standards;  standardization; 
standards;  history;  ionizing  radiation;  19551. 

Measurements;  metals;  standards;  wear;  corrosion;  19950. 

Measurements;  metric;  metrology;  SI;  standards;  units;  19628. 

Measurements;  metric;  metrology;  SI;  standards;  units;  19868. 

Measurements;  neutron  interrogation;  nondestructive  assay;  nu- 
clear fuel  subassembly;  nuclear  safeguards;  process  control; 
spent  nuclear  fuel;  assay  accuracy;  calculations;  criticality 
control;  material  accountability;  SP582,  pp.  447-456  (June 
1980). 

Measurements;  number  of  nuclei;  samples;  spectrometric  analy- 
sis; transmission;  SP594,  pp.  903-906  (Sept.  1980). 

Measurements;  operations;  performance;  SP500-65,  pp.  279-287 
(Oct.  1980). 

Measurements;  optical  communications;  quality  control;  attenu- 
ation; fiber  optics;  interlaboratory  comparisons;  19461. 

Measurements;  radiation;  radon;  radon  daughters;  ventilation; 
buildings;  environment;  health;  SP581. 

Measurements;  radiation;  random  uncertainty;  systematic  uncer- 
tainty; data  reporting;  environmental;  19301. 

Measurements;  radio  frequency;  surface  science;  tetrafluoroethy- 
lene  powder;  water  conservation;  alternate  fuels;  data  commu- 
nications; energy;  erosion;  instrument  landing;  DIM/NBS  64, 
No.  5,  1-28  (1980). 

Measurement  seminars;  photon-recoil  components;  SRM's; 
atomic  properties;  computers;  emissions  testing;  energy;  fun- 
damental constants;  gas;  grants;  marketplace;  DIM/NBS  64, 
No.  1,  1-24  (1980). 

Measurement  services;  molecular  science;  National  Measure- 
ment Laboratory;  nondestructive  evaluation;  nuclear  measure- 
ment technology;  physics  research;  radiation  research;  recy- 
cled materials;  standard  reference  data;  standard  reference 
materials;  technical  activities;  SP572. 

Measurement  services;  physical  standards;  proficiency  testing; 
standard  reference  materials;  testing;  traceability;  calibrations; 
collaborative  reference  programs;  laboratory  performance; 
measurement  assurance;  measurement  evaluation  technology; 
SP591.  pp.  15-22  (Aug.  1980). 

Measurement  services;  standardization;  AID;  assistance;  devel- 
oping economies;  foreign  relations;  industrializing  nations;  in- 
ternational relations;  LDC's;  NBSIR  80-2021. 

Measurement  standards;  radiation;  radiation  hazards;  radiation 
safety;  radiation  standards;  standardization;  standards;  history; 
ionizing  radiation;  measurements;  19551. 

Measurement  system;  metric  system;  SI;  base  units;  convention 
of  the  meter;  economic  benefits;  epistemology;  19639. 

Measurement  systems;  product  standards;  standard  reference 
data;  standard  reference  materials;  engineering  standards;  in- 
formation interchange;  19905. 

Measurement  technology;  microelectronics;  phosphorus  pileup; 
photolithography;  pull  test;  random  fault  test  structures;  resis- 
tivity; scanning  acoustic  microscope;  scanning  electron  micro- 
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scope;  semiconductor  devices;  semiconductor  materials;  semi- 
conductor process  control;  SP400-45. 

Measurement  technology;  microelectronics;  semiconductor  de- 
vices; semiconductor  materials;  semiconductor  process  con- 
trol; silicon;  electronics;  integrated  circuits;  NBSIR  80-2006. 

Measurement  technology;  moisture  accumulation;  nondestruc- 
tive tests;  thermal  resistance;  built-up  roofs;  NBSIR  80-2100. 

Measurement  technology;  Pakistan;  standardization;  Agency  for 
International  Development;  development  assistance;  industri- 
alization; less  developed  countries;  NBSIR  80-2051. 

Measurement  technology;  photovoltaic  energy  conversion;  pho- 
tovoltaics;  solar  cells;  test  method  preparation;  consensus 
standards;  NBSIR  80-2060 

Measurement  uncertainties;  microwave  mixer  diodes;  modula- 
tion; point-contact  diodes;  reflectometer;  return  loss; 
Schottky-barrier  diodes;  semiconductor  diodes;  standing-wave 
ratio  (SWR);  conversion  loss;  diode  measurement;  intermedi- 
ate-frequency (i-f)  output  conductance;  SP400-16. 

Measures;  scales;  specifications;  taximeters;  tolerances;  volume- 
measuring  devices;  weighing  devices;  weights;  length-measur- 
ing devices;  liquid-measuring  devices;  H44,  1980  Edition. 

Measures;  weights;  weights  and  measures;  AID;  assistance;  de- 
veloping economies;  foreign  relations;  industrializing  nations; 
international  relations;  NBSIR  80-2021 

Measure  time-of-flight  spectra;  Fe,  Cu,  Ni,  Pb;  SP594,  pp.  139- 
142  (Sept.  1980). 

Measuring  process;  proficiency  testing;  Youden  two-sample 
analysis;  collaborative  reference  program,  test  method;  interla- 
boratory  testing;  laboratory  evaluation;  linear  model;  SP591, 
pp.  25-30  (Aug.  1980). 

Mechanical  conditioning;  nonlinear  viscoelasticity;  normal 
stresses;  poly(methyl  methacrylate);  shear  stresses;  BKZ 
theory;  19707. 

Mechanical  engineering;  nuclear  reactors;  piping;  pressure 
vessel;  pump;  reliability;  risk  analysis;  valves;  failure  data; 
fatigue;  fracture;  inservice  data;  19085. 

Mechanical  insulation;  industrial/commercial  thermal  insulation; 
insulation  program  plan;  19725. 

Mechanical  integrity;  nondestructive  evaluation;  normal  modes; 
orthopedic  implants;  piezoelectric  polymer;  plastics;  vibra- 
tions; 19952 

Mechanical  properties;  nickel  alloys;  steels;  fatigue  (materials); 
fracture  (materials);  low  temperature  tests;  19550. 

Mechanical  properties;  niobium-tin;  niobium-titanium;  strain;  su- 
perconducting coil  composite;  superconducting  wire;  critical 
current;  fiberglass/epoxy  composite;  NBSIR  80-1633. 

Mechanical  properties;  optical  properties;  ultraviolet  transmis- 
sion; fluorides;  forging;  laser  windows;  lithium  fluoride; 
SP568,  pp.  39-46  (July  1980). 

Mechanical  properties;  PMMA;  polyethylene;  poly(methyl 
methacrylate);  time-dependent  behavior;  additivity  of  damage; 
Bailey  criterion;  damage  accumulation;  failure;  fatigue;  19690. 

Mechanical  properties;  specific  heat;  thermal  expansion;  hard- 
ness; homogeneity;  infrared  laser  absorption  properties;  SP568, 
pp.  65-72  (July  1980). 

Mechanical  properties;  stainless  steel;  strength;  toughness; 
welds;  cryogenic;  delta  ferrite;  ferrite  content;  fracture;  19673. 

Mechanical  reliability;  mechanics;  strength;  ceramics;  crack 
growth;  delayed  failure;  fracture;  19636. 

Mechanics;  strength;  ceramics;  crack  growth;  delayed  failure; 
fracture;  mechanical  reliability;  19636. 

Medical  physics;  spectroscopy;  Broida;  combustion;  flames;  free 
radicals;  19680. 

Medical  x-ray  image;  x-ray  image  storage;  digital  image  require- 
ment; image  information;  information  content;  19134. 

Medium  temperature  collector;  solar  energy;  special  collectors; 
energy  estimates;  geographical  distribution;  low  temperature 
collectors;  manufacturing  activity;  19527. 

Megarad  dosimetry;  N-centers;  radiation  darkening;  radiation 
processing;  R-centers;  absorption  spectroscopy;  alkali  halides; 
color  centers;  darkening  of  crystals;  dosimetry;  electron  dosi- 


metry; F-centers;  gamma-ray  dosimetry;  lithium  fluoride;  M- 
centers;  19352. 

Megarod  dosimetry;  nylon  polycarbonate;  polyethylene  ter- 
ephthalate;  polymethyl  methacrylate;  polyvinyl  chloride;  po- 
lyvinyl fluoride;  polyvinyl  pyrrolidone  radiochromic  dyes; 
temperature  dependence;  absorption  spectroscopy;  blue  cello- 
phane; cellulose  triacetate;  dosimetry;  19326. 

Melting;  niobium;  dynamic  techniques;  heat  of  fusion;  high  tem- 
peratures; 19745. 

Melting;  normal  spectral  emittance;  palladium;  radiance  tem- 
perature; dynamic  measurements;  high  temperature;  19063. 

Melting;  radiance  temperature;  vanadium;  emittance;  high-speed 
measurements;  high  temperature;  19349. 

Melting;  small  particles;  solid  solutions;  solubility;  surfaces;  ther- 
modynamics; vapor  pressure;  interstitials;  19830. 

Melting  curves;  metastability;  phase  diagram;  plastic  crystal; 
pressure;  carbon  tetrachloride;  19470. 

Melting  line;  mercury;  pressure;  pressure  fixed  points;  pressure 
metrology;  pressure  scale;  19286. 

Melting  point;  stainless  steel;  thermodynamics;  dynamic  meas- 
urements; electrical  resistivity;  emittance;  heat  capacity;  high 
temperature;  19541. 

Melting  pressures;  PVT;  vapor  pressure;  compressibility;  densi- 
ty; ethylene;  19682. 

Melting  temperature;  row  nucleation;  stirred  solution;  strained 
melt;  crystallization  temperature;  19904. 

Meniscus;  silicon;  stability;  crystal;  Czochralski;  edge-defined 
film-fed  growth  (EFG);  floating  zone;  19945. 

Mental  disorders;  smoke;  upholstered  furniture;  evacuation;  fire 
departments;  fire  fatalities;  fire  investigations;  flashover;  group 
homes;  halfway  houses;  NBS-GCR-80-200. 

Merchant  vessels;  shipboard  fires;  cost  benefit  analysis;  cost 
effectiveness;  fire  departments;  fire  losses;  fire  models;  fire 
protection;  marine  transportation;  NBS-GCR-79-173. 

Mercury;  pressure;  pressure  fixed  points;  pressure  metrology; 
pressure  scale;  melting  line;  19286. 

Mercury;  radiochemical;  separation;  solvent  extraction;  activa- 
tion analysis;  cadmium;  19283. 

Mercury/alloy  ration  in  dental  amalgam;  mercury  content  in 
dental  amalgam;  zinc  in  dental  amalgam;  comprehensive 
strength  of  amalgam;  density  of  dental  amalgam;  dental  amal- 
gam; dimensional  change  in  dental  amalgam;  19632. 

Mercury  content;  creep;  dental  amalgam;  high-copper  alloy; 
19107 

Mercury  content  in  dental  amalgam;  zinc  in  dental  amalgam; 
comprehensive  strength  of  amalgam;  density  of  dental  amal- 
gam; dental  amalgam;  dimensional  change  in  dental  amalgam; 
mercury/alloy  ration  in  dental  amalgam;  19632. 

Mercury  (I)  chloride;  solubility;  solubility  product;  standard 
electrode  potentials;  standard  thermodynamic  functions;  com- 
pilation of  solubility  data;  disproportionation  of  mercury  (I); 
electromotive  force  measurements;  JPCRD  9,  No.  4,  1307- 
1330  (1980). 

Message  overhead;  modular  design;  system  tuning;  capabilities; 
SP500-65,  pp.  319-330  (Oct.  1980). 

Metal  atoms;  discharges;  excimer  laser;  19334. 

Metal  erosion;  wear;  copper;  electron  microscopy;  erosion;  im- 
pingement erosion;  19941. 

Metal  exploration;  natural  gamma  radiation;  neutron  activation 
analysis;  neutron  inelastic  scattering;  nuclear  cross  sections; 
nuclear  reactors;  radiative  neutron  capture;  reaction  interfer- 
ences; scattered  gamma  radiation;  SP594,  pp.  615-626  (Sept. 
1980). 

Metal  hydride;  neutron  scattering;  phonon;  alloy;  elastic  con- 
stants; interstitial  defect;  19613. 

Metallic  glass;  neutron  scattering;  structure;  vibration  spectrum; 
hydride;  interstitial  holes;  19606. 

Metallic  glasses;  neutron  scattering;  rare  earths;  structural  prop- 
erties; amorphous  alloys;  magnetism;  19113. 

Metallic  glasses;  palladium-copper-silicon  alloys;  rapid  solidifica- 
tion; amorphous  alloys;  coupled  growth;  eutectic  solidifica- 
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tion;  19891. 

Metallic  materials;  microstructure;  sliding  wear;  wear;  wear 
models;  copper  alloys;  friction;  19826. 

Metallization;  ohmic  contacts;  reliability;  semiconductor  meas- 
urements; sheet  resistance;  solar  cells;  cell  cracks;  device 
measurements;  laser  scanning;  light  biasing;  19435: 

Metallization;  ohmic  contacts;  reliability;  semiconductor  meas- 
urements; sheet  resistance;  solar  cell;  solar  cell  measurements; 
solar  cell  stability;  device  measurements;  laser  scanning;  light- 
biasing;  NBSIR  80-2027. 

Metalloenzymes,  single  crystal;  12-membered  cage,  x-ray  dif- 
fraction; ((C7H7)3P)4Cu4W202S6;  coordination  complex; 
19173. 

Metal-on-fused  silica  filters;  optical  transmittance  accuracy;  po- 
larization; reflections;  spectral  bandpass;  standard  reference 
materials  in  spectrophotometry;  stray  radiation;  transmittance 
stability;  filters  for  spectrophotometry;  SP260-68. 

Metal-oxide-semiconductor  device;  process-induced  radiation 
damage;  radiation  damage;  semiconductor  devices;  very  large 
scale  integration;  x-ray  lithography;  electron-beam  lithog- 
raphy; 19162. 

Metals;  plastic  deformation;  steel;  surfaces;  wear;  wear  debris; 
copper;  electron  microscopy;  friction;  NBSIR  80-2058  (ONR). 

Metals;  pumps;  valves;  wear;  cyclones;  energy;  erosion;  NBSIR 
80-2045  (DOE). 

Metals;  standards;  wear;  corrosion;  measurements;  19950. 

Metals;  surfaces;  deformation;  erosion;  impact;  19936. 

Metals  fatigue;  plastics  fatigue;  quantitative  microscopy;  statisti- 
cal aspects  of  fatigue;  composite  materials;  corrosion  fatigue; 
durability;  fatigue;  fatigue  mechanism;  fatigue  research;  frac- 
ture mechanics;  mathematical  modeling;  19448. 

Metal  surface  effects;  nitrogen  dioxide;  oxidation;  recycled  base 
stocks;  thermal  analysis;  virgin  base  stocks;  differential  scan- 
ning calorimeter;  lubricating  oil;  19788. 

Metaphosphates;  molten  salts;  molybdates;  sulfates;  sulfides;  sur- 
face tension;  tungstates;  viscosity;  carbonates;  density;  electri- 
cal conductance;  hexafluoraluminates;  JPCRD  9,  No.  4,  831- 
1022  (1980). 

Metaprogramming;  operationalism;  programmer  measurement; 
programmer  productivity;  SP500-65,  pp.  49-52  (Oct.  1980). 

Metastability;  phase  diagram;  plastic  crystal;  pressure;  carbon 
tetrachloride;  melting  curves;  19470. 

Metastable;  olefin;  ozone;  SO2;  thiirane;  active  nitrogen;  19424. 

Metering;  rate  structures;  water  conservation;  consumer  educa- 
tion; energy  conservation;  feedback;  incentives;  NBSIR  80- 
2119. 

Methacrylate;  polymerization;  synthesis;  adhesion;  dentin;  diiso- 
cyanates;  hydroxyethyl;  isocyanato  urethane  methacrylates; 
19136. 

Methanation;  nickel;  poisoning;  catalyst;  Fischer-Tropsch  syn- 
thesis; hydrogenation;  19201. 

Methanation;  nickel;  single  crystal;  carbide;  carbon;  catalysis; 
kinetics;  19480. 

Methanation;  ruthenium;  single  crystal;  carbon;  catalysis;  hydro- 
genation; kinetics;  19492. 

Methane;  neon;  nitrogen;  oxygen;  thermal  conductivity;  velocity 
of  sound;  viscosity;  argon;  computer  programs;  density;  enth- 
alpy; entropy;  equation  of  state;  heat  capacity  at  constant 
pressure;  heat  capacity  at  constant  volume;  helium;  hydrogen; 
TN1025. 

Methane;  nonlinear  spectroscopy;  ultra  resolution  laser  spectros- 
copy; hyperfine  structure;  19225. 

Methane  +  propane;  binary  mixtures;  data  correlation;  excess 
volumes;  heat  of  mixing;  liquid-vapor  equilibria;  JPCRD  9, 
No.  3,  721-734  (1980). 

Methanol;  nickel;  surface  intermediates;  thermal  programmed 
desorption;  carbon  monoxide;  hydrogen;  19292. 

Methanol;  phase  transition;  surface;  surface  tension;  wetting; 
contact  angle;  critical  point;  cyclohexane;  interface;  19306. 

Method  accuracy;  multielement  analyses;  NBS  standard  refer- 
ence materials;  spectrophotometry;  systematic  errors;  trans- 


mittance accuracy;  absorbance  accuracy;  instrumental  stand- 
ards; 19818 

Method  approximations;  multigroup  data;  neutron  propagation; 
SP594,  pp.  190-193  (Sept.  1980). 

Method  of  sale  of  commodities;  open  dating;  packaging  and 
labeling;  registration  of  servicemen;  unit  pricing;  weighmaster 
law;  basic  weights  and  measures  law;  H130,  1979  Edition. 

Method  of  sale  of  commodities;  open  dating;  packaging  &  label- 
ing; registration  of  servicemen;  unit  pricing;  weighmaster  law; 
basic  weights  &  measures  law;  HI 30,  1980  Edition. 

Methodology;  policy  experiments;  policy  problems;  technology- 
based  industries;  Experimental  Technology  Incentives  Pro- 
gram; framework;  NBS-GCR-ETIP  80-92. 

Methodology;  reliability;  terminology;  testing;  useful  life;  con- 
sumer products;  life-cycle  performance;  NBSIR  76-1157. 

Methods;  thermal  analysis;  instrumentation  review;  SP580,  pp. 
219-233  (Aug.  1980). 

Methyl  chloroform;  OH  radicals;  rate  constant;  resonance  flu- 
orescence; stratospheric  ozone;  atmospheric  chemistry;  19092. 

Methyl  cyanide;  microwave  spectra;  molecular  constants;  radio 
astronomy;  rotational  transitions;  interstellar  molecules;  line 
strengths;  JPCRD  9,  No.  3,  659-720  (1980). 

Methyl  group;  molecular  reorientation;  neutron  scattering;  nitro- 
methane;  quantum  tunnelling;  x-ray  scattering;  19810. 

Methyl  group;  molecular  reorientation;  neutron  scattering;  nitro- 
methane;  quantum  tunnelling;  x-ray  scattering;  19809. 

Methylisocyanide;  rhodium;  aluminium  oxide;  chemisorption;  in- 
frared spectroscopy;  isomerization;  19831. 

Methylmercury;  organometals;  speciation;  electrochemical  de- 
tector; high  performance  liquid  chromatography;  19555. 

Methyl  radicals;  modeling;  oxidation;  oxygen;  rate  constant;  at- 
mospheric reactions;  combustion;  19149. 

Metric;  metrology;  SI;  standards;  units;  measurements;  19628. 

Metric;  metrology;  SI;  standards;  units;  measurements;  19868. 

Metrication;  metric  transition;  building  codes;  conversion  strate- 
gies; harmonization;  SP586.  pp.  227-251  (June  1980). 

Metrication;  metrology;  quality  assurance;  standardization;  test 
laboratories;  weights  and  measures  laws;  Agency  for  Interna- 
tional Development;  development  assistance;  Honduras;  legal 
metrology;  NBSIR  80-1969. 

Metrication;  model  laws  and  regulations;  moisture  loss;  packag- 
ing and  labeling;  specifications  and  tolerances;  weights  and 
measures;  consumer  affairs;  education;  electronic  devices;  In- 
ternational Organization  of  Legal  Metrology;  legal  metrology; 
measurement  assurance;  SP566. 

Metrication;  regulatory  coordination;  standardization  and  inter- 
national harmonization;  building  codes;  building  standards;  di- 
mensional coordination;  19518. 

Metric  bibliography;  metric  conversion  timetable;  metric  deci- 
sion; metric  product  sizes;  metric  system  (SI);  construction 
industries;  dimensional  coordination;  SP598. 

Metric  building  design;  metric  building  products;  modular  co- 
ordination; building  module;  controlling  dimensions;  coordi- 
nating sizes;  dimensional  coordination;  19516. 

Metric  building  products;  modular  coordination;  building 
module;  controlling  dimensions;  coordinating  sizes;  dimension- 
al coordination;  metric  building  design;  19516. 

Metric  conversion;  preferred  dimensions;  preferred  values;  SI 
units  for  building;  convenient  values;  19519. 

Metric  conversion  timetable;  metric  decision;  metric  product 
sizes;  metric  system  (SI);  construction  industries;  dimensional 
coordination;  metric  bibliography;  SP598. 

Metric  decision;  metric  product  sizes;  metric  system  (SI);  con- 
struction industries;  dimensional  coordination;  metric  bibliog- 
raphy; metric  conversion  timetable;  SP598. 

Metric  design  and  construction;  modular  coordination;  stand- 
ards; building  module;  dimensional  coordination;  SP595. 

Metric  familiarization;  metric  products  and  non-metric  buildings; 
repair  and  maintenance;  adaptation  of  building  materials; 
19520 


521 


Metric  products  and  non-metric  buildings;  repair  and  mainte- 
nance; adaptation  of  building  materials;  metric  familiarization; 
19520. 

Metric  product  sizes;  metric  system  (SI);  construction  industries; 
dimensional  coordination;  metric  bibliography;  metric  conver- 
sion timetable;  metric  decision;  SP598. 

Metric  system;  SI;  base  units;  convention  of  the  meter;  econom- 
ic benefits;  epistemology;  measurement  system;  19639. 

Metric  system  (SI);  construction  industries;  dimensional  coordi- 
nation; metric  bibliography;  metric  conversion  timetable; 
metric  decision;  metric  product  sizes;  SP598. 

Metric  transition;  building  codes;  conversion  strategies;  harmo- 
nization; metrication;  SP586,  pp.  227-251  (June  1980). 

Metrology;  micrometrology;  microscopy;  optical  imaging;  criti- 
cal dimensions;  linewidth;  19802. 

Metrology;  on-site  calibration;  PMTE;  calibration  labs;  calibra- 
tion, out-of-service;  central  calibration;  in  situ  calibration; 
measurement;  NBS-GCR-80-282. 

Metrology;  PMTE;  recall  intervals;  calibration  interval;  calibra- 
tion interval  algorithms;  calibration  requirements;  decision 
table;  interval  adjustment;  measurement;  NBS-GCR-80-283. 

Metrology;  precision;  test  equipment;  calibration;  Federal  Gov- 
ernment; laboratory;  measurement;  SP546,  1980  Edition. 

Metrology;  precision  balance;  precision  electrical  measurement; 
absolute  volt;  balance  equations  of  motion;  D'Alembert's  prin- 
ciple; NBSIR  80-2143. 

Metrology;  profilometer;  razor  blade;  SEM;  stylus;  surface;  sur- 
face roughness;  surface  texture;  19064. 

Metrology;  quality  assurance;  standardization;  test  laboratories; 
weights  and  measures  laws;  Agency  for  International  Devel- 
opment; development  assistance;  Honduras;  legal  metrology; 
metrication;  NBSIR  80-1969. 

Metrology;  SI;  standards;  units;  measurements;  metric;  19628. 

Metrology;  SI;  standards;  units;  measurements;  metric;  19868. 

Metrology;  seminars;  State/local;  training;  inspectors;  labora- 
tory; 19438 

Metrology;  standardization;  Third  World;  calibration;  develop- 
ment; Indonesia;  industrialization;  instrumentation;  less  devel- 
oped country;  NBSIR  78-1583. 

Metrology  for  semiconductors;  National  Bureau  of  Standards; 
photomasking;  resistivity;  second  breakdown;  semiconductors; 
test  structures;  thermal  resistance;  very  large  scale  integration; 
VLSI;  wire  bonds;  Department  of  Commerce;  integrated  cir- 
cuits; NBSIR  80-2057. 

MeV;  multigroup  calculation;  neutron  flux  spectra;  thoria;  time- 
of-flight;  cross  section;  ENDF/B;  keV;  LINAC;  SP594,  pp. 
545-547  (Sept.  1980). 

MeV  neutrons;  neptunium-237;  standard;  uranium-235;  cross  sec- 
tion; fission;  SP594,  pp.  971-975  (Sept.  1980). 

MeV  range;  neutron-induced;  systematics;  fission  cross  sections; 
19553. 

Mg  isoelectronic  sequence;  transition  probability;  fine  structure; 
intercombination  line;  19505. 

MHD;  plasma  conductivity;  electron  scattering  cross  section; 
error  analysis;  19090. 

MHD;  silicates;  coal  slag;  conductivity;  electrical;  electrical 
conductivity;  ferric;  ferric/ferrous  ratio;  ferrous;  ionic;  ionic 
conductivity;  magnetohydrodynamics  iron;  19576. 

MIS;  on-line  retrieval;  computer  programs;  data  analysis;  data 
base  management;  data  retrieval;  information  retrieval;  19884. 

MIUS;  on-site  utilities;  energy  conservation;  environmental 
impact;  feasibility  study;  integrated  utilities;  NBSIR  79-1787. 

Microanalysis;  Monte  Carlo  electron  trajectory  simulation;  spa- 
tial resolution;  analytical  electron  microscopy;  electron  scat- 
tering; energy  dispersive  x-ray  spectrometry;  19660. 

Microanalysis;  microdroplets;  particles;  particulate  matter;  bio- 
logical fluids;  electron  microprobe;  electron  microscopy;  ion 
probe;  light  microscopy;  SP533. 

Microanalysis;  mineralogy;  Raman  spectroscopy;  chemical  anal- 
ysis; fluid  inclusions;  gemmology;  19577. 

Microanalysis;  particle  analysis;  Raman  microprobe;  Raman 


spectroscopy;  laser-induced  effects;  light  scattering;  19650. 

Microanalysis;  particle  analysis  x-ray;  quantitative  analysis;  con- 
tinuum intensity;  electron  probe;  19679. 

Microanalysis;  qualitative  analysis;  quantitative  analysis;  scan- 
ning electron  microscopy;  spectral  artifacts;  transmission  elec- 
tron microscopy;  electron  probe  microanalysis;  energy  disper- 
sive x-ray  spectrometry;  19088. 

Microanalysis;  quantitative  analysis;  secondary  ion  mass  spec- 
trometry; sputtering;  surface  analysis;  ion  microprobe  mass 
analysis;  19532. 

Microanalysis;  quantitative  analysis;  secondary  ion  mass  spec- 
trometry; surface  analysis;  glasses;  ion  microprobe  mass  analy- 
sis; 19869. 

Microanalysis;  quantitative  analysis;  secondary  ion  mass  spec- 
trometry; surface  analysis;  ion  microanalysis;  ion  microprobe; 
19643. 

Microanalysis;  relative  elemental  sensitivity  factors;  secondary 
ion  mass  spectrometry;  surface  analysis;  ion  probe  microanaly- 
sis; local  thermal  equilibrium  model;  19151. 

Microanalysis;  secondary  ion  mass  spectrometry;  sensitivity  fac- 
tors; sputtering;  surface  analysis;  local  thermal  equilibrium 
model;  19642. 

Microanalysis;  semiconductor  materials;  sensitivity;  trace  ele- 
ment analysis;  accuracy;  analytical  methods;  19314. 

Microcalorimeter;  pacemaker;  power  cell;  self-discharge;  bat- 
tery; J.  Res.  85,  No.  3,  193-203  (May-June  1980). 

MicroChannel  plate;  portable;  rare-earth  scintillator;  small- 
format;  x-ray  imaging  system;       x-ray  source;  19402. 

MicroChannel  plates;  position-sensitive  detector;  x-ray  telescope; 
Csl  scintillator;  energy  resolution;  low-energy  gamma  rays; 
19401. 

Microclimatic  prediction;  pedestrian  comfort;  wind;  wind  envi- 
ronment; cool  environments;  19106. 

Microcomputer;  minicomputer;  analytical  chemistry;  automa- 
tion; instrumentation;  19411. 

Microcomputer;  track  counting;  fission  rate;  fused  quartz  track 
recorder;  SP594.  pp.  512-515  (Sept.  1980). 

Microcomputer  bus;  microcomputer  interfacing;  microcomputer 
standards;  backplane  bus;  component  level  bus;  local  area 
networks;  NBS-GCR-80-288 

Microcomputer  interfacing;  microcomputer  standards;  backplane 
bus;  component  level  bus;  local  area  networks;  microcom- 
puter bus;  NBS-GCR-80-288 

Microcomputers  and  minicomputers;  microprocessor  applica- 
tions; programmable  controllers;  building  automation;  building 
controls;  building  energy  management  systems;  chiller  con- 
trols; distributed  control  systems;  energy  conservation;  energy 
conservation  devices;  NBSIR  80-2065. 

Microcomputer  standards;  backplane  bus;  component  level  bus; 
local  area  networks;  microcomputer  bus;  microcomputer  in- 
terfacing; NBS-GCR-80-288 

Microcrack  formation;  microfibrillar  structure;  rupture  of  taut 
tie  molecules;  strain  to  break;  stress  to  break;  coalescence  of 
microcracks;  end  of  microfibril;  19948. 

Microcreep;  optical  mirrors;  beryllium;  creep;  dimensional  insta- 
bility; inertial  guidance;  19896. 

Microdensitometry;  microlithography;  micrometrology;  optical 
microscopy;  partially  coherent  imaging;  coherence;  laser  ap- 
plications; 19164. 

Microdroplets;  particles;  particulate  matter;  biological  fluids; 
electron  microprobe;  electron  microscopy;  ion  probe;  light 
microscopy;  microanalysis;  SP533. 

Microelectrodes;  microvolume;  analysis;  biophysics;  chloride; 
fluorides;  19280. 

Microelectronics;  micrometrology;  optical  microscope;  photo- 
electric microscope;  photomask;  scanning  electron  microc- 
sope;  semiconductor  technology;  filar  eyepiece;  image-shear- 
ing eyepiece;  integrated  circuits;  linewidth  measurements; 
SP400-43. 

Microelectronics;  microstructures;  semiconductors;  dimensional 
metrology;  electronics;  integrated  circuits;  materials  charac- 
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terization;  measurement  methods;  SP400-61. 

Microelectronics;  phosphorus  pileup;  photolithography;  pull 
test;  random  fault  test  structures;  resistivity;  scanning  acoustic 
microscope;  scanning  electron  microscope;  semiconductor  de- 
vices; semiconductor  materials;  semiconductor  process  con- 
trol; silicon;  silicon  dioxide;  SP400-45. 

Microelectronics;  semiconductor  devices;  semiconductor  materi- 
als; semiconductor  process  control;  silicon;  electronics;  inte- 
grated circuits;  measurement  technology;  NBSIR  80-2006. 

Microelectronics;  semiconductors;  dimensional  metrology;  elec- 
tronics; integrated  circuits;  materials  characterization;  19109. 

Microelectronic  test  structure;  process  validation  wafer;  random 
fault  test  structure;  sheet  resistor;  test  methods;  test  pattern; 
test  structure;  circuit  characterization;  cross-bridge  sheet  resis- 
tor; electrical  alignment  test  structure;  gated  diode;  integrated 
test  structure;  19165. 

Microfibril;  microfibrillar;  tie  molecules;  annealing;  drawing; 
fibril;  fibrous  structure;  high  elastic  modulus  material;  19688. 

Microfibril;  necking;  plastic  deformation;  spherulitic  structure; 
tie  molecule;  crystalline  polymer;  cylindritic  structure;  fibril; 
fibrous  structure;  19674. 

Microfibrillar;  tie  molecules;  annealing;  drawing;  fibril;  fibrous 
structure;  high  elastic  modulus  material;  microfibril;  19688. 

Microfibrillar  structure;  rupture  of  taut  tie  molecules;  strain  to 
break;  stress  to  break;  coalescence  of  microcracks;  end  of 
microfibril;  microcrack  formation;  19948. 

Microfibrils;  point  defects  of  microfibrillar  structure;  ruptured 
chains;  strength;  tie  molecules;  crystalline  polymer;  elastic 
modulus;  fibrils;  fibrous  structure;  fracture;  load-elongation 
curve;  19901. 

Microfibrils;  superdrawing;  Taut  tie  molecules;  annealing;  crys- 
tallization; elastic  modulus;  fibrils;  fibrous  structure;  19903. 

Microfiche;  micrographics;  optical  character  recognition;  com- 
munications technology;  computer  networks;  computer  tech- 
nology; data  entry;  distributed  processing;  Educational  Re- 
sources Information  Center  (ERIC);  information  systems;  in- 
telligent terminals;  NBSIR  80-2005. 

Micrographics;  optical  character  recognition;  communications 
technology;  computer  networks;  computer  technology;  data 
entry;  distributed  processing;  Educational  Resources  Informa- 
tion Center  (ERIC);  information  systems;  intelligent  terminals; 
mass  storage  technology;  NBSIR  80-2005. 

Microgravity;  morphological  stability;  similarity  principle;  crys- 
tal; double-diffusive  convection;  floating  zone;  materials  proc- 
essing; 19178 

Microhardness;  nondestructive  testing;  brass;  copper;  hardness 
testing;  Knoop;  19849. 

Microlithography;  micrometrology;  microscopy;  linewidth  mea- 
surement; 19546. 

Microlithography;  micrometrology;  optical  microscopy;  partial- 
ly coherent  imaging;  coherence;  laser  applications;  microden- 
sitometry;  19164. 

Micromechanics;  microstructure;  nuclear  fuel  element;  paper; 
quantitative  microscopy;  size  effect;  solid  mechanics;  statisti- 
cal methods;  steel;  fatigue;  fracture;  mathematical  modeling; 
19086 

Micromechanics;  polymers;  quantitative  microscopy;  slip  bands; 
statistical  aspects  of  fatigue;  striations;  composite  materials; 
corrosion  fatigue;  dislocations;  fatigue  mechanism;  fracture 
mechanics;  mathematical  modeling;  19087. 

Micrometer  scale;  scanning  electron  microscope;  electroform- 
ing;  electroplating;  19833. 

Micrometrology;  microscopy;  linewidth  measurement;  micro- 
lithography; 19546. 

Micrometrology;  microscopy;  optical  imaging;  critical  dimen- 
sions; linewidth;  metrology;  19802. 

Micrometrology;  optical  microscope;  photoelectric  microscope; 
photomask;  scanning  electron  microcsope;  semiconductor 
technology;  filar  eyepiece;  image-shearing  eyepiece;  integrat- 
ed circuits;  linewidth  measurements;  microelectronics;  SP400- 
43. 


Micrometrology;  optical  microscopy;  partially  coherent  imag- 
ing; coherence;  laser  applications;  microdensitometry;  micro- 
lithography; 19164. 

Microphone  cable;  microphone  connector;  mobile  FM  trans- 
ceiver; communications  equipment  standard;  compatibility;  in- 
terchangeability;  law  enforcement;  7  9  707. 

Microphone  connector;  mobile  FM  transceiver;  communications 
equipment  standard;  compatibility;  interchangeability;  law  en- 
forcement; microphone  cable;  19701. 

Microporous  filler;  system  nontoxicity;  x-ray  opacification; 
dental  composite  resin  restorations;  finishability;  gelled  inor- 
ganic "polymers";  U.S.  Patent  4,217.264. 

Microprocessor  applications;  programmable  controllers;  building 
automation;  building  controls;  building  energy  management 
systems;  chiller  controls;  distributed  control  systems;  energy 
conservation;  energy  conservation  devices;  microcomputers 
and  minicomputers;  NBSIR  80-2065. 

Micro  Raman  spectrometry;  Raman  scattering  theory;  standard 
reference  materials;  urban  particulate  standards;  aerosols;  at- 
mospheric particulate  measurements;  Doppler  shift  spectrom- 
etry; fine  particles;  19581. 

Microradiography;  monochromatic  radiography;  real-time  radi- 
ography; x-ray  image  magnifier;  background  scattering;  colli- 
mation;  high  resolution;  image  intensifier;  image  signals; 
19863. 

Microsampling;  molecular  microanalysis;  particle  microanalysis; 
Raman  microprobe;  Raman  spectra;  Raman  spectroscopy; 
South  Pole  atmosphere;  airborne  particles;  atmospheric  aero- 
sol; atmospheric  sulfate  environmental  pollution;  19883. 

Microscopic  data  analysis;  complete  damping;  consistency; 
coupled  channels;  integral  data;  SP594,  pp.  862-866  (Sept. 
1980). 

Microscopic  pores;  nickel-phosphorus  alloy;  solar  collector;  sur- 
face morphology;  ultra-black  surface  coating;  etchant  bath; 
light  absorption;  U.S.  Patent  4.233,107 

Microscopy;  field-ion  microscopy;  ion  microscopy;  19769. 

Microscopy;  linewidth  measurement;  microlithography;  micro- 
metrology; 19546. 

Microscopy;  optical  imaging;  critical  dimensions;  linewidth;  me- 
trology; micrometrology;  19802. 

Microsecond  pulses;  temperature  depending  absorption;  unstable 
resonator;  absorption  edge;  damage  temperature;  damage 
threshold;  SP568,  pp.  269-279  (July  1980). 

Microsegregation;  rapid  solidification;  solute  trapping;  thermo- 
dynamics; interface  stability;  kinetics;  19946. 

Microsphere;  Monte  Carlo;  particulate;  quantitative  analysis; 
analytical  standards;  electron  probe  microanalysis;  fiber;  glass; 
79752. 

Microstrip;  microwave  integrated  circuit;  stripline  transmission 
line;  Josephson  junctions;  U.S.  Patent  4,227.096. 

Microstructure;  nuclear  fuel  element;  paper;  quantitative  micros- 
copy; size  effect;  solid  mechanics;  statistical  methods;  steel; 
fatigue;  fracture;  mathematical  modeling;  micromechanics; 
79056. 

Microstructure;  polycrystalline  iron  whiskers;  whiskers;  chemi- 
cal vapor  deposition;  field  ion  microscopy;  iron  carbides; 
79927 

Microstructure;  sliding  wear;  wear;  wear  models;  copper  alloys; 
friction;  metallic  materials;  19826. 

Microstructure;  solid  contact;  wear;  copper;  copper  alloys;  fric- 
tion; 7970& 

Microstructures;  semiconductors;  dimensional  metrology;  elec- 
tronics; integrated  circuits;  materials  characterization;  mea- 
surement methods;  microelectronics;  SP400-61. 

Microtron;  recirculating  accelerators;  room-temperature  rf  sys- 
tems; cw  accelerators;  electron  accelerators;  19494. 

Microvolume;  analysis;  biophysics;  chloride;  fluorides;  microe- 
lectrodes;  19280 

Microvolumes;  rapid;  adapter;  analysis;  electrodes;  fluorides; 
79279 

Microwave;  microwave  measurements;  six-port;  automatic  net- 
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work  analyzer;  calibration;  19303. 

Microwave;  relativistic;  synchroton  radiation;  electron;  frequen- 
cy divider;  ion  trap;  laser;  19529. 

Microwave  detectors;  parametric  amplifiers;  superconductivity; 
aerospace;  infrared  detectors;  Josephson  effect;  19406. 

Microwave  induced  plasma  detector;  hydrogen  emission;  19934. 

Microwave  integrated  circuit;  stripline  transmission  line;  Joseph- 
son  junctions;  microstrip;  U.S.  Patent  4,227,096. 

Microwave  measurements;  six-port;  automatic  network  analyzer; 
calibration;  microwave;  19303. 

Microwave  measurements;  six-port;  automatic  network  analyzer; 
19564. 

Microwave  mixer  diodes;  modulation;  point-contact  diodes;  re- 
flectometer;  return  loss;  Schottky-barrier  diodes;  semiconduc- 
tor diodes;  standing-wave  ratio  (SWR);  conversion  loss;  diode 
measurement;  intermediate-frequency  (i-f)  output  conduc- 
tance; measurement  uncertainties;  SP400-16. 

Microwave  plasma;  oscillating  slit  mechanism;  deuterium;  gas 
chromatography;  hydrogen;  isotope  dilution;  19933. 

Microwave  power  dependence;  optical  pumping;  Rb  frequency 
standards;  wall  coating;  cavity  pulling;  frequency  stability; 
19777. 

Microwaves;  optical  fibers;  time  domain  metrology;  cryoelec- 
tronics; electromagnetic  metrology;  lasers;  NBSIR  79-1625. 

Microwaves;  radio  antennas;  trace  characterization;  budget;  cali- 
bration service;  chain  reactions;  gamma  rays;  gas  flow  meters; 
DIM/NBS  64,  No.  3,  1-24  (1980). 

Microwave  spectra;  molecular  constants;  radioastronomy;  rota- 
tional transitions;  formic  acid;  interstellar  molecules;  line 
strengths;  JPCRD  9,  No.  1,  59-160  (1980). 

Microwave  spectra;  molecular  constants;  radio  astronomy;  rota- 
tional transitions;  interstellar  molecules;  line  strengths;  methyl 
cyanide;  JPCRD  9,  No.  3,  659-720  (1980). 

Microwave  spectra;  pyrolysis  of  ethylamine;  Stark  effects;  syn- 
thesis and  microwave  spectrum  of;  ethylidenimine;  hyperfine 
and  internal  rotations;  19447. 

Microwave  spectra;  rotational  transitions;  spectroscopy;  astron- 
omy; hyperfine  structure;  interstellar  molecules;  19370. 

Microwave  spectroscopy;  optical  pumping;  stored  ions;  atomic 
spectroscopy;  double  resonance;  high-resolution  spectroscopy; 
laser  cooling;  laser  spectroscopy;  19440. 

Microwave  spectrum;  rotational  constants;  structure;  amino 
acid;  centrifugal  distortion;  glycine;  19365. 

Microwave  systems;  transmission-line  theory;  signal  processing; 
waves;  19367. 

Microwave  temperature  sensor;  temperature  transducer;  ther- 
mometer; tunnel  diode  oscillators;  gas  thermometers;  low  tem- 
perature; 19236. 

Mie  absorption  coefficient;  pulse  duration  dependence  of 
damage;  impurity-induced  damage;  laser  damage;  SP568,  pp. 
479-496  (July  1980). 

Migration;  models;  regulations;  additives;  diffusion;  food  addi- 
tives; indirect  additives;  NBSIR  80-1999. 

Migration;  molecular  transport;  nuclear  magnetic  resonance; 
polymers;  butane;  diffusion;  experimental  methods;  19906. 

Migration;  partition  coefficient;  radiolabeled  additive;  solubility; 
equilibrium  partitioning;  Fickian  diffusion;  food  package;  in- 
teraction parameter;  19651. 

Miller's  algorithm;  numerical  stability;  Olver's  algorithm;  factor- 
ization methods;  linear  difference  equations;  linear  recurrence 
relations;  NBSIR  80-1976 

Mineralogy;  Raman  microprobe;  Raman  spectroscopy;  sheet  and 
chain  silicates;  19590. 

Mineralogy;  Raman  spectroscopy;  chemical  analysis;  fluid  inclu- 
sions; gemmology;  microanalysis;  19577. 

Mineral  particles;  Monte  Carlo  methods;  particle;  peak-to-back- 
ground ratios;  quantitative  analysis;  x-ray  microanalysis;  elec- 
tron probe  microanalysis;  glass  particles;  19921. 

Mine  safety;  bibliography;  coal  mines;  electrical  equipment;  en- 
closures; explosion;  explosion  containment;  NBSIR  80-2112. 

Minicomputer;  analytical  chemistry;  automation;  instrumenta- 


tion; microcomputer;  19411. 
Minicomputers;  protocols;  user  interfaces;  command  languages; 
communications;    computer    access;    computer  networks; 
SP500-68. 

Minimal  basic;  programming  language  standards;  software 
standards;  software  testing;  BASIC;  language  processor  test- 
ing; SP500-70/2 

Minimal  basic;  programming  language  standards;  software 
standards;  software  testing;  BASIC;  language  processor  test- 
ing; SP500-70/1. 

Minimum  efficiency  levels;  minimum  efficiency  standards;  boil- 
ers; central  heating  equipment;  economic  analysis;  furnaces; 
incremental  savings;  life-cycle  costs;  NBSIR  80-2079. 

Minimum  efficiency  standards;  boilers;  central  heating  equip- 
ment; economic  analysis;  furnaces;  incremental  savings;  life- 
cycle  costs;  minimum  efficiency  levels;  NBSIR  80-2079. 

Minimum  efficiency  standards;  minimum  energy-efficiency 
levels;  central  air  conditioners;  economic  analysis;  incremental 
savings;  life-cycle  costs;  NBSIR  80-1993. 

Minimum  energy-efficiency  levels;  central  air  conditioners;  eco- 
nomic analysis;  incremental  savings;  life-cycle  costs;  minimum 
efficiency  standards;  NBSIR  80-1993. 

Minimum  property  standards;  building  regulations;  housing  poli- 
cies; housing  standards;  SP586,  pp.  87-102  (June  1980). 

Minimum  standards;  space  standards;  equivalency;  housing 
standards;  SP586.  pp.  103-115  (June  1980). 

Mira  variables;  OH  maser;  line  overlap;  19443. 

Mirrors;  reflectance;  spectrophotometry;  specular;  standards; 
19335. 

Mirror  surfaces;  corrosion  inhibition;  ion  implantation;  laser 

damage;  SP568,  pp.  187-193  (July  1980). 
Mirror/window  materials;  on-target  fluence;  optical  train;  phase 

aberration;  power  optics;  thermal  lensing;  focal  intensity; 

high-energy  laser;  irradiance  mapping;  SP568,  pp.  425-438 

(July  1980). 

Miscibility;  spinodal;  chemical  potential;  combinatorial  entropy; 

equation  of  state;  interfacial  tension;  lattice  fluid;  19652. 
Missiles;  structural  engineering;  tornadoes;  wind;  engineering; 

NBSIR  80-2117. 

Mixed  oxides;  niobates  and  tantalates;  rubidium  and  potassium 
oxides;  crystal  structure;  electron  microscope;  lattice  images; 
19733. 

Mixed-valence;  photoionization;  resonance;  ytterbium;  Auger; 

core-holes;  19853. 
Mixer-settlers;  plutonium  holdup;  uranium  holdup;  chemical 

contactors;  mass  transfer  equilibrium;  mass  transfer  rates; 

mathematical  models;  SP582,  pp.  702-711  (June  1980). 
Mixing  rules;  mixture;  nonequilibrium  molecular  dynamics;  Van 

der  Waals  1  theory;  viscosity;  computer  simulation;  conformal 

solution  theory;  19180. 
Mixture;  molecular  dynamics;  radial  distribution  function;  soft 

spheres;  computer  simulation;  conformal  solution  theory; 

19538 

Mixture;  nonequilibrium  molecular  dynamics;  Van  der  Waals  1 
theory;  viscosity;  computer  simulation;  conformal  solution 
theory;  mixing  rules;  19180. 

Mixtures;  Van  der  Waals  one  fluid  model;  conformal  solution 
theory;  corresponding  states;  critical  point;  gas/gas  equilibria; 
J.  Res.  85,  No.  6,  441-448  (Nov.-Dec.  1980). 

Mixtures;  van  der  Waals;  vapors;  Andrews;  condensation;  criti- 
cal point;  diffusion;  gaseous;  history  of  science;  Kamerlingh 
Onnes;  liquidons;  liquids;  19932. 

MnS04-bath;  sulfur;  leakage;  SP594,  pp.  988-989  (Sept.  1980). 

MOS  capacitor;  silicon;  thermally  stimulated  measurements;  in- 
terface states;  measurement  interferences;  mobile  ions;  19166. 

MOSFET,  d-c;  d-c  MOSFET  dopant  profile  method;  dopant 
profile  method;  19425. 

Mobile  FM  transceiver;  communications  equipment  standard; 
compatibility;  interchangeability;  law  enforcement;  micro- 
phone cable;  microphone  connector;  19701. 

Mobile  home;  safety;  standard;  window;  anthropometry;  emer- 
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gency  egress;  escape  behavior;  HUD;  NBSIR  80-2049. 
Mobile  home;  sulfur  hexafluoride;  tracer  gas;  air  leakage  meas- 
urements;   environmental    chamber;    fan  depressurization; 
NBSIR  80-2105. 

Mobile  ions;  MOS  capacitor;  silicon;  thermally  stimulated  meas- 
urements; interface  states;  measurement  interferences;  19166. 

Mobility;  resistivity;  semiconductors;  silicon;  dopant  density; 
electrical  measurements;  19783. 

Mobility;  resistivity;  semiconductors;  silicon;  dopant  density; 
electrical  measurements;  19806. 

Mobility;  resistivity;  silicon;  carrier  density;  computer  program; 
electrical  properties  of  silicon;  Hall  effect;  SP400-63. 

Mobility  aids;  room  use;  accidents;  anthropometry;  biomechan- 
ics; disability;  disability  organizations;  home  safety;  household 
activities;  household  design;  NBSIR  80-2014. 

Modacrylics;  polyesters;  protective  clothing;  radiant  energy; 
wool  fabrics;  aramids;  burns  (injuries);  char  strength;  convec- 
tive  energy;  cotton  fabrics;  fabrics;  heat  flux;  insulative  prop- 
erties; 19120 

Modal  split;  network  analysis;  benefit-cost  analysis;  combinator- 
ial optimization;  high-speed  rail;  mathematical  models;  NBSIR 
79-1724. 

Model;  nebulosity;  R  Aquarii;  spectrum;  temperature;  density; 
long-period  variable;  19507. 

Model;  stability;  strain;  transformation;  criteria;  finite;  jellium; 
martensite;  19243. 

Model  access;  model  management;  sensitivity  analysis;  valida- 
tion; assessment;  documentation;  econometric  models;  energy 
modeling  forum;  energy  models;  evaluation;  mathematical 
models;  SP569 

Model  codes;  performance  levels;  regulations;  rehabilitation; 
code  provisions;  comparison;  existing  buildings;  housing 
codes;  SP586,  pp.  117-133  (June  1980). 

Modeling;  oxidation;  oxygen;  rate  constant;  atmospheric  reac- 
tions; combustion;  methyl  radicals;  19149. 

Modeling;  regulatory  process;  simulation;  building  codes;  build- 
ing fires;  computer-aided  design;  computer  simulation;  fire 
research;  human  performance;  SP586,  pp.  205-224  (June  1980). 

Modeling;  solar;  testing;  computer;  energy;  heat  transfer;  hot 
water;  measurement;  19375. 

Modeling;  solar;  testing;  computer;  energy;  heat  transfer;  hot 
water;  measurement;  19459. 

Modeling;  solar;  testing;  computer;  energy;  heat  transfer;  hot 
water;  measurement;  19498. 

Modeling;  standards;  standards-writers;  systems  analysis;  build- 
ing standards;  classification;  decision  tables;  information  net- 
works; NBSIR  80-1979. 

Modeling  application;  fire;  fire  engineering;  fire  safety;  math- 
ematical modeling;  NBSIR  80-2107 

Modeling  technique;  programming;  simulation  of  human  behav- 
ior; architectural  research;  building  fires;  computer-aided 
design;  environmental  psychology;  fire  research;  fire  safety; 
human  behavior  in  fires;  NBSIR  80-1982 

Model  interpretation;  nuclear  reactions;  Cr,  Fe  and  ^"Ni;  SP594, 
pp.  168-172  (Sept.  1980). 

Model  laws  and  regulations;  moisture  loss;  packaging  and  label- 
ing; specifications  and  tolerances;  weights  and  measures;  con- 
sumer affairs;  education;  electronic  devices;  International  Or- 
ganization of  Legal  Metrology;  legal  metrology;  measurement 
assurance;  metrication;  SP566. 

Modelling;  scientific  uncertainty;  societal  decisions;  socioscienti- 
fic  problems;  theory;  time  constants;  basic  research;  challenge 
to  the  analytical  chemist;  chemical  measurement  process; 
energy;  environment;  health;  19666. 

Model  management;  sensitivity  analysis;  validation;  assessment; 
documentation;  econometric  models;  energy  modeling  forum; 
energy  models;  evaluation;  mathematical  models;  model 
access;  SP569. 

Model  potential;  collisions;  electron-molecule;  exchange  poten- 
tials; 19747 

Model  potentials;  oscillator  strengths;  relativistic  atomic  struc- 


ture; thallium;  lifetimes;  19382. 
Model  potentials;  polar  molecules;  electron  collisions;  19497. 
Models;  osmotic  coefficient;  polyvalent  electrolytes;  solutions; 

thermodynamic  properties;  activity  coefficient;  correlation; 

critical  evaluation;  electrolyte  theories;  excess  Gibbs  energy; 

19919 

Models;  regulations;  additives;  diffusion;  food  additives;  indirect 

additives;  migration;  NBSIR  80-1999 
Model  studies;  research  summaries;  fluid  mechanics;  hydraulic 

engineering;  hydraulic  research;  hydraulics;  hydrodynamics; 

SP583. 

Model  validation;  queue;  scheduling  policies;  simulation  model; 
system  performance;  workloads;  cumulative  distribution  func- 
tion; events;  hardware  configuration;  SP500-65,  pp.  111-128 
(Oct.  1980). 

Mode  scramblers;  optical  detectors;  optical  fibers;  transfer  func- 
tion; bandwidth;  laser  diodes;  material  dispersion;  TN1019. 

Modes  of  operation;  computer  security;  cryptography;  data  se- 
curity; DES;  encryption;  NBSIR  80-2019. 

Modifications;  recovery  efficiency;  residential;  standby  loss;  test 
procedures;  water  heaters;  energy  conservation;  energy  con- 
sumption; gas  pilot;  heat  loss;  insulation;  NBSIR  79-1783. 

Modifications  test  procedures;  water  heaters;  energy  consump- 
tion; energy  measurements;  heat  pump;  laboratory  tests; 
NBSIR  79-1951. 

Modified  Gram-Schmidt;  pseudoinverse;  regression;  statistics; 

test  problems;  test  results;  algorithms;  curve  fitting;  least 

squares;  TNI  126. 
Modular  coordination;  building  module;  controlling  dimensions; 

coordinating  sizes;  dimensional  coordination;  metric  building 

design;  metric  building  products;  19516. 
Modular  coordination;  standards;  building  module;  dimensional 

coordination;  metric  design  and  construction;  SP595. 

Modular  design;  system  tuning;  capabilities;  message  overhead; 
SP500-65.  pp.  319-330  (Oct.  1980). 

Modular  expansion  analysis;  performance  evaluation;  perform- 
ance modeling;  queueing  models;  queueing  networks;  approxi- 
mate queueing  models;  computer  architecture;  SP500-69. 

Modulation;  point-contact  diodes;  reflectometer;  return  loss; 
Schottky-barrier  diodes;  semiconductor  diodes;  standing-wave 
ratio  (SWR);  conversion  loss;  diode  measurement;  intermedi- 
ate-frequency (i-f)  output  conductance;  measurement  uncer- 
tainties; microwave  mixer  diodes;  SP400-16. 

Modulus;  rubber;  shear;  bulk  modulus;  compressibility;  finite 
elasticity;  19886. 

Moisture;  roofing;  thermal  conductance;  thermal  conductivity; 
thermal  resistance;  built-up  roofing;  insulation;  BSS123. 

Moisture  accumulation;  nondestructive  tests;  thermal  resistance; 
built-up  roofs;  measurement  technology;  NBSIR  80-2100. 

Moisture  content;  residences;  retrofit;  thermal  resistivity;  conser- 
vation; energy;  field  survey;  insulation;  TNI  131. 

Moisture  content;  syringe  calibration;  telescopic  viewer;  volu- 
metric dispensing;  water  calibration;  Karl  Fischer  titration; 
792  77. 

Moisture  control  in  attics;  attic  condensation;  attic  ventilation; 
19445 

Moisture  loss;  packaging  and  labeling;  specifications  and  toler- 
ances; weights  and  measures;  consumer  affairs;  education; 
electronic  devices;  International  Organization  of  Legal  Metro- 
logy; legal  metrology;  measurement  assurance;  metrication; 
model  laws  and  regulations;  SP566. 

Moisture  within  wood-frame  cavity  walls;  condensation  in 
walls;  effect  of  moisture  on  heat  transmission;  19147. 

Molar  absorptivity  (molar  absorption  coefficient);  enzyme  activ- 
ity; 19561. 

Molar  intensity  ratios;  natural  gas  components;  Raman  spectro- 
metric  method;  spectral  line  intensity  measurements;  gas  mix- 
ture composition;  gravimetrically  prepared  gas  mixtures; 
19540 

Mole;  precision  measurement;  atomic  masses;  fundamental  con- 
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slants;  19898. 

Molecular  anions;  polarizability;  autodetachment;  charge  trans- 
fer; electron  affinity;  electron  scattering  resonances;  LiF~; 
19197. 

Molecular  binding;  neutron  reactions;  neutron  standards;  phon- 
ons;  cross  sections;  SP594,  pp.  89-92  (Sept.  1980). 

Molecular  calculations;  N2;  O2;  spectral  moments;  three-body 
contributions;  virial  coefficients;  anisotropic  polarizability; 
CO2;  induced  absorption  spectra;  19296. 

Molecular  charge  density;  diatomic  nitrogen;  LCAO  Xa;  19328. 

Molecular  clouds;  star  formation;  supernovae;  supernova  rem- 
nants; X  rays;  dust  grains;  19384. 

Molecular  Constance;  spectral  shape;  coefficient  induced  dipoles; 
collision-induced  spectra;  dielectric  virial;  intermolecular 
transactions;  19413. 

Molecular  constants;  radioastronomy;  rotational  transitions; 
formic  acid;  interstellar  molecules;  line  strengths;  microwave 
spectra;  JPCRD  9,  No.  1,  59-160  (1980). 

Molecular  constants;  radio  astronomy;  rotational  transitions;  in- 
terstellar molecules;  line  strengths;  methyl  cyanide;  micro- 
wave spectra;  JPCRD  9,  No.  3,  659-720  (1980). 

Molecular  dynamics;  neutron;  neutron  radiography;  nondestruc- 
tive evaluation;  nuclear  reactor;  radiation;  activation  analysis; 
crystal  structure;  diffraction;  isotopes;  TNI  117. 

Molecular  dynamics;  potential  of  mean  force;  relative  motion  of 
pairs;  Smoluchowski's  equation;  diffusion;  Lennard-Jones 
fluid;  liquid  rubidium;  liquids;  19145. 

Molecular  dynamics;  radial  distribution  function;  soft  spheres; 
computer  simulation;  conformal  solution  theory;  mixture; 
19538 

Molecular  dynamics;  velocity  autocorrelation  function;  density 
fluctuations;  Lennard-Jones  liquid;  liquid  rubidium;  liquid 
state;  19489 

Molecular  dynamics  non-equilibrium  processes;  second  sound; 
shock  wave  profile;  thermal  relaxation;  argon;  computer  simu- 
lation; Lennard-Jones  potential;  liquid;  19487. 

Molecular  ions;  semiconductor  mass  analysis;  field  evaporation; 
79977. 

Molecular  microanalysis;  particle  microanalysis;  Raman  micro- 
probe;  Raman  spectra;  Raman  spectroscopy;  South  Pole  at- 
mosphere; airborne  particles;  atmospheric  aerosol;  atmospher- 
ic sulfate  environmental  pollution;  microsampling;  19883. 

Molecular  orientation;  palladium  (210);  surface  science;  carbon 
monoxide;  chemisorption;  electron  stimulated  desorption; 
79795. 

Molecular  processes;  reaction  dynamics;  surface  reactions; 
19880. 

Molecular  processes;  surface  reactions;  x-ray  edge;  electron-hole 
pairs;  19837 

Molecular  reorientation;  neutron  scattering;  nitromethane;  quan- 
tum tunnelling;  x-ray  scattering;  methyl  group;  19809. 

Molecular  reorientation;  neutron  scattering;  nitromethane;  quan- 
tum tunnelling;  x-ray  scattering;  methyl  group;  19810. 

Molecular  science;  National  Measurement  Laboratory;  nondes- 
tructive evaluation;  nuclear  measurement  technology;  physics 
research;  radiation  research;  recycled  materials;  standard  ref- 
erence data;  standard  reference  materials;  technical  activities; 
thermodynamics;  SP572. 

Molecular  spectra;  spectra;  spectroscopy;  absorption;  calibra- 
tion; carbonyl  sulfide;  infrared;  laser  calibration;  19368. 

Molecular  spectroscopy;  HeH"^;  infrared  spectra;  ion  beams; 
laser  spectroscopy;  19463. 

Molecular  spectroscopy;  multiphoton  chemistry;  unimolecutar 
reactions;  vibrational  energy  transfer;  laser  chemistry;  laser 
induced  fluorescence;  19929. 

Molecular  structure;  excited  states;  high  magnetic  fields;  19319. 

Molecular  structure;  Pt-W  complex;  single  crystal;  ternary  metal 
sulfide;  x-ray  diffraction;  [Et3P]2PtWS4;  79772 

Molecular  structure;  single  crystal  x-ray  diffraction;  standard 
test;  urea  complex;  urea  in  sera;  crystal  structure;  J.  Res.  85, 
No.  3,  205-210  (May-June  1980). 


Molecular  structure  determination;  single  crystal  x-ray  diffrac- 
tion; synthesis;  c/s-4-phenylcyclophosphamide;  cyclophospha- 
mide analogs;  in  vivo  anticancer  activity;  19829. 

Molecular  transport;  nuclear  magnetic  resonance;  polymers; 
butane;  diffusion;  experimental  methods;  migration;  19906. 

Molecular  vibrations;  neutron  reactions;  ^^U;  Doppler  effect; 
fission;  gas  target;  19146. 

Molecular  vibrations;  normal  mode  calculations;  numerical 
methods;  polymer  review;  Raman  and  infrared  spectroscopy; 
conformationally  irregular  polymers;  Green's  functions; 
19713. 

Molecular  weight  distribution;  necking;  polyethylene;  stress  re- 
laxation; uniaxial  creep;  continuum  model;  critical  strain;  in- 
stability point;  796^7. 

Molecules;  air;  electron;  energy-generation;  lasers;  19318. 

Molecules;  neutral  atom  traps;  atoms;  electrostatics;  hydroge.i; 
19793. 

Molecules;  neutron  reactions;  neutron  time-of-flight;  vibration; 
cross  section;  SP594.  pp.  93-96  (Sept.  1980). 

Molecules;  site  selection;  condensed  phase;  emission;  laser  ab- 
sorption; 19111. 

Molten  salts;  molybdates;  sulfates;  sulfides;  surface  tension;  tung- 
states;  viscosity;  carbonates;  density;  electrical  conductance; 
hexafluoraluminates;  metaphosphates;  JPCRD  9,  No.  4,  831- 
1022  (1980). 

Molten  salts;  potassium  nitrate;  sodium  chloride;  surface  tension; 
viscosity;  calibration-quality  standards;  density;  electrical  con- 
ductance; JPCRD  9,  No.  4,  791-830  (1980). 

Molybdates;  sulfates;  sulfides;  surface  tension;  tungstates;  viscos- 
ity; carbonates;  density;  electrical  conductance;  hexafluoralu- 
minates; metaphosphates;  molten  salts;  JPCRD  9,  No.  4,  831- 
1022  (1980). 

Molybdenum;  vacuum-ultraviolet;  wavelengths;  ion;  laser-pro- 

duced-plasma;  19610. 
.Molybdenum  thin  films;  reflectance;  chemical  vapor  deposition; 

composition;  crystal  structure;  grain  size;  SP568,  pp.  287-292 

(July  1980). 

Molybdoarsinate;  neutron  diffraction;  x-ray  diffraction;  crystal 
structure;  heteropoly  complexes;  hydrogen  bonds;  19846. 

Moment  method;  resistively  loaded  antenna;  TEM  horn;  time 
domain  measurement;  transient  response;  conical  antenna;  ef- 
fective length;  FFT;  19464 

Monitor;  neutron;  sources;  standardization;  calibration;  detec- 
tion; dosimetry;  facilities;  fluence;  flux;  SP594,  pp.  747-751 
(Sept.  1980). 

Monitoring;  quality  assurance;  standard  methods;  data;  environ- 
ment; Federal  programs;  laboratory  accreditation;  19715. 

Monochromatic;  multiphoton  ionization;  Rabi  oscillation; 
sodium;  AC  Stark  shifts;  AC  Stark  widths;  cesium;  hydrogen; 
intermediate  resonances;  laser  pulses;  19159. 

Monochromatic  incident  x-ray  beam;  multiphase  structure;  x-ray 
fluorescence;  chemical  profiling;  energy  dispersive;  macrose- 
gregation;  19959. 

Monochromatic  radiography;  real-time  radiography;  x-ray 
image  magnifier;  background  scattering;  collimation;  high  res- 
olution; image  intensifier;  image  signals;  microradiography; 
19863. 

Monodisperse  aerosols;  particle  size;  photo-electric  detectors; 
smoke  detectors;  aerosol  generators;  aerosols;  detector  sensi- 
tivity; fire  detectors;  ionization  detectors;  light  scattering  de- 
tectors; J  Res.  85,  No.  3,  223-238  (May-June  1980). 

Monomolecular  adsorption;  nonlinear  regression  analysis;  ad- 
sorption isotherms;  energy  distribution  functions;  Jovanovich 
equation;  Langmuir  equation;  19771. 

Monte  Carlo;  multiple  scatter;  tracklength;  charged  particle; 
electron;  energy  deposition;  19273. 

Monte  Carlo;  particulate;  quantitative  analysis;  analytical  stand- 
ards; electron  probe  microanalysis;  fiber;  glass;  microsphere; 
79752 

Monte-Carlo;  reduced  moments;  star-branched  polymers; 
branched  polymers;  expansion  factor;  mean-square  radius  of 
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gyration;  19656. 

Monte  Carlo;  spent  fuel;  assay;  contaminated  waste;  delayed 
neutrons;  SP582,  pp.  472-496  (June  1980). 

Monte  Carlo  calculations;  perfect  crystal;  perturbation  theory; 
rubidium;  vacancies;  anharmonicity;  anomalous  specific  heat; 
atomic  migration;  high  temperature;  lattice  dynamics;  19123. 

Monte  Carlo  calculations;  rubidium;  specific  heat;  atom  migra- 
tion; high  temperature;  lattice  structure;  1933  7. 

Monte  Carlo  electron  trajectory  simulation;  spatial  resolution; 
analytical  electron  microscopy;  electron  scattering;  energy 
dispersive  x-ray  spectrometry;  microanalysis;  19660. 

Monte  Carlo  method;  multiple  scattering;  neutron;  scattering; 
angular  distribution;  computer  programs;  corrections;  energy 
distribution;  finite  geometry;  SP594,  pp.  504-508  (Sept.  1980). 

Monte  Carlo  method;  nuclear  compressibility;  nuclear  shock 
waves;  relativistic  field  theory;  cascade  calculations;  heavy 
ion  collision;  19441. 

Monte  Carlo  method  for  electron  trajectories;  particle  analysis; 
quantitative  analysis;  x-ray  continuum;  backscattered  elec- 
trons; continuum  x-ray  loss;  electron  probe;  79567. 

Monte  Carlo  methods;  particle;  peak-to-background  ratios; 
quantitative  analysis;  x-ray  microanalysis;  electron  probe  mi- 
croanalysis; glass  particles;  mineral  particles;  19921. 

Monte  Carlo  simulations;  aluminum;  anharmonic  effects;  effec- 
tive potentials  for  metals;  elastic  constants;  fluctuations;  high 
temperature  properties;  J.  Res.  85,  No.  2,  109-112  (Mar. -Apr 
1980). 

Monte-Carlo  testing;  stuck-fault  testing;  test  cases;  validation  vt 

maintenance;  communications  security;  computer  security; 

cryptography;  Data  Encryption  Standard;  in-service  testing; 

maintenance  tests;  SP500-61. 
Monte-Carlo  testing;  testbed;  test  cases;  validating  correctness; 

communications  security;  computer  security;  cryptography; 

encryption  standard;  interface  requirements;  SP500-20,  Revised 

1980. 

Mordants;  smear  layer;  acid  etch;  adhesion;  coupling  agents; 
dentin;  19329. 

Morphological  stability;  similarity  principle;  crystal;  double-dif- 
fusive convection;  floating  zone;  materials  processing;  micro- 
gravity;  19178. 

Mossbauer  effect;  optical  pumping;  radiation  pressure;  radiative 
cooling;  Raman  scattering;  spectroscopy;  anti-Stokes  Raman 
scattering;  atomic  physics;  laser  scattering;  laser  spectroscopy; 
19055. 

Mossbauer  effect;  Schladitz  whiskers;  carbon;  cementite;  hyper- 
fine  fields;  iron  fibers;  magnetism;  19253. 

Mossbauer  isomer  shifts;  transition  metals;  alloy  phase  forma- 
tion; charge  transfer;  Coulomb  energy;  d-electrons;  1956  7. 

Motives;  psychiatry;  psychopathic  personality;  psychopathol- 
ogy;  arson;  behavior  disorder;  fire;  firesetters;  19857. 

Motor  vehicle  noise;  noise;  noise  control;  sound;  traffic  noise; 
transportation  noise;  acoustics;  environmental  pollution;  high- 
way noise;  TN1113-1. 

Movable  detectors;  D  and  T  gas  targets;  fast  neutron  time-of- 
fiight  or(0)  equipment;  SP594,  pp.  537-541  (Sept.  1980). 

MUF  simulation;  MUF  statistical  inference;  Euratom  safeguards; 
SP582.  pp.  677-689  (June  1980). 

MUF  statistical  inference;  Euratom  safeguards;  MUF  simulation; 
SP582,  pp.  677-689  (June  1980). 

Multiaxes  nuclear  spin  system;  y-ray  multipolarity;  '^^Ho  single 
crystal;  '^^'"Ho;  gamma  rays;  low  temperatures;  19620. 

Multichannel;  multilevel;  neutron;  R-matrix;  elastic  cross  sec- 
tion; inelastic  cross  section;  SP594,  pp.  783-787  (Sept.  1980). 

Multichannel  detectors;  nondestructive  evaluation;  optical;  tem- 
perature; trace  elements;  water;  Alaskan  pipeline;  atmospheric 
chemistry;  bare  electrodes;  DIM/NBS  64,  No.  9,  1-28  (1980). 

Multichannel  R-matrix  analyses;  nucleon  systems;  charged-parti- 
cle  reactions;  evaluated  fusion  cross  sections;  SP594,  pp.  650- 
658  (Sept.  1980). 

Multicomponent  systems;  orthobaric;  densities;  excess  volumes; 
liquid  mixtures;  LNG  components;  1953  7. 


Multielement  analyses;  NBS  standard  reference  materials;  spec- 
trophotometry; systematic  errors;  transmittance  accuracy;  ab- 
sorbance  accuracy;  instrumental  standards;  method  accuracy; 
19818 

Multielement  analysis;  neutron  activation;  neutron  capture; 
prompt  gamma  rays;  trace  element  analysis;  instrumental  anal- 
ysis; 19157. 

Multi-element  analysis;  plasma  system;  trace  element  analysis; 
emission  spectroscopy;  inductively  coupled  plasma;  instru- 
mental control;  19912. 

Multifrequency;  nuclear  applications;  pattern  recognition;  refer- 
ence standards;  eddy  current;  finite  element  analysis;  19251. 

Multigroup;  photon-production;  code  comparison;  ENDF/B-IV; 
SP594.  pp.  209-212  (Sept.  1980). 

Multigroup  calculation;  neutron  flux  spectra;  thoria;  time-of- 
flight;  cross  section;  ENDF/B;  keV;  LINAC;  MeV;  SP594. 
pp.  545-547  (Sept.  1980). 

Multigroup  cross  section  libraries;  weapons  applications; 
ENDF/B-V;  fusion  neutronics;  LMFBR  analysis;  LWR 
shielding  and  dosimetry;  SP594.  pp.  204-208  (Sept.  1980). 

Multigroup  data;  neutron  propagation;  method  approximations; 
SP594.  pp.  190-193  (Sept.  1980). 

Multilayer  analysis;  resistivity;  sheet  resistance;  spreading  resist- 
ance; correction  factor;  depth  profiling;  Laplace's  equation; 
local  slope  analysis;  19703. 

Multilevel;  neutron;  R-matrix;  elastic  cross  section;  inelastic 
cross  section;  multichannel;  SP594,  pp.  (Sept.  1980). 

Multilevel  analysis;  capture  cross  section;  SP594,  pp.  155-158 
(Sept.  1980). 

Multilevel  analysis;  neutron  total  cross  section;  strength  func- 
tion; fission;  level  spacing;  SP594.  pp.  707-710  (Sept.  1980). 

Multilevel  R-matrix  analysis;  deduced  levels;  SP594,  pp.  496-499 
(Sept.  1980). 

Multiphase  structure;  x-ray  fluorescence;  chemical  profiling; 
energy  dispersive;  macrosegregation;  monochromatic  incident 
x-ray  beam;  19959. 

Multiphoton;  photoionization  quantum  beats;  sodium;  angular 
distribution;  atomic;  hyperfine  structure;  19388. 

Multiphoton  absorption;  nonlinear  absorption;  two-photon  ab- 
sorption coefficients;  SP568,  pp.  445-455  (July  1980). 

Multiphoton  absorption;  theory;  alkali  halides;  electron-ava- 
lanche breakdown;  electron-phonon  scattering;  Fokker-Planck 
equation;  laser  damage;  SP568,  pp.  467-478  (July  1980). 

Multiphoton  chemistry;  unimolecular  reactions;  vibrational 
energy  transfer;  laser  chemistry;  laser  induced  fluorescence; 
molecular  spectroscopy;  19929. 

Multiphoton  induced  damage;  pulse  duration  dependence  of 
damage;  thin  films;  wavelength  dependence  of  damage;  ava- 
lanche ionization;  film  thickness  dependence;  impurity 
damage;  laser  damage;  SP568  pp.  405-416  (July  1980). 

Multiphoton  ionization;  avalanche  ionization;  laser-induced 
damage;  SP568  pp.  457-465  (July  1980). 

Multiphoton  ionization;  bistability;  lasers;  19122. 

Multiphoton  ionization;  photoelectrons;  resonance;  lasers;  19305. 

Multiphoton  ionization;  Rabi  oscillation;  sodium;  AC  Stark 
shifts;  AC  Stark  widths;  cesium;  hydrogen;  intermediate  re- 
sonances; laser  pulses;  monochromatic;  19159. 

Multi-photon  processes;  non-stationary  processes;  resonance  flu- 
orescence; strong  laser  field;  time-dependent  spectrum;  tran- 
sient spectrum;  fluorescence  spectrum;  laser  excitation;  19220. 

Multiphoton  processes;  vibrational  relaxation;  diffusion;  energy 
transfer;  laser-excited  fluorescence;  laser-induced  chemistry; 
mass  transport;  19179. 

Multiphoton  transitions;  scattering  in  a  laser  field;  stimulated 
bremsstrahlung;  19227. 

Multiple  asymptotic  expansions;  Stokes  Phenomenon;  WKBJ 
approximation;  Bessel  functions;  generalized  asymptotic  ex- 
pansions; irregular  singularities;  Liouville-Green  approxima- 
tion; 19379. 

Multiple  regression;  sensitivity  analysis;  simultaneous  equations; 
Box-Jenkins;  forecasting;  SP500-65,  pp.  215-229  (Oct.  1980). 
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Multiple  scatter;  tracklength;  charged  particle;  electron;  energy 
deposition;  Monte  Carlo;  19273. 

Multiple  scattering;  neutron;  scattering;  angular  distribution; 
computer  programs;  corrections;  energy  distribution;  finite  ge- 
ometry; Monte  Carlo  method;  SP594,  pp.  504-508  (Sept. 
1980). 

Multiplets;  optimization;  peak/Compton  ratio;  simulation;  appa- 
ratus spectrum;  data  library;  fission  products;  full  energy 
peak;  gamma-ray  spectrum;  SP594,  pp.  878-880  (Sept.  1980). 

Multiplet  table,  Ov;  oxygen  spectra,  Ov;  spectrum  Ov;  wave- 
lengths, Ov;  atomic  energy  levels,  Ov;  atomic  spectra,  Ov; 
NSRDS-NBS3,  Section  9. 

Multiplicity  spectrum;  multisectional  detector;  alpha-value; 
SP594.  pp.  488-490  (Sept.  1980). 

Multiplicity  spectrum;  neutron  cross  section;  secondary  radi- 
ation; SP594,  pp.  521-523  (Sept.  1980). 

Multiprecision  calculations;  relative  precision;  unrestricted  argu- 
ments; unrestricted  ranges;  error  analysis;  exponential  fiinc- 
tion;  19380. 

Multiprogramming;  operational  analysis;  optimization;  queueing 
theory;  response  time;  saturation  point;  throughput  rate;  load 
control;  SP500-65,  pp.  207-213  (Oct.  1980). 

Multisectional  detector;  alpha-value;  multiplicity  spectrum; 
SP594.  pp.  488-490  (Sept.  1980). 

Municipal  attorney;  product  endorsement;  professional  liability; 
variances;  appeals  process;  architect;  certification;  checklists; 
code  official;  consultant;  engineer;  equivalent  life  safety; 
SP586,  pp.  45-57  (June  1980). 

Mussels;  polycyclic  aromatic  hydrocarbons;  tissue  analyses;  ali- 
phatic hydrocarbons;  aromatic  hydrocarbons;  gas  chromato- 
graphy; hydrocarbons;  interlaboratory  comparison;  liquid 
chromatography;  mass  spectrometry;  19841. 

N 

Na;  superelastic;  electron  heating;  electron  seeding;  gas  break- 
down; laser  ionization;  19779. 

NaCl;  nanosecond  pulse;  surface  damage;  alkali  halides;  CO2 
laser;  KCl;  laser  damage;  laser  fusion;  SP568,  pp.  209-227 
(July  1980). 

NaCl;  plate  gage;  reduction  in  area;  slow  strain  rate  technique; 
strain  rate;  stress  corrosion  cracking;  2124-T851;  7075;  7075- 
T6;  7075-T7351;  air;  alternate  immersion  test;  aluminum 
alloys;  ductility;  elongation;  heat  treatment;  19622. 

Na  cross-section  adjustment;  sodium  propagation  experiments; 
SP594.  pp.  194-198  (Sept.  1980). 

Nal  detector;  excited  states;  SP594.  pp.  509-511  (Sept.  1980). 

Nal  detector;  nondestructive  assay;  real-time  accountability;  glo- 
vebox  filter;  in-line  holdup  monitor;  SP582,  pp.  308-312  (June 
1980). 

Nanosecond  pulse;  surface  damage;  alkali  halides;  CO2  laser; 
KCl;  laser  damage;  laser  fusion;  NaCl;  SP568.  pp.  209-227 
(July  1980). 

Naphthalene  homologues;  octanol/water;  organic  pollutants; 
partition  coefficients;  fluorimetry;  19926. 

Narrow  band  laser;  Nd:YAG  pump;  pulsed  laser;  tunable  laser; 
CW  injection;  laser;  19266. 

Narrow  fractions;  polydispersity;  recycle  GPC;  recycle  liquid 
size  chromatography;  anionic  polystyrenes;  column  spreading; 
GPC;  liquid  size  exclusion  chromatography;  19426. 

National  Bureau  of  Standards;  abstracting  and  indexing  services; 
abstracts;  indexes;  NBSIR  80-2009. 

National  Bureau  of  Standards;  paper;  paperboard;  TAPPI;  test 
methods;  Youden  graphical  analysi;  collaborative  reference 
programs;  history;  interlaboratory  testing  program;  laboratory 
evaluation;  19321. 

National  Bureau  of  Standards;  photomasking;  resistivity;  second 
breakdown;  semiconductors;  test  structures;  thermal  resist- 
ance; very  large  scale  integration;  VLSI;  wire  bonds;  Depart- 
ment of  Commerce;  integrated  circuits;  metrology  for  semi- 
conductors; NBSIR  80-2057. 


National  government;  representations  and  codes;  standards;  sta- 
tistical data;  ADP  standards;  computers;  data  elements  and 
codes;  data  processing;  Federal  Information  Processing  Stand- 
ards; geography;  information  processing  standards;  informa- 
tion systems;  FIPS  PUB  6-3. 

National  Measurement  Laboratory;  nondestructive  evaluation; 
nuclear  measurement  technology;  physics  research;  radiation 
research;  recycled  materials;  standard  reference  data;  standard 
reference  materials;  technical  activities;  thermodynamics;  ab- 
solute and  physical  quantities;  SP572. 

Natural  fission  reactor;  temperature;  age  of  deposit;  duration; 
fission  products;  fluence;  Gabon;  SP594.  pp.  909-915  (Sept. 
1980). 

Natural  gamma  radiation;  neutron  activation  analysis;  neutron 
inelastic  scattering;  nuclear  cross  sections;  nuclear  reactors; 
radiative  neutron  capture;  reaction  interferences;  scattered 
gamma  radiation;  XRF  analysis.  SP594,  pp.  615-626 

(Sept.  1980). 

Natural  gas  components;  nitrogen-methane  mixtures;  PVTx 
properties  measurements;  equation  of  state;  extended  corre- 
sponding states;  extended  critical  region;  mathematical  model; 
79752 

Natural  gas  components;  Raman  spectrometric  method;  spectral 
line  intensity  measurements;  gas  mixture  composition;  gravi- 
metrically  prepared  gas  mixtures;  molar  intensity  ratios; 
19540 

Natural  language;  Petri  net;  state  diagram;  action  table;  comput- 
er program;  finite  automata;  formal  description  technique; 
graphs;  NBS-GCR-80-24Z 

Natural  materials;  nondestructive  assay;  particles;  quality  assur- 
ance; radiation;  radioactivity;  radiochemical  assay;  radionu- 
clide; segregation;  standard;  calibration;  environments;  homo- 
geneity; 19298 

Natural  radiocarbon;  small  gas  proportional  and  liquid  scintilla- 
tion counters;  atmospheric  pollutants;  figure  of  merit;  low- 
level  counting;  19677. 

Navigation;  accelerometers;  gravimeters;  gravitation;  gyroscope; 
levitation;  1939Z 

Navigation;  oscillator;  ranging;  resonators;  superconductivity; 
aerospace;  frequency  standards;  high-Q  cavities;  19586. 

Navigation;  precise  time;  precision  oscillators;  atomic  clocks; 
communications;  19439. 

NBS  crystal  data  center;  user  evaluation;  computer  dissemina- 
tion; crystal  data;  identification;  materials  analysis;  materials 
design;  TNllll 

NBS  library;  NBS  periodicals;  periodicals;  proceedings;  serials; 

standards;  transactions;  annual  reports;  diffusion  in  metals; 

fire;  journals;  library  holdings;  NBSIR  79-1932. 
NBS  periodicals;  periodicals;  proceedings;  serials;  standards; 

transactions;  annual  reports;  diffusion  in  metals;  fire;  journals; 

library  holdings;  NBS  library;  NBSIR  79-1931 
NBS  publications;  publications;  abstracts;  key  words;  SP305. 

Supplement  11. 

NBS-SRM  1571  Orchard  Leaves;  automated  borate  fusion;  bo- 
tanical samples;  energy-dispersive  x-ray  spectrometry;  19083. 

NBS  standard  graphite  chambers;  open-air  geometry;  reentrant 
chamber;  exposure  standard;  iridium- 192  seeds;  J.  Res.  85,  No. 
1,  19-25  (Jan.-Feb.  1980). 

NBS  standard  reference  materials;  SRM  1567,  Wheat  Flower; 
SRM  1568,  Rice  Flower;  trace  element  nutrients;  environmen- 
tal trace  elements;  19570. 

NBS  standard  reference  materials;  spectrophotometry;  systemat- 
ic errors;  transmittance  accuracy;  absorbance  accuracy;  instru- 
mental standards;  method  accuracy;  multielement  analyses; 
19818 

NC  machining;  NC  programming;  numerical  control;  part  pro- 
gramming; APT;  automation;  computer  aided  manufacturing; 
NBSIR  80-2073. 

NC  machining;  NC  programming;  numerical  control;  part  pro- 
gramming; APT;  automation;  computer  aided  manufacturing; 
NBSIR  80-2073.2. 
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NC  machining;  NC  programming;  numerical  control;  part  pro- 
gramming; software  specifications;  APT;  automation;  comput- 
er aided  manufacturing;  NBSIR  80-2073.3. 

NC  programming;  numerical  control;  part  programming;  APT; 
automation;  computer  aided  manufacturing;  NC  machining; 
NBSIR  80-2073. 

NC  programming;  numerical  control;  part  programming;  APT; 
automation;  computer  aided  manufacturing;  NC  machining; 
NBSIR  80-2073.2. 

NC  programming;  numerical  control;  part  programming;  soft- 
ware specifications;  APT;  automation;  computer  aided  manu- 
facturing; NC  machining;  NBSIR  80-2073.3. 

N-centers;  radiation  darkening;  radiation  processing;  R-centers; 
absorption  spectroscopy;  alkali  halides;  color  centers;  darken- 
ing of  crystals;  dosimetry;  electron  dosimetry;  F-centers, 
gamma-ray  dosimetry;  lithium  fluoride;  M-centers;  megarad 
dosimetry;  19352. 

NDE;  ultrasonic  diffraction;  crack  closure;  crack  surfaces;  fa- 
tigue crack;  19648. 

Nd;  Sm;  dosimetry;  EBR-II;  Eu  isotopes;  integral  cross  sections; 
SP594.  pp.  557-562  (Sept.  1980). 

Nd:YAG  pump;  pulsed  laser;  tunable  laser;  CW  injection;  laser; 
narrow  band  laser;  19266. 

Nd-145;  resonance  parameters;  total  cross  section;  0.02-350  eV; 
fast  chopper;  SP594.  p.  877  (Sept.  1980). 

Nd-147;  resonance  parameters;  time-of-flight  method;  SP594,  p. 
907  (Sept.  1980). 

Nearest  neighbor  distances;  neutron  scattering;  profile  refine- 
ment; rare-earth  compounds;  atomic  ordering;  iron-manganese 
compounds;  19757. 

Nebulosity;  R  Aquarii;  spectrum;  temperature;  density;  long- 
period  variable;  model;  19507. 

Necking;  nonlinear;  simple  materials;  tensile  test;  viscoelastic 
bars;  instability;  19746. 

Necking;  plastic  deformation;  spherulitic  structure;  tie  molecule; 
crystalline  polymer;  cylindritic  structure;  fibril;  fibrous  struc- 
ture; microfibril;  19674. 

Necking;  polyethylene;  stress  relaxation;  uniaxial  creep;  contin- 
uum model;  critical  strain;  instability  point;  molecular  weight 
distribution;  19681. 

Neel  transition;  physical  properties;  stainless  steels;  elastic  con- 
stants; iron-base  alloys;  low  temperatures;  magnetic  suscepti- 
bility; manganese  alloys;  19568. 

Neel  transition;  stainless  steel;  elastic  constants;  iron  alloy; 
19270 

Negative  electron  affinity;  photoemission;  polarization;  source  of 

polarized  electrons;  spin  polarization;  electron  optics;  electron 

spin  polarization;  GaAs;  19310. 
Neodymium;  plutonium;  safeguards;  spike;  total  mass;  uranium; 

alloys;  blend;  input  concentration;  isotope  dilution;  SP582,  pp. 

93-102  (June  1980). 
Neodymium:glass;  polarizer;  pyrophosphate;  xenotime;  yttrium 

orthophosphate;  yttrium  phosphate;  absorption  spectra;  cal- 

cite;  flux  growth;  laser  damage;  SP568,  pp.  137-140  (July 

1980). 

Neon;  nitrogen;  oxygen;  thermal  conductivity;  velocity  of 
sound;  viscosity;  argon;  computer  programs;  density;  enth- 
alpy; entropy;  equation  of  state;  heat  capacity  at  constant 
pressure;  heat  capacity  at  constant  volume;  helium;  hydrogen; 
methane;  TN1025. 

Neptunium-237;  standard;  uranium-235;  cross  section;  fission; 
MeV  neutrons;  SP594.  pp.  971-975  (Sept.  1980). 

Network;  performance  requirements;  software;  specifications; 
standards;  systems  analysis/engineering;  codes;  computer  pro- 
gram; decision  table;  NBS-GCR-80-258. 

Network;  performance  requirements;  software;  specifications; 
standards;  systems  analysis/engineering;  codes;  computer  pro- 
gram; decision  table;  NBS-GCR-80-257 

Network;  terminal;  area;  computer;  data;  digital;  Ethernet;  local; 
19126 

Network  analysis;  benefit-cost  analysis;  combinatorial  optimiz- 


ation; high-speed  rail;  mathematical  models;  modal  split; 
NBSIR  79-1724 

Network  architecture;  common  command  language;  communi- 
cation protocols;  computer  network  protocols;  feature  analy- 
sis; file  access  function;  file  manipulation  function;  NBS-GCR- 
80-256 

Network  architecture;  networking;  protocol  design  specifica- 
tion; session  protocols;  transport  protocols;  communication 
protocols;  computer  network  protocols;  NBS-GCR-80-289. 

Network  architecture;  networking;  session  protocol;  transport 
protocols;  communication  protocols;  computer  network  pro- 
tocols; feature  analysis;  NBS-GCR-80-245. 

Network  architecture;  networking;  session  protocols;  transport 
protocols;  communication  protocols;  computer  network  pro- 
tocols; design  specification;  formal  specification;  NBS-GCR- 
80-246 

Networking;  protocol  design  specification;  session  protocols; 
transport  protocols;  communication  protocols;  computer  net- 
work protocols;  network  architecture;  NBS-GCR-80-289. 

Networking;  session  protocol;  transport  protocols;  communica- 
tion protocols;  computer  network  protocols;  feature  analysis; 
network  architecture;  NBS-GCR-80-245. 

Networking;  session  protocols;  transport  protocols;  communica- 
tion protocols;  computer  network  protocols;  design  specifica- 
tion; formal  specification;  network  architecture;  NBS-GCR- 
80-246 

Network  operating  systems;  computer  networking;  data  conver- 
sion; data  transfer;  data  transformation;  data  translation; 
SP500-71. 

Networks;  communications;  computer  communicafions;  comput- 
er networks;  data  communications;  data  networks;  local  area 
networks;  19125. 

Networks;  performance  requirements;  telecommunications;  com- 
puter communications;  computer  networking;  data  communi- 
cations; SP500-65.  pp.  71-75  (Oct.  1980). 

Networks;  special  libraries;  White  House  conference  on  library 
and  information  services;  Federal  data  bases;  Federal  informa- 
tion services;  Federal  libraries;  19250. 

Networks;  specifications  standards;  systems  analysis/engineer- 
ing;  codes;  decision  theory;  editing;  NBS-GCR-80-259. 

Neumann  boundary  conditions;  sparse  matrices;  conjugate  gradi- 
ent algorithm;  elliptic  partial  differential  equations;  iterative 
methods  for  linear  algebraic  equations;  J.  Res.  85,  No.  5,  367- 
390  (Sept.-Oct.  1980). 

Neutral  atom  traps;  atoms;  electrostatics;  hydrogen;  molecules; 
19793. 

Neutral  beam  injection;  neutrons;  nuclear  heating;  photon  dose 
rate;  photons;  shielding;  fusion;  SP594,  pp.  239-245  (Sept. 
1980). 

Neutron;  coupled-channel;  deformation  parameter;  differential 
cross  sections;  DWBA;  elastic  scattering;  global  optical  poten- 
tial; inelastic  scattering;  SP594.  pp.  146-149  (Sept.  1980). 

Neutron;  neutron  radiography;  nondestructive  evaluation;  nucle- 
ar reactor;  radiation;  activation  analysis;  crystal  structure;  dif- 
fraction; isotopes;  molecular  dynamics;  TNI  117. 

Neutron;  nickel;  spectroscopy;  surface;  hydrogen;  79205. 

Neutron;  niobium;  strain;  alloy;  defect;  diffuse  scattering;  19307. 

Neutron;  nondestructive  assay;  precision;  random  driver;  stabil- 
ity; uranium;  calibration;  coincidence  counter;  SP582,  pp.  201- 
220  (June  1980). 

Neutron;  passive  solar;  radiography;  safety;  temperature;  traceal- 
loy;  vapor  detectors;  wood  heating;  fire;  fluidic  sensors;  ioniz- 
ing radiation;  DIM/NBS  64,  No.  10,  1-32  (1980). 

Neutron;  R-matrix;  elastic  cross  section;  inelastic  cross  section; 
multichannel;  multilevel;  SP594,  pp.  783-787  (Sept.  1980). 

Neutron;  scattering;  angular  distribution;  computer  programs; 
corrections;  energy  distribution;  finite  geometry;  Monte  Carlo 
method;  multiple  scattering;  SP594,  pp.  504-508  (Sept.  1980). 

Neutron;  sources;  standardization;  calibration;  detection;  dosi- 
metry; facilities;  fluence;  flux;  monitor;  SP594,  pp.  747-751 
(Sept.  1980). 
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Neutron  activation;  body  composition;  clinical  application;  ele- 
mental analysis;  in  vivo  measurement;  SP594,  pp.  456-457 
(Sept.  1980). 

Neutron  activation;  neutron  capture;  prompt  gamma  rays;  trace 
element  analysis;  instrumental  analysis;  multielement  analysis; 
19157. 

Neutron  activation  analysis;  neutron  inelastic  scattering;  nuclear 
cross  sections;  nuclear  reactors;  radiative  neutron  capture; 
reaction  interferences;  scattered  gamma  radiation;  XRF  analy- 
sis. 2^2cf;  metal  exploration;  SP594.  pp.  615-626  (Sept.  1980). 

Neutron  activation  analysis;  nondestructive  assay  (NDA);  safe- 
guards; accountability  in  fabrication  of  reactor  fuel;  active 
neutron  interrogation;  material  control;  SP582,  pp.  276-307 
(June  1980). 

Neutron  activation  analysis;  phosphorus  density;  photometric 
technique;  silicon;  Hall  effect;  junction  C-V  measurements; 
19431. 

Neutron  activation  analysis;  Rutherford  backscattering;  stand- 
ards; accuracy  and  precision;  gold  films;  gravimetry;  19944. 

Neutron  and  photon  transport;  processed  cross-section  library; 
prompt  and  delayed  nuclear  activities;  ENDF/B-IV;  SP594, 
pp.  213-216  (Sept.  1980). 

Neutron  angular  distributions;  preequilibrium  and  equilibrium 
components;  exciton  model;  master  equations;  SP594,  pp.  796- 
799  (Sept.  1980). 

Neutron  calculations;  neutron  precursors;  neutron  yields; 
ENDF/B-V  data;  SP594,  pp.  800-803  (Sept.  1980). 

Neutron  capture;  neutron  strength  functions;  photon  strength 
functions;  average  resonance  capture;  gamma-ray  spectra; 
SP594,  pp.  936-946  (Sept.  1980). 

Neutron  capture;  prompt  gamma  rays;  trace  element  analysis; 
instrumental  analysis;  multielement  analysis;  neutron  activa- 
tion; 19157. 

Neutron  capture  cross  sections;  solar  Kr  abundance;  s-process 
systematics;  SP594,  pp.  857-862  (Sept.  1980). 

Neutron  capture  data;  cross  section  measurements;  SP594,  pp. 
163-167  (Sept.  1980). 

Neutron  cross  section;  secondary  radiation;  multiplicity  spec- 
trum; SP594.  pp.  521-523  (Sept.  1980). 

Neutron  cross-section  calculations;  preequilibrium;  coupled- 
channel  methods;  Hauser-Feshbach;  SP594,  pp.  333-335  (Sept. 
1980). 

Neutron  cross  sections;  neutron  spectra;  actinide  burn-up;  fusion 

pellets;  SP594,  pp.  360-363  (Sept.  1980). 
Neutron  cross  sections;  nuclear  clocks;  stellar  processes;  SP594, 

pp.  627-633  (Sept.  1980). 
Neutron  cross-sections;  optical  model;  resonances;  statistical 

model;  evaluation;  SP594.  pp.  872-876  (Sept.  1980). 
Neutron  cross  sections;  prebuncher;  pulsed  neutron  source; 

time-of-flight;  computers;  data  acquisition;  electron  linac;  gas 

scintillator;  inelastic  neutron  scattering;  majority  logic;  SP594, 

pp.  929-935  (Sept.  1980). 
Neutron  cross  sections;  spectrum  analysis;  SP594,  pp.  43-47 

(Sept.  1980). 

Neutron  depth  dose;  neutron  radiotherapy;  radiobiology;  uncer- 
tainties; cross  sections;  SP594,  pp.  440-446  (Sept.  1980). 

Neutron  detector;  neutron  flux  monitor;  neutron  standards;  ura- 
nium-235  fission  cross  section;  absolute  fission  cross  section; 
SP594.  pp.  966-970  (Sept.  1980). 

Neutron  detectors;  portal  monitors;  radiation  detectors;  SNM 
monitors;  ZPPR;  IAEA  safeguards;  SP582,  pp.  365-371  (June 
1980). 

Neutron  diffraction;  octahedral  distortions;  powder  method; 
rutile-type  compounds;  yS-PbOz;  19812. 

Neutron  diffraction;  phase  transitions;  x-ray  diffraction;  ammoni- 
um nitrate;  crystal  structure;  hydrogen  bonding;  19897. 

Neutron  diffraction;  protein  structure;  ribonuclease-A;  structure 
refinement;  atomic  models;  fiat-cone  geometry;  19808. 

Neutron  diffraction;  x-ray  diffraction;  crystal  structure;  hetero- 
poly  complexes;  hydrogen  bonds;  molybdoarsinate;  19846. 

Neutron  dosimetry;  absorbed  dose;  biology  and  medicine;  kerma 


factors;  19599 

Neutron  dosimetry;  nuclear  activation  cross  sections;  displace- 
ment damage;  SP594,  pp.  812-816  (Sept.  1980). 

Neutron  dosimetry;  radiation  damage;  radioactivity;  reactors; 
cross  sections;  fission;  fusion;  SP594,  pp.  285-296  (Sept.  1980). 

Neutron  dosimetry;  stopping  power  ratios;  tissue  equivalence; 
ionization  chambers;  kerma;  SP594,  pp.  447-455  (Sept.  1980). 

Neutron  emission  spectra;  nuclear  model  codes;  ENDF/B-V; 
SP594,  pp.  765-769  (Sept.  1980). 

Neutron  flux;  review;  standard  cross  section;  SP594,  pp.  720-727 
(Sept.  1980). 

Neutron  flux  monitor;  neutron  standards;  uranium-235  fission 

cross  section;  absolute  fission  cross  section;  neutron  detector; 

SP594,  pp.  966-970  (Sept.  1980). 
Neutron    flux   spectra;    thoria;    time-of-flight;    cross  section; 

ENDF/B;    keV;    LINAC;    MeV;    multigroup  calculation; 

SP594,  pp.  545-547  (Sept.  1980). 
Neutron  heating;  neutron  transport;  radiation  damage;  tritium 

breeding;  activation;  dosimetry;  fusion;  SP594,  pp.  228-238 

(Sept.  1980). 

Neutron  imaging  techniques;  pinhole  camera;  position-sensitive 
proportional  counter;  eV  neutron  energy;  19383. 

Neutron-induced;  systematics;  fission  cross  sections;  MeV  range; 
19553. 

Neutron  inelastic  scattering;  nuclear  cross  sections;  nuclear  reac- 
tors; radiative  neutron  capture;  reaction  interferences;  scat- 
tered gamma  radiation;  XRF  analysis,  ^^^f;  metal  explora- 
tion; natural  gamma  radiation;  SP594,  pp.  615-626  (Sept. 
1980). 

Neutron  inelastic  scattering;  Raney  nickel;  vibrational  spectrum; 
catalyst;  chemisorbed  C2H1;  19573. 

Neutron  interrogation;  nondestructive  assay;  nuclear  fuel  subas- 
sembly; nuclear  safeguards;  process  control;  spent  nuclear 
fuel;  assay  accuracy;  calculations;  criticality  control;  material 
accountability;  measurements;  SP582,  pp.  447-456  (June  1980). 

Neutron  interrogation;  safeguards;  calorimetry;  gamma-ray  spec- 
trometry; SP594.  pp.  364-367  (Sept.  1980). 

Neutron  interrogation;  special  nuclear  material;  inventory  con- 
trol; SP58Z  pp.  372-390  (June  1980). 

Neutron  multiplicity;  proton-recoil  detector;  fission;  large  liquid 
scintillator;  SP594,  pp.  728-732  (Sept.  1980). 

Neutron  nuclear  data  evaluations;  capture;  fission;  SP594,  pp. 
464-468  (Sept.  1980). 

Neutron  parameters;  transmission  measurements;  Cm  isotopes; 
fast  chopper;  SP594,  p.  908  (Sept.  1980). 

Neutron  physics;  neutron  radiography;  neutrons;  bremsstrah- 
lung;  electron  beams;  linear  accelerator;  19373. 

Neutron  physics;  neutron  radiography;  neutrons;  bremsstrah- 
lung;  electron  beams;  linear  accelerator;  SP594,  pp.  531-533 
(Sept.  1980). 

Neutron  precursors;  neutron  yields;  ENDF/B-V  data;  neutron 

calculations;  SP594.  pp.  800-803  (Sept.  1980). 
Neutron  propagation;  method  approximations;  multigroup  data; 

SP594.  pp.  190-193  (Sept.  1980). 
Neutron  radiography;  neutrons;  bremsstrahlung;  electron  beams; 

linear  accelerator;  neutron  physics;  19373. 
Neutron  radiography;  neutrons;  bremsstrahlung;  electron  beams; 

linear  accelerator;  neutron  physics;  SP594,  pp.  531-533  (Sept. 

1980). 

Neutron  radiography;  nondestructive  assay;  nondestructive  eval- 
uation; position-sensitive  proportional  counter;  epithermal 
neutrons;  19847. 

Neutron  radiography;  nondestructive  assay;  nondestructive  eval- 
uation; position-sensitive  proportional  counter;  epithermal 
neutron  energy;  SP594,  pp.  436-439  (Sept.  1980). 

Neutron  radiography;  nondestructive  assay;  position-sensitive 
proportional  counter;  uranium;  epithermal  neutron  energy; 
SP582,  pp.  86-92  (June  1980). 

Neutron  radiography;  nondestructive  evaluation;  nuclear  reac- 
tor; radiation;  activation  analysis;  crystal  structure;  diffraction; 
isotopes;  molecular  dynamics;  neutron;  TNI  117. 
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Neutron  radiotherapy;  radiobiology;  uncertainties;  cross  sec- 
tions; neutron  depth  dose;  SP594,  pp.  440-446  (Sept.  1980). 

Neutron  reactions;  neutron  standards;  phonons;  cross  sections; 
molecular  binding;  SP594,  pp.  89-92  (Sept.  1980). 

Neutron  reactions;  neutron  time-of-flight;  vibration;  cross  sec- 
tion; molecules;  SP594.  pp.  93-96  (Sept.  1980). 

Neutron  reactions;  '^'HJ;  Doppler  effect;  fission;  gas  target;  mo- 
lecular vibrations;  J  91 46. 

Neutron  resonance;  radioactive  isotopes;  SP594,  pp.  881-885 
(Sept.  1980). 

Neutron  resonances;  polarized  neutrons  and  nuclei;  pulsed  neu- 
tron source;  IBR-2  reactor;  isomeric  shift;  SP594,  pp.  385-393 
(Sept.  1980). 

Neutrons;  bremsstrahlung;  electron  beams;  linear  accelerator; 

neutron  physics;  neutron  radiography;  19373. 
Neutrons;  bremsstrahlung;  electron  beams;  linear  accelerator; 

neutron  physics;  neutron  radiography;  SP594,  pp.  531-533 

(Sept.  1980). 

Neutrons;  nondestructive  assay;  plutonium  waste;  safeguards; 
uranium  waste;  verification;  counter;  estimates;  gamma  rays; 
SP582,  pp.  622-632  (June  1980). 

Neutrons;  nondestructive  evaluations;  nuclear  fuel;  oyster  tissue; 
SRMs;  weights  and  measures;  acoustic  emission;  additive  mi- 
gration; bond  energies;  DIM/NBS  64,  No.  4,  1-28  (1980). 

Neutrons;  nuclear  heating;  photon  dose  rate;  photons;  shielding; 
fusion;  neutral  beam  injection;  SP594,  pp.  239-245  (Sept. 
1980). 

Neutrons;  oxygen;  total  cross  sections;  0.5-60  MeV;  carbon; 
hydrogen;  iron;  SP594,  pp.  34-38  (Sept.  1980). 

Neutrons;  radiography;  reactor  fuel  subassemblies;  resonance 
neutrons;  thermal  neutrons;  three-dimensional  radiography; 
fast  neutrons;  laminagraphy;  19214. 

Neutrons;  secondary  charged  particles;  tissue-equivalent  gas;  do- 
simetry; energy  per  ion  pair;  kerma;  19331. 

Neutrons;  single-crystal;  Weissenberg  methods;  x  rays;  absorp- 
tion correction;  diffractometers;  flat-cone;  macromolecules; 
19509 

Neutrons;  sodium;  cross  sections;  evaluation;  SP594,  pp.  58-62 
(Sept.  1980). 

Neutron  scattering;  new  instruments  and  methods;  nondestruc- 
tive testing;  residual  stress;  small-angle;  texture  determination; 
materials  microstructure;  19811. 

Neutron  scattering;  nitromethane;  quantum  tunnelling;  x-ray 
scattering;  methyl  group;  molecular  reorientation;  19810. 

Neutron  scattering;  nitromethane;  quantum  tunnelling;  x-ray 
scattering;  methyl  group;  molecular  reorientation;  19809. 

Neutron  scattering;  phonon;  alloy;  elastic  constants;  interstitial 
defect;  metal  hydride;  19613. 

Neutron  scattering;  physics;  rare  earths;  solid  state  spin  waves; 
laves-phase;  magnetism;  19616. 

Neutron  scattering;  polymer  solutions;  light  scattering;  19834. 

Neutron  scattering;  profile  refinement;  rare-earth  compounds; 
atomic  ordering;  iron-manganese  compounds;  nearest  neigh- 
bor distances;  19757. 

Neutron  scattering;  rare  earth;  small  angle  scattering;  supercon- 
ductivity; crystal  field;  magnetic  superconnectors;  19255. 

Neutron  scattering;  rare  earth  compounds;  spin  excitations;  crys- 
tal fields;  exchange  interaction;  magnetism;  19256. 

Neutron  scattering;  rare  earth  compounds;  spin  excitations;  crys- 
tal fields;  exchange  interaction;  magnetism;  19604. 

Neutron  scattering;  rare  earth-iron  intermetallics;  sublattice 
magnetization;  hydrides;  Laves-phase;  19617. 

Neutron  scattering;  rare  earths;  spin  waves;  crystal  fields;  inelas- 
tic scattering;  magnetism;  19630. 

Neutron  scattering;  rare  earths;  structural  properties;  amorphous 
alloys;  magnetism;  metallic  glasses;  19113. 

Neutron  scattering;  reentrent  superconductor;  Chevrel  phase; 
crystal  fields;  Laves-phase;  magnetic  superconductor;  19629. 

Neutron  scattering;  structure;  vibration  spectrum;  hydride;  inter- 
stitial holes;  metallic  glass;  19606. 

Neutron  scattering  phase  transition;  rare  earth;  crystal  field  ef- 


fects; ferromagnet;  magnetic  superconductor;  19258. 

Neutron  source  shapes;  nuclear  data;  nuclear  logging;  radiation 
transport;  SP594.  pp.  599-603  (Sept.  1980). 

Neutron  spectra;  actinide  burn-up;  fusion  pellets;  neutron  cross 
sections;  SP594,  pp.  360-363  (Sept.  1980). 

Neutron  spectra;  radiation  transport;  gamma  ray  spectra;  inte- 
gral experiments;  SP594.  pp.  596-598  (Sept.  1980). 

Neutron  spectrum;  proton-recoil;  2DB;  calculated  neutron  spec- 
trum; fast  breeder  blanket  facility;  fast  reactor;  SP594,  pp. 
568-571  (Sept.  1980). 

Neutron  spectrum;  sample  perturbation;  actinide  recycle;  cross 
section  evaluation;  fast  critical  facility;  fast  reactor;  integral 
experiment;  least  square  fitting;  SP594,  pp.  552-556  (Sept. 
1980). 

Neutron  spectrum;  sensitivity  coefficient;  time-of-flight;  trans- 
port calculation;  group  constants;  SP594,  pp.  265-274  (Sept. 
1980). 

Neutron  standards;  phonons;  cross  sections;  molecular  binding; 
neutron  reactions;  SP594,  pp.  89-92  (Sept.  1980). 

Neutron  standards;  uranium-235  fission  cross  section;  absolute 
fission  cross  section;  neutron  detector;  neutron  flux  monitor; 
SP594.  pp.  966-970  (Sept.  1980). 

Neutron  strength  functions;  photon  strength  functions;  average 
resonance  capture;  gamma-ray  spectra;  neutron  capture; 
SP594  pp.  936-946  (Sept.  1980). 

Neutron  time-of-flight;  vibration;  cross  section;  molecules;  neu- 
tron reactions;  SP594  pp.  93-96  (Sept.  1980). 

Neutron  total  cross  section;  strength  function;  fission;  level  spac- 
ing; multilevel  analysis;  SP594  pp.  707-710  (Sept.  1980). 

Neutron  transmission;  thorium;  total  cross  section;  blanket; 
GCFR;  integral  experiment;  SP594,  pp.  122-124  (Sept.  1980). 

Neutron  transmutation  doped  silicon;  power-device  grade  sili- 
con; resistivity  variations;  silicon;  spreading  resistance  meas- 
urements; thermally  stimulated  measurements;  thyristor  mate- 
rials measurements;  thyristor  measurements;  zinc  oxide  varis- 
tors;  dc  transmission;  NBSIR  80-2061. 

Neutron  transmutation  doping;  power  device  materials;  radi- 
ation damage;  silicon;  thyristors;  defects;  SP400-60. 

Neutron  transport;  radiation  damage;  tritium  breeding;  activa- 
tion; dosimetry;  fusion;  neutron  heating;  SP594,  pp.  228-238 
(Sept.  1980). 

Neutron  transport;  shielding;  bias  factors;  SP594,  pp.  275-284 
(Sept.  1980). 

Neutron  yield;  Ta(p,xn);  intranuclear  cascade  predictions; 
SP594.  pp.  413-416  (Sept.  1980). 

Neutron  yield  analysis;  spallation;  evaporation;  fission;  high 
energy  proton;  SP594,  pp.  417-421  (Sept.  1980). 

Neutron  yields;  ENDF/B-V  data;  neutron  calculations;  neutron 
precursors;  SP594,  pp.  800-803  (Sept.  1980). 

New  instruments  and  methods;  nondestructive  testing;  residual 
stress;  small-angle;  texture  determination;  materials  micros- 
tructure; neutron  scattering;  19811. 

New  laser  lines;  relative  intensity;  relative  polarization; 
CH2DOH;  CO2  laser;  FIR  laser;  laser  frequency  measure- 
ment; 19460. 

Newton-Raphson  iteration  method;  nonlinear  load;  time-domain 
measurements;  time-stepping  finite-difference  technique;  tran- 
sient; traveling-wave  antenna;  fast  Fourier  transform;  linear 
load;  19466. 

New  ^^HsOH  laser  lines;  optically  pumped  FIR  lasers;  relative 
power  output  of  CH3OH  laser  lines;  carbon  dioxide  laser; 
laser  frequency  measurements;  19719. 

NFPA  101;  nursing  homes;  photoelectric  detectors;  smoke  de- 
tectors; surveys;  detector  location;  false  alarms;  health  care 
facilities;  hospitals;  ionization  detectors;  maintenance;  NBSIR 
80-2130 

NF3;  normal  coordinate  analysis;  photodissociation;  ultraviolet 
spectrum;  CO;  discharge  sampling;  F-atom  reactions;  FCO; 
F2CO;  infrared  spectrum;  matrix  isolation;  19393. 

N-heterocyclic  compounds;  phenols;  polynuclearic  aromatic  hy- 
drocarbons; priority  pollutants;  alternate  fuels;  gas  chromato- 
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graphy;  high  performance  liquid  chromatography;  19097. 
Ni;  nickel;  PLEED;  polarized  electrons;  polarized  LEED;  sur 

face  magnetism;  surface  magnetization;  magnetism;  19341. 
Nickel;  carbon  monoxide;  catalysis;  catalytic  methanation;  hy- 

drogenation;  kinetics;  19481. 
Nickel;  nuclear  magnetic;  diffusion;  hydride;  hydrogen;  lath- 

anum;  19229 

Nickel;  optical,  statistical,  and  coupled-channel  analysis;  SP594, 
pp.  898-902  (Sept.  1980). 

Nickel;  PLEED;  polarized  electrons;  polarized  LEED;  surface 
magnetism;  surface  magnetization;  magnetism;  Ni;  19341. 

Nickel;  PLEED;  polarized  LEED;  surface  magnetism;  ferro- 
magnetism;  LEED;  magnetism;  19104. 

Nickel;  poisoning;  catalyst;  Fischer-Tropsch  synthesis;  hydroge- 
nation;  methanation;  19201. 

Nickel;  potentiostat;  aluminum;  corrosion;  electrochemical  noise; 
instrumentation;  iron;  19878. 

Nickel;  ruthenium;  single  crystal;  surface  science;  carbon  mon- 
oxide; catalysis;  kinetics  methanation;  19482. 

Nickel;  single  crystal;  carbide;  carbon;  catalysis;  kinetics;  meth- 
anation; 19480. 

Nickel;  spectroscopy;  surface;  hydrogen;  neutron;  19205. 

Nickel;  surface  intermediates;  thermal  programmed  desorption; 
carbon  monoxide;  hydrogen;  methanol;  19292. 

Nickel;  transition  probabilities;  wavelengths;  allowed  lines; 
atomic  energy  levels;  cobalt;  forbidden  lines;  iron;  19807. 

Nickel  alloys;  steels;  fatigue  (materials);  fracture  (materials);  low 
temperature  tests;  mechanical  properties;  19550. 

Nickel  alloy  671;  nickel  alloy  800;  oxidizing/sulfidizing  gas; 
premature  failure;  stress  corrosion  cracking;  austenitic  stain- 
less steels;  coal  gasification;  elevated  temperatures;  ferritic 
stainless  steels;  gaseous  environments;  19623. 

Nickel  alloy  800;  oxidizing/sulfidizing  gas;  premature  failure; 
stress  corrosion  cracking;  austenitic  stainless  steels;  coal  gasifi- 
cation; elevated  temperatures;  ferritic  stainless  steels;  gaseous 
environments;  nickel  alloy  671;  19623. 

Nickel-phosphorus  alloy;  solar  collector;  surface  morphology; 
ultra-black  surface  coating;  etchant  bath;  light  absorption;  mi- 
croscopic pores;  U.S.  Patent  4,233,107. 

Nickel  single  crystal;  process  of  crystal  growth;  subgrain  misor- 
ientation;  surface  reflection;  x-ray  topography;  Bragg  diffrac- 
tion; double  crystal  diffraction;  19727. 

Nicotine  adenine  dinucleotides;  reversed  phase  liquid  chromato- 
graphy; impurities;  19548. 

Nil-ductility  transition  temperatures;  railroad  tank  cars;  switch- 
yard impact  tests;  tensile  properties;  AAR  Ml 28  steel;  Charpy 
V-notch;  head  plates;  impact  properties;  NBSIR  80-2039. 

Niobates  and  tantalates;  rubidium  and  potassium  oxides;  crystal 
structure;  electron  microscope;  lattice  images;  mixed  oxides; 
19733. 

Niobates  and  tantalates;  rubidium  and  potassium  oxides;  two-. 

dimensional  ordering;  crystal  structure;  electron  microscope; 

lattice  images;  19911. 
Niobium;  dynamic  techniques;  heat  of  fusion;  high  temperatures; 

melting;  79745. 

Niobium;  spectrum;  wavelengths;  energy  levels;  ion;  ionization 
energy;  19282. 

Niobium;  strain;  alloy;  defect;  diffuse  scattering;  neutron;  19307. 

Niobium  alloys;  palladium  alloys;  phase  diagrams;  constitution 
diagrams;  crystal  chemistry;  intermetallic  compounds;  19330. 

Niobium-tin;  niobium-titanium;  strain;  superconducting  coil 
composite;  superconducting  wire;  critical  current;  fiberglass/ 
epoxy  composite;  mechanical  properties;  NBSIR  80-1633. 

Niobium-titanium;  strain;  superconducting  coil  composite;  super- 
conducting wire;  critical  current;  fiberglass/epoxy  composite; 
mechanical  properties;  niobium-tin;  NBSIR  80-1633. 

Nitrates  ozone;  nitrogen  dioxide;  reaction;  trans-2-butene;  hy- 
droxyl  radical;  19521. 

Nitric  acid;  spectrophotometric;  uranium;  determination;  dual 
wavelength;  SP582,  pp.  121-128  (June  1980). 

Nitric  oxide;  nitrogen;  nitrogen  dioxide;  nitrous  oxide;  oxygen; 


photoelectron  spectra;  photoionization;  threshold  photoelec- 
tron  spectra;  water;  carbon  dioxide;  carbon  monoxide;  hydro- 
gen; 19805. 

Nitric  oxide;  ruthenium;  surface;  carbon  monoxide;  chemisorp- 
tion;  electron  stimulated  desorption;  ion  angular  distribution; 
19924. 

Nitrogen;  N2;  photoelectron  spectra;  photoionization;  shape  res- 
onance; synchrotron  radiation;  vibrational  intensity  distribu- 
tion; branching  ratios;  Franck-Condon  factors;  ion;  19607. 

Nitrogen;  nitrogen  dioxide;  nitrous  oxide;  oxygen;  photoelectron 
spectra;  photoionization;  threshold  photoelectron  spectra; 
water;  carbon  dioxide;  carbon  monoxide;  hydrogen;  nitric 
oxide;  19805 

Nitrogen;  oxygen;  rare  gases;  rate  coefficients;  transport;  cross 
sections;  electrons;  19387. 

Nitrogen;  oxygen;  rate  of  reaction;  sulfur;  Arrhenius  parameters; 
chemical  kinetics;  combustion;  decomposition;  free  radicals; 
gas  phase;  hydrocarbons;  hydrogen;  NSRDS-67. 

Nitrogen;  oxygen;  thermal  conductivity;  velocity  of  sound;  vis- 
cosity; argon;  computer  programs;  density;  enthalpy;  entropy; 
equation  of  state;  heat  capacity  at  constant  pressure;  heat 
capacity  at  constant  volume;  helium;  hydrogen;  methane; 
neon;  TN1025 

Nitrogen;  photoelectron  spectra;  spectroscopy;  threshold  pho- 
toelectron spectroscopy;  autoionization;  deuterium;  Franck- 
Condon  Factors;  hydrogen;  19183. 

Nitrogen  atoms;  combination  reaction;  discharge;  hydrogen 
atoms;  19716. 

Nitrogen  dioxide;  nitrous  oxide;  oxygen;  photoelectron  spectra; 
photoionization;  threshold  photoelectron  spectra;  water; 
carbon  dioxide;  carbon  monoxide;  hydrogen;  nitric  oxide;  ni- 
trogen; 19805 

Nitrogen  dioxide;  oxidation;  recycled  base  stocks;  thermal  analy- 
sis; virgin  base  stocks;  differential  scanning  calorimeter;  lubri- 
cating oil;  metal  surface  effects;  19788. 

Nitrogen  dioxide;  reaction;  trans-2-butene;  hydroxyl  radical;  ni- 
trates ozone;  19521. 

Nitrogen-methane  mixtures;  PVTx  properties  measurements; 
equation  of  state;  extended  corresponding  states;  extended 
critical  region;  mathematical  model;  natural  gas  components; 
19782. 

Nitrogen  oxides;  photoabsorption  cross  section;  photochemistry; 
quantum  yield;  rate  coefficient;  atmospheric  chemistry;  chemi- 
cal kinetics;  data  evaluation;  NBSIR  80-2032. 

Nitrogen  oxygen;  rate  of  reaction;  sulfur;  Arrhenius  parameters; 
chemical  kinetics;  combustion;  decomposition;  free  radicals; 
gas  phase;  hydrocarbons;  hydrogen;  NBSIR  80-2118. 

Nitrogen- 15  coupling  constants;  nucleophilic  substitution;  para- 
magnetic broadening;  proton  n.m.r.;  selective  coupling;  6- 
amino-6-deoxy-D-galactose-(5- N  derivatives;  carbon- 13 
n.m.r.;  79670. 

Nitrogen- 15  NMR;  proton  NMR;  xanthen-O-yl  derivatives  of 

urea;  carbon- 13  NMR;  chemical  shifts;  coupling  constants; 

mass  spectrometry;  19312. 
Nitromethane;   quantum  tunnelling;   x-ray  scattering;  methyl 

group;  molecular  reorientation;  neutron  scattering;  19809. 
Nitromethane;   quantum  tunnelling;   x-ray  scattering;  methyl 

group;  molecular  reorientation;  neutron  scattering;  19810. 
Nitrous  oxide;  oxygen;  photoelectron  spectra;  photoionization; 

threshold    photoelectron    spectra;    water;    carbon  dioxide; 

carbon  monoxide;  hydrogen;  nitric  oxide;  nitrogen;  nitrogen 

dioxide;  79505. 

Nitrous  oxide;  photochemistry;  sand;  surface  reactions;  tropo- 

spheric  sink;  catalysis;  19953. 
Nitrous  oxide;  ruthenium;  surface  reaction;  thermal  desorption; 

chemisorption;  19241. 
Ni(lll);  NO;  vibrational  spectroscopy;  chemisorption;  electron 

energy  loss  spectroscopy;  19800. 
NMR;  noncrystalline;  orientation;  polyethylene;  ^^;  annealing; 

drawn;  19686 

NMR;  polyethylene;  relaxation  rotating  frame;  C-13;  cross-po- 
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larization;  19671. 

NO;  vibrational  spectroscopy;  chemisorption;  electron  energy 
loss  spectroscopy;  Ni(lll);  19800. 

Noble  gas  broadening;  O2  microwave  spectrum;  pressure  broad- 
ening; self  broadening;  theoretical  and  experimental  compari- 
sons; low  pressures;  19721. 

Noise;  noise  control;  sound;  traffic  noise;  transportation  noise; 
acoustics;  environmental  pollution;  highway  noise;  motor  ve- 
hicle noise;  TN1113-1. 

Noise;  noise  exposure;  sampling  (temporal);  statistics;  time-vary- 
ing signals;  community  noise;  measurement  errors;  19116. 

Noise;  offset;  static  test  set;  analog-to-digital  converter  testing; 
automatic;  digital-to-analog  converter  testing;  gain;  high  reso- 
lution; linearity;  19075. 

Noise;  potentiostat;  electrochemical  measurements;  galvanostat; 
impedance  measurements;  J.  Res.  85,  No.  3,  211-217  (May- 
June  1980). 

Noise  control;  noise  isolation;  sound;  acoustics;  building  acous- 
tics; environmental  pollution;  TNI  113-2. 

Noise  control;  sound;  traffic  noise;  transportation  noise;  acous- 
tics; environmental  pollution;  highway  noise;  motor  vehicle 
noise;  noise;  TN1113-1. 

Noise  exposure;  sampling  (temporal);  statistics;  time-varying  sig- 
nals; community  noise;  measurement  errors;  noise;  19116. 

Noise  isolation;  sound;  acoustics;  building  acoustics;  environ- 
mental pollution;  noise  control;  TNI  113-2. 

Noise  measurements;  pitting;  potentiostat;  aluminum;  copper; 
impedance  measurements;  19572. 

Noise  (sound);  sleep;  smoke  detectors;  wakefulness;  adults;  alarm 
responses;  auditory  perception;  decibal  levels;  fire  depart- 
ments; frequency  distribution;  NBS-GCR-80-284. 

Noise  thermometry;  nuclear  orientation;  thermometry;  ^"CoCo 
•y-ray  anisotropy  thermometry;  cryogenic  temperature  scale; 
Josephson  junction;  19685. 

Nomenclature;  standards;  terminology;  test  methods;  carbon; 
characterization;  graphite;  19486. 

Nomenclature;  symbols;  terminology;  terms;  defmitions;  fracture 
testing;  19892 

Nonbenzenoid;  oxocarbon;  salt;  synthesis;  acid;  aromatic;  bond- 
delocalized;  croconic;  dianion;  malononitrile;  /  Res.  85,  No. 
2,  73-86  (Mar.-Apr.  1980). 

Nonbenzenoid;  pseudooxocarbons;  salt;  synthesis;  acid;  aromatic; 
bond-delocalized;  croconic;  dianion;  malononitrile;  19560. 

Noncompliance;  proficiency;  countercheck  reference  tests;  criti- 
cal control  features;  feedback;  implementation;  inspections; 
laboratory  accreditation;  laboratory  performance  evaluation; 
SP591,  pp.  79-84  (Aug.  1980). 

Noncooperative  games;  aggregation;  equilibrium;  game  theory; 
mathematical  economics;  /.  Res.  85,  No.  5,  391-428  (Sept.- 
Oct.  1980). 

Noncrystalline;  orientation;  polyethylene;  ^Kl;  annealing;  drawn; 
NMR;  19686. 

Nondestructive  analysis;  safeguards;  uranium;  uranium  hexa- 
fluoride;  uranium  235;  gas  centrifuges;  IAEA  safeguards;  iso- 
tope separation;  material  balance;  material  unaccounted  for; 
SP581  pp.  261-275  (June  1980). 

Nondestructive  assay;  axial  profiles;  fission  chamber;  instrumen- 
tation; ion  chamber;  irradiated  (spent)  fuel;  SP582,  pp.  426-44( 
(June  1980). 

Nondestructive  assay;  NRC  Safeguards;  special  nuclear  material; 
analyses;  destructive;  SP582,  pp.  189-191  (June  1980). 

Nondestructive  assay;  nondestructive  evaluation;  position-sensi- 
tive proportional  counter;  epithermal  neutrons;  neutron  radi- 
ography; 19847. 

Nondestructive  assay;  nondestructive  evaluation;  position-sensi- 
tive proportional  counter;  epithermal  neutron  energy;  neutron 
radiography;  SP594,  pp.  436-439  (Sept.  1980). 

Nondestructive  assay;  nuclear  fuel  subassembly;  nuclear  safe- 
guards; process  control;  spent  nuclear  fuel;  assay  accuracy; 
calculations;  criticality  control;  material  accountability;  meas- 
urements; neutron  interrogation;  SP582,  pp.  447-456  (June 


1980). 

Nondestructive  assay;  nuclear  material  measurements;  precision; 
research  and  development;  safeguards;  accuracy;  bulk  meas- 
urements; material  control  and  accounting;  19705. 

Nondestructive  assay;  nuclear  safeguards;  plutonium;  waste 
assay;  americium;  SP582.  pp.  617-621  (June  1980). 

Nondestructive  assay;  nuclear  safeguards;  precision;  reference 
materials;  special  nuclear  materials;  x-ray  fluorescence;  ac- 
countability; accuracy;  gamma  spectrometry;  mass  spectrom- 
etry; SP582 

Nondestructive  assay;  particles;  quality  assurance;  radiation;  ra- 
dioactivity; radiochemical  assay;  radionuclide;  segregation; 
standard;  calibration;  environments;  homogeneity;  natural  ma- 
terials; 19298. 

Nondestructive  assay;  plutonium;  reactivity;  spectral  index;  ura- 
nium; autoradiography;  fast  critical  assemblies;  SP582,  pp. 
391-424  (June  1980). 

Nondestructive  assay;  plutonium  waste;  safeguards;  uranium 
waste;  verification;  counter;  estimates;  gamma  rays;  neutrons; 
SP582,  pp.  622-632  (June  1980). 

Nondestructive  assay;  position-sensitive  proportional  counter; 
uranium;  epithermal  neutron  energy;  neutron  radiography; 
SP581  pp.  86-92  (June  1980). 

Nondestructive  assay;  precision;  random  driver;  stability;  urani- 
um; calibration;  coincidence  counter;  neutron;  SP582,  pp.  201- 
220  (June  1980). 

Nondestructive  assay;  real-time  accountability;  glovebox  filter; 
in-line  holdup  monitor;  Nal  detector;  SP582,  pp.  308-312 
(June  1980). 

Nondestructive  assay;  uranium  reference  material;  interlabora- 
tory  evaluation  program;  SP582,  pp.  25-33  (June  1980). 

Nondestructive  assay  (NDA);  safeguards;  accountability  in  fabri- 
cation of  reactor  fuel;  active  neutron  interrogation;  material 
control;  neutron  activation  analysis;  SP582,  pp.  276-307  (June 
1980). 

Nondestructive  evaluation;  normal  modes;  orthopedic  implants; 
piezoelectric  polymer;  plastics;  vibrations;  mechanical  integri- 
ty; 19952 

Nondestructive  evaluation;  nuclear  measurement  technology; 
physics  research;  radiation  research;  recycled  materials;  stand- 
ard reference  data;  standard  reference  materials;  technical  ac- 
tivities; thermodynamics;  absolute  and  physical  quantities; 
analytical  chemistry;  SP572. 

Nondestructive  evaluation;  nuclear  reactor;  radiation;  activation 
analysis;  crystal  structure;  diffraction;  isotopes;  molecular  dy- 
namics; neutron;  neutron  radiography;  TNI  11 7. 

Nondestructive  evaluation;  optical;  temperature;  trace  elements; 
water;  Alaskan  pipeline;  atmospheric  chemistry;  bare  elec- 
trodes; multichannel  detectors;  DIM/NBS  64,  No.  9,  1-28 
(1980). 

Nondestructive  evaluation;  optics;  penetrants;  radiography;  ul- 
trasonics; acoustic  emission;  eddy  currents;  imaging;  leakage 
testing;  magnetics;  material  parameters;  NBSIR  80-2162. 

Nondestructive  evaluation;  piping;  pressure  vessels;  product  lia- 
bility; pumps  and  valves;  standards;  statistical  modeling;  weld- 
ing; ASME  Boiler  Code;  data;  fabrication;  failure  analysis; 
fatigue;  fracture;  materials  science;  SP588. 

Nondestructive  evaluation;  position-sensitive  proportional 
counter;  epithermal  neutron  energy;  neutron  radiography; 
nondestructive  assay;  SP594,  pp.  436-439  (Sept.  1980). 

Nondestructive  evaluation;  position-sensitive  proportional 
counter;  epithermal  neutrons;  neutron  radiography;  nondes- 
tructive assay;  19847. 

Nondestructive  evaluation;  radiography;  traceability;  ultrasonics; 
visual  testing;  acoustic  emission;  calibration;  eddy  currents; 
magnetic  particles;  NBSIR  80-2109. 

Nondestructive  evaluations;  nuclear  fuel;  oyster  tissue;  SRMs; 
weights  and  measures;  acoustic  emission;  additive  migration; 
bond  energies;  neutrons;  DIM/NBS  64,  No.  4,  1-28  (1980). 

Nondestructive  isotopic  analysis;  plutonium  safeguards;  gamma- 
ray  spectrometry;  SP582,  pp.  555-567  (June  1980). 
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Nondestructive  measurements;  nuclear  materials;  reference  ma- 
terials; traceability;  destructive;  SP582,  pp.  1-14  (June  1980). 

Nondestructive  measurements;  on-line  real-time  measurements; 
plutonium  concentration  and  isotopics  determinations;  repro- 
cessing plant  process  control;  uranium;  x-ray  fluorescence 
analysis;  accountability;  computer-based  system;  SP582,  pp. 
584-601  (June  1980). 

Nondestructive  testing;  brass;  copper;  hardness  testing;  Knoop; 
microhardness;  19849. 

Nondestructive  testing;  pulsed  mode;  rail  test  car;  railroad  rail; 
sensitivity;  ultrasonic  inspection;  coupling;  magnetic  inspec- 
tion; 19885. 

Nondestructive  testing;  radiography;  sensitivity;  standards;  ultra- 
sonics; calibration;  image  quality  indicator;  19877. 

Nondestructive  testing;  radiography;  signal  processing;  tomo- 
graphy; ultrasonics;  automated  testing;  continuous  monitoring; 
19475. 

Nondestructive  testing;  radiography;  standards  and  ultrasonics; 
calibration;  international;  19879. 

Nondestructive  testing;  radiography;  three-dimensional  radiogra- 
phy; tomography;  x-ray  laser;  computerized  axial  tomo- 
graphy; Fresnel  zone;  holographic  reconstruction;  imaging; 
laminagraphy;  19855. 

Nondestructive  testing;  residual  stress;  small-angle;  texture  de- 
termination; materials  microstructure;  neutron  scattering;  new 
instruments  and  methods;  19811. 

Nondestructive  testing;  residual  stress;  ultrasonics;  velocity;  at- 
tenuation; defect  characterization;  flaws;  materials  character- 
ization; SP596. 

Nondestructive   tests;   semiconductor;   tape   bonded  devices; 

acoustic  emission;  beam  lead  devices;  electronic  devices;  her- 

meticity;  hybrids;  19108. 
Nondestructive  tests;  thermal  resistance;  built-up  roofs;  measure- 
ment technology;  moisture  accumulation;  NBSIR  80-2100. 
Nonequilibrium;    one-dimensional    harmonic    crystal;  random 

matrix  products;  steady  state;  thermal  conductivity;  energy 

current;  isotopic  disorder;  19873. 
Nonequilibrium  molecular  dynamics;  Van  der  Waals  1  theory; 

viscosity;  computer  simulation;  conformal  solution  theory; 

mixing  rules;  mixture;  19180. 
Nonequilibrium  perturbation  theory;  perturbation  theory;  soft 

spheres;  transport  coefficients;  Boltzmann  equation;  collision 

integral;  dilute  gas;  kinetic  perturbation  theory;  kinetic  theory; 

19866. 

Nonequilibrium  phenomena;  phonon-trapping;  quasiparticle;  su- 
perconductor; acoustic  mismatch;  effective  recombination 
time;  19240. 

Nonequilibrium  superconductivity;  quasiparticle  injection;  super- 
conducting tunnel  junction;  superconducting  weak  link;  con- 
trollable weak  link;  cryoelectronic;  Josephson  effect;  19416. 

Nonisothermal  kinetics;  thermal  analysis;  activation  energy; 
competitive  reactions;  complex  reactions;  heating  rate;  inde- 
pendent reactions;  kinetics;  lifetime  prediction;  19267. 

Nonlinear;  simple  materials;  tensile  test;  viscoelastic  bars;  insta- 
bility; necking;  19746. 

Nonlinear  absorption;  two-photon  absorption  coefficients;  multi- 
photon  absorption;  SP568  pp.  445-455  (July  1980). 

Nonlinear  differential  equation;  nonlinear  load;  time-stepping 
finite  difference  equation  technique;  Auger  function;  electri- 
cally-short dipole;  iteration  method;  19449. 

Nonlinear  differential  equations;  resistivity;  spreading  resistance; 
continuum  model;  correction  factor;  Laplace's  equation; 
19796. 

Non-linear  least  squares;  peak  resolution;  PICO;  empirical  peak 
shape;  gamma-ray  spectrum  fitting;  intercomparison  of  com- 
putational methods;  International  Atomic  Energy  Agency; 
longrange  interpolation;  19127. 

Nonlinear  load;  time-domain  measurements;  time-stepping  finite- 
difference  technique;  transient;  traveling-wave  antenna;  fast 
Fourier  transform;  linear  load;  Newton-Raphson  iteration 
method;  19466. 


Nonlinear  load;  time-stepping  finite  difference  equation  tech- 
nique; Auger  function;  electrically-short  dipole;  iteration 
method;  nonlinear  differential  equation;  19449. 

Nonlinear  model;  phase  spectrum  transformation;  spectrum; 
VOR  aircraft  navigation  system;  white  noise;  Fourier  coeffi- 
cients; linear  model;  TN1021. 

Nonlinear  optics;   piezo-optics;   planar   waveguides;  thermo- 
optics;  thin  films;  ultraviolet;  fiber  optics;  graded  index  mate- 
rials; infrared;  magneto-optics;  SP574. 
^  Nonlinear  optics;  visible  frequencies;  1.15  fim;  frequency;  He-Ne 
laser;  19709 

Nonlinear  refractive  index;  self-focusing;  Abbe  value;  coolant; 
index-matching  liquids;  SP568,  pp.  91-98  (July  1980). 

Nonlinear  regression  analysis;  adsorption  isotherms;  energy  dis- 
tribution functions;  Jovanovich  equation;  Langmuir  equation; 
monomolecular  adsorption;  19771. 

Nonlinear  resistors;  semiconductors;  surge  arresters;  varistors; 
voltage-variable  resistors;  zinc  oxide;  electrically  conducting 
ceramics;  electrical  transmission;  lightning  arresters;  NBSIR 
79-1939 

Non-linear  spectroscopy;  phase  conjugate  spectroscopy;  satura- 
tion spectroscopy;  four-wave  mixing;  heterodyne  spectros- 
copy; iodine  spectroscopy;  19287. 

Non-linear  spectroscopy;  saturated  absorption;  saturation  spec- 
troscopy; Doppler-free  spectroscopy;  high-resolution  spectros- 
copy; laser  spectroscopy;  19288. 

Nonlinear  spectroscopy;  ultra  resolution  laser  spectroscopy;  hy- 
perfine  structure;  methane;  19225. 

Nonlinear  viscoelasticity;  normal  stresses;  poly(methyl  metha- 
crylate);  shear  stresses;  BKZ  theory;  mechanical  conditioning; 
79707. 

Non-linear  viscoleasticity;  normal  stresses;  PIB;  PMMA; 
poly(isobutylene);  poly(methyl  methacrylate);  time  dependent 
behavior;  BKZ  theory;  19672 

Nonlocal  and  coupled  channel  descriptions;  optical  model  analy- 
sis; Th(n,n);  total  and  inelastic  cross  sections;  local;  SP594,  pp. 
711-714  (Sept.  1980). 

Nonmetallics;  review;  stainless  steel;  superconductors;  alloys; 
magnets;  materials;  19190. 

Non-peptide  impurities;  peptide  hormones;  angiotensin  I;  high 
resolution  liquid  chromatography;  19496. 

Non-stationary  processes;  resonance  fluorescence;  strong  laser 
field;  time-dependent  spectrum;  transient  spectrum;  fluores- 
cence spectrum;  laser  excitation;  multi-photon  processes; 
19220. 

Nonstoichiometry;  structural  considerations;  twinning;  computer 
assessment;  crystal  structures;  epitaxy;  inter-layerings;  /.  Res. 
85,  No.  5,  347-.362  (Sept.-Oct.  1980). 

Nonuniform  fields;  pipe  flow;  fringing  fields; 
magnetohydrodynamics,  MHD;  19050. 

Normal  coordinate  analysis;  photodissociation;  ultraviolet  spec- 
trum; CO;  discharge  sampling;  F-atom  reactions;  FCO;  F2CO; 
infrared  spectrum;  matrix  isolation;  NF3;  19393. 

Normalization  uncertainties;  shape  evaluation;  alpha  counting; 
SP594.  pp.  483-487  (Sept.  1980). 

Normalized  Gaussian  function;  photo-peak  area  determination; 
photo-peaks  data,  data  analysis;  summation  method;  least 
squares  fitting;  19132. 

Normal  mode  calculations;  numerical  methods;  polymer  review; 
Raman  and  infrared  spectroscopy;  conformationally  irregular 
polymers;  Green's  functions;  molecular  vibrations;  19713. 

Normal  modes;  orthopedic  implants;  piezoelectric  polymer;  plas- 
tics; vibrations;  mechanical  integrity;  nondestructive  evalua- 
tion; 19951 

Normal-phase  HPLC;  polycyclic  aromatic  hydrocarbons 
(PAH);  retention  data;  reverse-phase  HPLC;  air  particulates; 
high  performance  liquid  chromatography  (HPLC);  19547. 

Normal  spectral  emittance;  palladium;  radiance  temperature;  dy- 
namic measurements;  high  temperature;  melting;  19063. 

Normal  stresses;  PIB;  PMMA;  poly(isobutylene);  poly(methyl 
methacrylate);  time  dependent  behavior;  BKZ  theory;  non- 
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linear  viscoleasticity;  19672. 
Normal  stresses;  poly(methyl  methacrylate);  shear  stresses;  BKZ 
theory;  mechanical  conditioning;  nonlinear  viscoelasticity; 
19707. 

Normal  vibrations;  polyatomicmolecules;  Raman  spectra;  vibra- 
tional frequencies;  force  constants;  fundamental  frequencies; 
infrared  spectra;  JPCRD  9,  No.  4,  1149-1254  (1980). 

NRC  Safeguards;  special  nuclear  material;  analyses;  destructive; 
nondestructive  assay;  SP582,  pp.  189-191  (June  1980). 

N-scattering;  optical  potential;  (p,p)  and  (p,n)  reactions;  isobaric 
analog;  SP594.  pp.  311-314  (Sept.  1980). 

Nuclear  activation  cross  sections;  displacement  damage;  neutron 
dosimetry;  SP594,  pp.  812-816  (Sept.  1980). 

Nuclear  applications;  pattern  recognition;  reference  standards; 
eddy  current;  finite  element  analysis;  multifrequency;  19251. 

Nuclear  clocks;  stellar  processes;  neutron  cross  sections;  SP594, 
pp.  627-633  (Sept.  1980). 

Nuclear  compressibility;  nuclear  shock  waves;  relativistic  field 
theory;  cascade  calculations;  heavy  ion  collision;  Monte  Carlo 
method;  19441. 

Nuclear  cross  sections;  nuclear  reactors;  radiative  neutron  cap- 
ture; reaction  interferences;  scattered  gamma  radiation;  XRF 
analysis,  ^^^f;  metal  exploration;  natural  gamma  radiation; 
neutron  activation  analysis;  SP594,  pp.  615-626  (Sept.  1980). 

Nuclear  cross  sections;  reactors;  standards;  technology;  biomedi- 
cal; conference;  fission;  fusion;  SP594. 

Nuclear  data;  fast  breeders;  SP594,  pp.  6-17  (Sept.  1980). 

Nuclear  data;  nuclear  data  evaluation;  nuclear  data  meas- 
urements; SP594.  pp.  634-638  (Sept.  1980). 

Nuclear  data;  nuclear  logging;  radiation  transport;  neutron 
source  shapes;  SP594.  pp.  599-603  (Sept.  1980). 

Nuclear  data;  optical  potential  parameter;  relative  measurement; 
simultaneous  evaluation;  absolute  measurement;  consistency; 
fission  cross  section;  JENDL-2;  SP594,  pp.  715-719  (Sept. 
1980). 

Nuclear  data  evaluation;  nuclear  data  measurements;  nuclear 
data;  SP594,  pp.  634-638  (Sept.  1980). 

Nuclear  data  evaluation;  nuclear  model  codes;  nuclear  reaction 
theory;  SP594,  pp.  639-649  (Sept.  1980). 

Nuclear  data  measurements;  nuclear  data;  nuclear  data  evalua- 
tion; SP594,  pp.  634-638  (Sept.  1980). 

Nuclear  data  needs;  thorium  reactor  introduction;  thorium  reac- 
tors; advanced  converters;  denatured  uranium-thorium  fuel 
cycles;  fuel  cycles;  SP594,  pp.  108-114  (Sept.  1980). 

Nuclear  data  needs,  for  FMIT;  SP594,  pp.  817-820  (Sept.  1980). 

Nuclear-decay  data;  radioactivity;  random  error;  systematic 
error;  weighting  factors;  data  evaluation;  19407. 

Nuclear  detonations;  nuclear  war;  radiation  shielding;  civil  de- 
fense; fallout  protection;  gamma-ray  shielding;  SP570. 

Nuclear-evaporation  model;  radioactivity;  comparisons  to 
^^^(n,f)  and  ^^^f(sf);  experimental  prompt  neutron  spectra; 
fermi-gas  model;  SP594,  pp.  788-792  (Sept.  1980). 

Nuclear  fuel;  oyster  tissue;  SRMs;  weights  and  measures;  acous- 
tic emission;  additive  migration;  bond  energies;  neutrons;  non- 
destructive evaluations;  DIM/NBS  64,  No.  4,  1-28  (1980). 

Nuclear  fuel  element;  paper;  quantitative  microscopy;  size 
effect;  solid  mechanics;  statistical  methods;  steel;  fatigue;  frac- 
ture; mathematical  modeling;  micromechanics;  microstructure; 
19086. 

Nuclear  fuel  pellets;  safeguards/accountability;  automated  fuel 
fabrication  equipment;  SP582,  pp.  342-364  (June  1980). 

Nuclear  fuel  subassembly;  nuclear  safeguards;  process  control; 
spent  nuclear  fuel;  assay  accuracy;  calculations;  criticality 
control;  material  accountability;  measurements;  neutron  inter- 
rogation; nondestructive  assay;  SP582,  pp.  447-456  (June 
1980). 

Nuclear  heating;  photon  dose  rate;  photons;  shielding;  fusion; 
neutral  beam  injection;  neutrons;  SP594,  pp.  239-245  (Sept. 
1980). 

Nuclear  levels;  nuclear  reactions;  nuclear  structure  data;  radio- 
activity; reaction  gamma  rays;  ENSDF;  evaluation;  SP594, 


pp.  659-661  (Sept.  1980). 

Nuclear  logging;  radiation  transport;  neutron  source  shapes;  nu- 
clear data;  SP594,  pp.  599-603  (Sept.  1980). 

Nuclear  magnetic;  diffusion;  hydride;  hydrogen;  lathanum; 
nickel;  19229. 

Nuclear  magnetic  resonance;  polymers;  butane;  diffusion;  experi- 
mental methods;  migration;  molecular  transport;  19906. 

Nuclear  material;  physical  inventory;  inventory  taking;  SP582, 
pp.  221-233  (June  1980). 

Nuclear  material  accounting;  referee  measurement  methods; 
robust  statistical  methods;  systematic  error,  robust  statistical 
methods;  item-dependent  error;  measurement  error;  19332. 

Nuclear  material  measurements;  precision;  research  and  devel- 
opment; safeguards;  accuracy;  bulk  measurements;  material 
control  and  accounting;  nondestructive  assay;  19705. 

Nuclear  materials;  reference  materials;  traceability;  destructive; 
nondestructive  measurements;  SP582,  pp.  1-14  (June  1980). 

Nuclear  materials;  safeguards;  inventory  verification;  measure- 
ment of  inventory;  SP582,  pp.  178-188  (June  1980). 

Nuclear  materials  processing;  nuclear  safeguards;  volume  cali- 
bration; volumetric  test  measures;  accountability  tanks;  differ- 
ential pressure  gage;  19053. 

Nuclear  measurement  technology;  physics  research;  radiation 
research;  recycled  materials;  standard  reference  data;  standard 
reference  materials;  technical  activities;  thermodynamics;  ab- 
solute and  physical  quantities;  analytical  chemistry;  chemistry 
research;  SP572. 

Nuclear  methods  in  agriculture;  nuclear  methods  in  medicine; 

oil  well  logging;  SP594,  pp.  429-431  (Sept.  1980). 
Nuclear  methods  in  medicine;  oil  well  logging;  nuclear  methods 

in  agriculture;  SP594,  pp.  429-431  (Sept.  1980). 
Nuclear  model  codes;  ENDF/B-V;  neutron  emission  spectra; 

SP594.  pp.  765-769  (Sept.  1980). 
Nuclear  model  codes;  nuclear  reaction  theory;  nuclear  data 

evaluation;  SP594,  pp.  639-649  (Sept.  1980). 
Nuclear  models;  fitted  thick  target  yield;  SP594,  pp.  820-823 

(Sept.  1980). 

Nuclear  orientation;  thermometry;  ^toCo  y-ray  anisotropy 
thermometry;  cryogenic  temperature  scale;  Josephson  junc- 
tion; noise  thermometry;  19685. 

Nuclear  process  solutions;  solution  density;  accountability  tanks; 
differential  pressure;  in-tank  density  determination;  19170. 

Nuclear  process  solutions;  solution  density;  accountability  tanks; 
differential  pressure;  in-tank  density  determination;  /  Res.  85, 
No.  3,  219-221  (May-June  1980). 

Nuclear  process  solutions;  solution  density;  accountability  tanks; 
differential  pressure;  in-tank  density  determination;  SP582,  pp. 
534-537  (June  1980). 

Nuclear  proliferation;  once-through  cycles;  denatured  fuel;  de- 
natured Pu;  SP594,  pp.  115-118  (Sept.  1980). 

Nuclear  reactions;  Cr,  Fe  and  ^°Ni;  model  interpretation;  SP594, 
pp.  168-172  (Sept.  1980). 

Nuclear  reactions;  comparison  to  experimental  data;  coupled 
channels  model  calculation;  SP594,  pp.  52-57  (Sept.  1980). 

Nuclear  reactions;  cross  sections;  SP594,  pp.  479-482  (Sept. 
1980). 

Nuclear  reactions;  exciton  model;  Hauser-Feshbach  and  precom- 
pound  analysis;  SP594,  pp.  757-761  (Sept.  1980). 

Nuclear  reactions;  gas  target;  measured  or(En,0°);  SP594,  pp. 
542-544  (Sept.  1980). 

Nuclear  reactions;  nuclear  structure  data;  radioactivity;  reaction 
gamma  rays;  ENSDF;  evaluation;  nuclear  levels;  SP594,  pp. 
659-661  (Sept.  1980). 

Nuclear  reactions;  optical  and  statistical  model;  discrete  levels; 
SP594.  pp.  150-154  (Sept.  1980). 

Nuclear  reactions;  quadrupole  and  hexadecapole  deformation 
parameters;  calculated  direct-interaction  and  compound-nucle- 
us cross  sections;  deduced  coupled-channel  optical  potential 
parameters;  enriched  targets;  SP594,  pp.  (Sept.  1980). 

Nuclear  reactions;  semiempirical  model;  excitation  functions 
E  =  5-80  MeV;  SP594,  pp.  778-782  (Sept.  1980). 


Nuclear  reactions;  superconducting;  accelerators;  coincidence 

measurements;  electrons;  linac;  19248. 
Nuclear  reactions;  thick  target  yields  and  spectra;  time-of-flight 

technique;  total  yield;  angular  distribution;  fusion  materials 

irradiation  test  (FMIT)  facility;  Li(d,xn);  SP594.  pp.  824-828 

(Sept.  1980). 

Nuclear  reactions;  ^^e(e,^  );  deduced  J,  it,  B(CL);  enriched 

2^e  target;  £  =  60  to  110  MeV;  19691. 
Nuclear  reactions  ^^Th(n,n'y);  time-of-flight;  comparison  with 

calculated  excitation  functions;  inferred  level  cross  sections 

for  22  states;  measured  or<,(E„,125°);  SP594,  pp.  685-689  (Sept. 

1980). 

Nuclear  reactions  "^(n,n'y);  time-of-flight;  inferred  level  cross 
sections  for  20  states;  measured  o^9(En,125°);  SP594,  pp.  680- 
684  (Sept.  1980). 

Nuclear  reaction  theory;  nuclear  data  evaluation;  nuclear  model 
codes;  SP594,  pp.  639-649  (Sept.  1980). 

Nuclear  reactor;  radiation;  activation  analysis;  crystal  structure; 
diffraction;  isotopes;  molecular  dynamics;  neutron;  neutron 
radiography;  nondestructive  evaluation;  TNI  11 7. 

Nuclear  reactors;  piping;  pressure  vessel;  pump;  reliability;  risk 
analysis;  valves;  failure  data;  fatigue;  fracture;  inservice  data; 
mechanical  engineering;  19085. 

Nuclear  reactors;  radiative  neutron  capture;  reaction  interfer- 
ences; scattered  gamma  radiation;  XRF  analysis,  ^^^f;  metal 
exploration;  natural  gamma  radiation;  neutron  activation  anal- 
ysis; neutron  inelastic  scattering;  SP594,  pp.  615-626  (Sept. 
1980). 

Nuclear  regulatory  standards;  regulatory  experimentation;  ad- 
ministrative experimentation;  evaluation;  Experimental  Tech- 
nology Incentives  Program;  NBSIR  80-2086. 

Nuclear  safeguards;  dynamic  accounting;  fuel  reprocessing; 
SP582,  pp.  718-729  (June  1980). 

Nuclear  safeguards;  plutonium;  waste  assay;  americium;  nondes- 
tructive assay;  SP582,  pp.  617-621  (June  1980). 

Nuclear  safeguards;  precision;  quadrupole  mass  spectrometer; 
uranium  hexafluoride;  uranium  isotope  analysis;  SP582,  pp.  79- 
85  (June  1980). 

Nuclear  safeguards;  precision;  reference  materials;  special  nucle- 
ar materials;  x-ray  fluorescence;  accountability;  accuracy; 
gamma  spectrometry;  mass  spectrometry;  nondestructive 
assay;  SP581 

Nuclear  safeguards;  process  control;  spent  nuclear  fuel;  assay 
accuracy;  calculations;  criticality  control;  material  account- 
ability; measurements;  neutron  interrogation;  nondestructive 
assay;  nuclear  fuel  subassembly;  SP582,  pp.  447-456  (June 
1980). 

Nuclear  safeguards;  spent  fuel;  verification;  bonded  storage; 
Bruce  reactors;  gamma-ray  spectroscopy;  SP582,  pp.  457-471 
(June  1980). 

Nuclear  safeguards;  trace  levels;  uranium  determination;  waste 
solution  analysis;  analyses;  fluorometry;  laser-induced  fluores- 
cence; low-level  analysis;  SP582,  pp.  147-155  (June  1980). 

Nuclear  safeguards;  volume  calibration;  volumetric  test  meas- 
ures; accountability  tanks;  differential  pressure  gage;  nuclear 
materials  processing;  19053. 

Nuclear  shock  waves;  relativistic  field  theory;  cascade  calcula- 
tions; heavy  ion  collision;  Monte  Carlo  method;  nuclear 
compressibility;  19441. 

Nuclear  spin;  ro-vibronic  species;  statistical  weights;  symmetric 
top  molecules;  group  theory;  19789. 

Nuclear  structure;  pion  absorption;  pion  nucleus  interaction; 
pion  scattering;  baryon  resonances;  delta-nucleus  interaction; 
19221. 

Nuclear  structure  data;  radioactivity;  reaction  gamma  rays; 
ENSDF;  evaluation;  nuclear  levels;  nuclear  reactions;  SP594, 
pp.  659-661  (Sept.  1980). 

Nuclear  war;  radiation  shielding;  civil  defense;  fallout  protec- 
tion; gamma-ray  shielding;  nuclear  detonations;  SP570. 

Nuclear  weapon  theft;  perceptual  processes;  psychological  de- 
terrence; security  systems;  sensory  processes;  cognitive  proc- 


esses; NBSIR  80-2038. 
Nucleon  systems;  charged-particle  reactions;  evaluated  fusion 

cross  sections;  multichannel  R-matrix  analyses;  SP594,  pp. 

650-658  (Sept.  1980). 
Nucleophilic    substitution;    paramagnetic    broadening;  proton 

n.m.r.;  selective  coupling;  6-amino-6-deoxy-D-galactose-(5-^^ 

derivatives;  carbon-13  n.m.r.;  nitrogen-15  coupling  constants; 

19670. 

Nucleosynthesis;  Lu-cosmochronometer;  capture  cross  sections; 
SP594,  pp.  340-343  (Sept.  1980). 

Nucleosynthesis;  stellar  birthrates;  supernovae;  19278. 

Number  of  nuclei;  samples;  spectrometric  analysis;  transmission; 
measurements;  SP594.  pp.  903-906  (Sept.  1980). 

Numerical  control;  part  programming;  APT;  automation;  com- 
puter aided  manufacturing;  NC  machining;  NC  programming; 
NBSIR  80-2073.2 

Numerical  control;  part  programming;  APT;  automation;  com- 
puter aided  manufacturing;  NC  machining;  NC  programming; 
NBSIR  80-2073. 

Numerical  control;  part  programming;  software  specifications; 
APT;  automation;  computer  aided  manufacturing;  NC  ma- 
chining; NC  programming;  NBSIR  80-2073.3. 

Numerical  data  bases;  on-line  data;  physical  data;  spectroscopic 
data  systems;  chemical  data;  data  banks;  data  bases;  data  net- 
works; interactive  systems;  TNI  122. 

Numerical  experiments;  parabolic  equations;  singular  perturba- 
tion problems;  cell  Reynolds  number;  diffusion  convection 
equations;  error  estimates;  higher  order  finite  difference  meth- 
ods; 19490 

Numerical  integration;  stability;  time-dependent  Schrodinger 
equation;  19951. 

Numerical  methods;  polymer  review;  Raman  and  infrared  spec- 
troscopy; conformationally  irregular  polymers;  Green's  func- 
tions; molecular  vibrations;  normal  mode  calculations;  19713. 

Numerical  simulation;  space  charge;  beam  transport;  high  cur- 
rent ion  beams;  inertially-confined  fusion;  19626. 

Numerical  solutions;  superconducting  transmission  lines;  conser- 
vation equations;  cool-down;  19761. 

Numerical  stability;  Olver's  algorithm;  factorization  methods; 
linear  difference  equations;  linear  recurrence  relations;  Mill- 
er's algorithm;  NBSIR  80-1976 

Numeric  methods;  programming  language;  scientific  computing 
engineering;  software;  standards;  data  processing;  Federal  In- 
formation Processing  Standard;  FORTRAN;  FIPS  PUB  69. 

Nursing  homes;  fire  departments;  fire  investigations;  NBS-GCR- 
80-236 

Nursing  homes;  fire  extinguishers;  fire  investigations;  kitchen 

fires;  NBS-GCR-80-207 
Nursing  homes;  nursing  staff;  evacuation;  fire  departments;  fire 

extinguishers;  fire  investigations;  mattresses;  NBS-GCR-80- 

216 

Nursing  homes;  nursing  staff;  patients;  doors;  fire  departments; 
fire  investigations;  NBS-GCR-80-225. 

Nursing  homes;  nursing  staff;  patients;  room  fires;  doors;  evacu- 
ations; fire  alarm  systems;  fire  extinguishers;  fire  investiga- 
tions; NBS-GCR-80-219 

Nursing  homes;  nursing  staff;  patients;  room  fires;  smoke  detec- 
tors; death;  doors;  egress;  evacuation;  fire  alarm  systems;  fire 
departments;  fire  fighters;  fiashover;  NBS-GCR-80-191. 

Nursing  homes;  nursing  staff;  patients;  room  fires;  sprinkler  sys- 
tems; evacuation;  fire  departments;  fire  investigations;  NBS- 
GCR-80-206 

Nursing  homes;  nursing  staff;  patients;  smoke;  evacuation;  fire 

departments;  fire  investigations;  NBS-GCR-80-205. 
Nursing  homes;  nursing  staff;  patients;  smoke;  evacuation;  fire 

departments;  fire  investigations;  NBS-GCR-80-214. 
Nursing  homes;  nursing  staff;  patients;  smoke;  evacuation;  fire 

departments;  fire  investigations;  NBS-GCR-80-242. 
Nursing  homes;  nursing  staff;  patients;  smoke;  fire  departments; 

fire  incident;  NBS-GCR-80-21 1. 
Nursing  homes;  nursing  staff;  room  fires;  sprinkler  systems;  fire 
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departments;  fire  extinguishers;  fire  investigations;  mattresses; 
NBS-GCR-80-277. 
Nursing  homes;  nursing  staff;  smoke;  evacuation;  fire  depart- 
ments; fire  extinguishers;  fire  investigations;  NBS-GCR-80- 
223. 

Nursing  homes;  optimization;  renovation;  applied  economics; 
building  codes;  economic  analysis;  fire  safety;  health  care 
facilities;  hospitals;  life  safety;  mathematical  programming; 
NBSIR  79-1929. 

Nursing  homes;  patients;  evacuation;  fire  alarm  systems;  fire 
departments;  fire  extinguishers;  fire  investigations;  NBS-GCR- 
80-218. 

Nursing  homes;  patients;  evacuation;  fire  departments;  fire  inves- 
tigations; NBS-GCR-80-208 

Nursing  homes;  photoelectric  detectors;  smoke  detectors;  sur- 
veys; detector  location;  false  alarms;  health  care  facilities; 
hospitals;  ionization  detectors;  maintenance;  NFPA  101; 
NBSIR  80-2130. 

Nursing  homes;  risk  analysis;  safety  equivalency;  safety  evalua- 
tion; smoke  detection;  automatic  sprinklers;  building  codes; 
building  construction;  Delphi  Method;  fire  safety;  health  care 
facilities;  hospitals;  interior  finishes;  Life  Safety  Code;  NBSIR 
78-1555-1. 

Nursing  homes;  smoke;  fire  departments;  fire  extinguishers;  fire 

investigations;  NBS-GCR-80-226. 
Nursing  homes;  smoke;  fire  departments;  fire  investigations; 

NBS-GCR-80-215. 
Nursing  staff;  evacuation;  fire  departments;  fire  extinguishers; 

fire  investigations;  mattresses;  nursing  homes;  NBS-GCR-80- 

216. 

Nursing  staff;  patients;  doors;  fire  departments;  fire  investiga- 
tions; nursing  homes;  NBS-GCR-80-225. 

Nursing  staff;  patients;  evacuation;  fire  departments;  fire  investi- 
gations; hospitals;  NBS-GCR-80-217. 

Nursing  staff;  patients;  fire  departments;  fire  extinguishers;  hos- 
pitals; NBS-GCR-80-234. 

Nursing  staff;  patients;  fire  departments;  fire  investigations;  hos- 
pitals; NBS-GCR-80-213. 

Nursing  staff;  patients;  fire  departments;  fire  investigations;  mat- 
tresses; NBS-GCR-80-228. 

Nursing  staff;  patients;  fire  investigations;  hospitals;  NBS-GCR- 
80-224. 

Nursing  staff;  patients;  room  fires;  doors;  evacuations;  fire  alarm 
systems;  fire  extinguishers;  fire  investigations;  nursing  homes; 
NBS-GCR-80-219 

Nursing  staff;  patients;  room  fires;  fire  extinguishers;  fire  investi- 
gations; hospitals;  NBS-GCR-80-209. 

Nursing  staff;  patients;  room  fires;  smoke;  upholstered  furniture; 
doors;  evacuations;  fire  departments;  fire  extinguishers;  NBS- 
GCR-80-220 

Nursing  staff;  patients;  room  fires;  smoke  detectors;  death; 

doors;  egress;  evacuation;  fire  alarm  systems;  fire  departments; 

fire  fighters;  flashover;  nursing  homes;  NBS-GCR-80-191. 
Nursing  staff;  patients;  room  fires;  sprinkler  systems;  evacuation; 

fire  departments;  fire  investigations;  nursing  homes;  NBS- 

GCR-80-206. 

Nursing  staff;  patients;  smoke;  doors;  evacuation;  fire  extinguish- 
ers; fire  investigations;  hospitals;  NBS-GCR-80-231. 

Nursing  staff;  patients;  smoke;  doors;  fire  departments;  fire  in- 
vestigations; NBS-GCR-80-229. 

Nursing  staff;  patients;  smoke;  egress;  evacuation;  fire  alarm 
systems;  fire  departments;  fire  fighters;  hospitals;  NBS-GCR- 
80-192. 

Nursing  staff;  patients;  smoke;  evacuation;  fire  departments;  fire 

investigations;  nursing  homes;  NBS-GCR-80-205. 
Nursing  staff;  patients;  smoke;  evacuation;  fire  departments;  fire 

investigations;  nursing  homes;  NBS-GCR-80-214. 
Nursing  staff;  patients;  smoke;  evacuation;  fire  departments;  fire 

investigations;  nursing  homes;  NBS-GCR-80-242. 
Nursing  staff;  patients;  smoke;  fire  departments;  fire  incident; 

nursing  homes;  NBS-GCR-80-211. 


Nursing  staff;  patients;  smoke;  smoke  detectors;  evacuation;  fire 
departments;  fire  investigations;  NBS-GCR-80-238. 

Nursing  staff;  patients;  smoke;  smoldering;  bedding;  fire  depart- 
ments; fire  investigations;  hospitals;  NBS-GCR-80-239. 

Nursing  staff;  room  fires;  doors;  fire  alarm  systems;  fire  depart- 
ments; fire  investigations;  hospitals;  mattresses;  NBS-GCR-80- 
260 

Nursing  staff;  room  fires;  sprinkler  systems;  fire  departments; 
fire  extinguishers;  fire  investigations;  mattresses;  nursing 
homes;  NBS-GCR-80-27Z 

Nursing  staff;  smoke;  evacuation;  fire  departments;  fire  extin- 
guishers; fire  investigations;  nursing  homes;  NBS-GCR-80-223. 

Nursing  staff;  smoke;  evacuations;  fire  alarm  systems;  fire  de- 
partments; fire  investigations;  mattresses;  NBS-GCR-80-268. 

Nursing  staff;  smoke;  fire  departments;  fire  investigations;  hospi- 
tals; NBS-GCR-80-222. 

Nursing  staff;  smoke;  smoke  detectors;  fire  departments;  fire 
extinguishers;  fire  investigations;  hospitals;  NBS-GCR-80-232. 

Nutrient  elements;  quality  control;  standard  reference  materials; 
analytical  methods;  atomic  absorption  spectrometry;  foods; 
19419 

Nutrition;  plant  tissue  analysis;  standard  reference  material;  trace 
analysis;  agriculture;  environmental  analysis;  foliar  analysis; 
food  analysis;  19423. 

Nylon  polycarbonate;  polyethylene  terephthalate;  polymethyl 
methacrylate;  polyvinyl  chloride;  polyvinyl  fluoride;  poly- 
vinyl pyrrolidone  radiochromic  dyes;  temperature  depend- 
ence; absorption  spectroscopy;  blue  cellophane;  cellulose  tria- 
cetate; dosimetry;  dye  dosimetry;  19326. 

N2;  O2;  spectral  moments;  three-body  contributions;  virial  coeffi- 
cients; anisotropic  polarizability;  CO2;  induced  absorption 
spectra;  molecular  calculations;  19296. 

N2;  O2;  Xa;  B2;  CO;  C2;  F2;  H2;  local  density  models;  19289. 

N2;  photoelectron  spectra;  photoionization;  shape  resonance; 
synchrotron  radiation;  vibrational  intensity  distribution; 
branching  ratios;  Franck-Condon  factors;  ion;  nitrogen;  19607. 

«-alkane  pyrolysis;  rate  constants;  recombination;  addition; 
chemical  kinetics;  decomposition;  disproportionation;  H-trans- 
fer;  initiation;  isomerization;  JPCRD  9,  No.  3,  523-560  (1980). 

«-alkanes;  Raman  intensities;  structural  defects;  transverse  acous- 
tic modes;  bond  polarizabilities;  calculated  frequencies;  Fermi 
resonance;  longitudinal  acoustic  modes;  19692. 

neutrons;  cross  section;  elements;  gamma-ray  spectrometry; 
SP594,  pp.  853-856  (Sept.  1980). 

n  ^S  levels  of  He;  benchmark  cross  sections;  electron  impact;  He 
excitation;  19787. 

o 

Occupational  hazards;  scaffolds;  stiffness;  strength;  structural 
safety;  work  surfaces;  codes  and  standards;  construction 
safety;  design;  loads;  maintenance;  NBSIR  79-1937. 

Occupational  Safety  and  Health  Administration;  regulatory  ex- 
perimentation; regulatory  policy;  standards;  technological  in- 
novation; administrative  experimentation;  evaluability  assess- 
ment; evaluation;  Experimental  Technology  Incentives  Pro- 
gram; experimental  variance;  TN1114. 

Occupational  safety;  safety  belts;  scaffolding;  accident  data;  fall 
arresting  systems;  industrial  and  construction  industries; 
19233. 

Occupational  safety;  scaffold  failures;  scaffolds;  accidents;  acci- 
dent statistics;  construction  regulations;  construction  safety; 
employee  casualties;  environmental  hazards;  human  factors; 
NBSIR  79-1955. 

OCS  calibration  frequencies;  OCS  reference  frequencies;  TDL- 
CO2  heterodyne  measurements;  TDL  reference  frequencies; 
tunable  diode  laser;  carbonyl  sulfide;  19790. 

OCS  reference  frequencies;  TDL-CO2  heterodyne  meas- 
urements; TDL  reference  frequencies;  tunable  diode  laser; 
carbonyl  sulfide;  OCS  calibration  frequencies;  19790. 

Octacalcium  phosphate;  sodium;  tooth  enamel;  apatite;  carbon- 
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ate  apatite;  hydrolysis;  impurities;  19647. 
Octahedral  distortions;  powder  method;  rutile-type  compounds; 
i3-Pb02;  19812. 

Octanol/water;  organic  pollutants;  partition  coefficients;  fluori- 

metry;  naphthalene  homologues;  19926. 
Odometer;  taximeter;  test  procedure;  tire  pressure;  tolerances; 

calibration;  distance;  fifth  wheel;  inspection;  measured  course; 

HI  37. 

Odors;  smoke;  fire  investigations;  NBS-GCR-80-269. 

Office  automation;  CBMS;  communications;  Computer-Based 

Message  Systems;  computer  based  office  systems;  NBS-GCR- 

80-210. 

Off-line  measurements;  process  control;  remote  pipetters;  remote 
sample  preparation;  SNM  accountancy;  x-ray  fluorescence; 
automation;  data  processing;  HTGR  spent  fuel  reprocessing; 
in-line  measurements;  SP582,  pp.  55-65  (June  1980). 

Offset;  static  test  set;  analog-to-digital  converter  testing;  auto- 
matic; digital-to-analog  converter  testing;  gain;  high  resolu- 
tion; linearity;  noise;  19075. 

OH  maser;  line  overlap;  Mira  variables;  19443. 

OH  radicals;  rate  constant;  resonance  fluorescence;  stratospheric 
ozone;  atmospheric  chemistry;  methyl  chloroform;  19092. 

Ohmic  contacts;  reliability;  semiconductor  measurements;  sheet 
resistance;  solar  cell;  solar  cell  measurements;  solar  cell  stabil- 
ity; device  measurements;  laser  scanning;  light-biasing;  metalli- 
zation; NBSIR  80-2027 

Ohmic  contacts;  reliability;  semiconductor  measurements;  sheet 
resistance;  solar  cells;  cell  cracks;  device  measurements;  laser 
scanning;  light  biasing;  metallization;  19435. 

Oil-paper  interfaces;  transformer  oil;  breakdown;  electrical 
breakdown;  impulse  testing;  interfacial  breakdown;  NBSIR 
80-2071. 

Oil  permeation;  porous  polymers;  specific  volume;  void  filling; 
void  volume;  buoyant  force;  dielectric  insulation;  19882. 

Oil  specifications;  petroleum  standards;  petroleum  test  methods; 
recycled  oil;  re-refined  oil;  used  oil;  waste  oil;  engine  oil; 
hydraulic  oil;  industrial  oil;  lubricating  oil;  SP584. 

Oil  well  logging;  nuclear  methods  in  agriculture;  nuclear  meth- 
ods in  medicine;  SP594,  pp.  429-431  (Sept.  1980). 

Olefin;  ozone;  SO2;  thiirane;  active  nitrogen;  metastable;  19424. 

Olefins;  shock  tube;  1-hexene;  allylic  resonance  energy;  allyl 
radicals;  biradical;  cyclohexane;  decomposition;  decyclization; 
isomerization;  19784. 

Olver's  algorithm;  factorization  methods;  linear  difference  equa- 
tions; linear  recurrence  relations;  Miller's  algorithm;  numeri- 
cal stability;  NBSIR  80-1976 

Omnifariousness;  precision;  round  robin;  routine  conditions; 
variance  model;  within-laboratory  precision;  accuracy;  be- 
tween-laboratory precision;  components  of  variance;  duplic- 
ity; ideal  conditions;  measurement  process;  SP591,  pp.  31-40 
(Aug.  1980). 

Once-through  cycles;  denatured  fuel;  denatured  Pu;  nuclear  pro- 
liferation; SP594.  pp.  115-118  (Sept.  1980). 

One-dimensional  harmonic  crystal;  random  matrix  products; 
steady  state;  thermal  conductivity;  energy  current;  isotopic 
disorder;  nonequilibrium;  19873. 

One-transducer  technique;  shear  (S)  mode;  ultrasonic  diffraction; 
welds;  compressional  (?)  modes;  cracks;  defect  characteriza- 
tion; dimensioning;  NBSIR  80-1983. 

On-line;  optical  Fourier  transform;  opi.cal  techniques;  power 
spectral  density;  production  engineering;  Ra;  speckle;  specular 
reflectance;  surface  roughness;  diffuseness;  in-process;  manu- 
facturing engineering;  19477. 

On-line  data;  physical  data;  spectroscopic  data  systems;  chemi- 
cal data;  data  banks;  data  bases;  data  networks;  interactive 
systems;  numerical  data  bases;  TNI  122. 

On-line  real-time  measurements;  plutonium  concentration  and 
isotopics  determinations;  reprocessing  plant  process  control; 
uranium;  x-ray  fluorescence  analysis;  accountability;  comput- 
er-based system;  dynamic  concentration  measurements;  SP582, 
pp.  584-601  (June  1980). 


On-line  retrieval;  computer  programs;  data  analysis;  data  base 
management;  data  retrieval;  information  retrieval;  MIS;  19884. 

On-line  system  evaluation;  queuing  models;  simulation;  work- 
load definition;  benchmarking;  capacity  planning;  computer 
performance  evaluation;  computer  performance  measurement; 
computer  performance  prediction;  computer  system  acquisi- 
tion; CPE  in  auditing;  SP500-65. 

On-site  calibration;  PMTE;  calibration  labs;  calibration,  out-of- 
service;  central  calibration;  in  situ  calibration;  measurement; 
metrology;  NBS-GCR-80-281 

On-site  utilities;  energy  conservation;  environmental  impact; 
feasibility  study;  integrated  utilities;  MIUS;  NBSIR  79-1787. 

On-site  visit;  personnel  qualifications;  physical  evidence;  profi- 
ciency testing;  standards;  accreditation;  American  Society  of 
Crime  Laboratory  Directors  (ASCLD);  certification;  manage- 
ment; SP591,  pp.  164-168  (Aug.  1980). 

On-target  fluence;  optical  train;  phase  aberration;  power  optics; 
thermal  lensing;  focal  intensity;  high-energy  laser;  irradiance 
mapping;  mirror/window  materials;  SP568,  pp.  425-438  (July 
1980). 

Open  addressing;  worst  case  retrievals;  buckets;  hashing;  19060. 

Open-air  geometry;  reentrant  chamber;  exposure  standard;  iri- 
dium-192  seeds;  NBS  standard  graphite  chambers;  /.  Res.  85, 
No.  1,  19-25  (Jan.-Feb.  1980). 

Open  dating;  packaging  and  labeling;  registration  of  servicemen; 
unit  pricing;  weighmaster  law;  basic  weights  and  measures 
law;  method  of  sale  of  commodities;  HI 30,  1979  Edition. 

Open  dating;  packaging  &  labeling;  registration  of  servicemen; 
unit  pricing;  weighmaster  law;  basic  weights  &  measures  law; 
method  of  sale  of  commodities;  HI 30,  1980  Edition. 

Open-stars;  stellar  statistics;  clusters;  evolution-stars;  19138. 

Operating  system  controls;  system  controls;  system  vulnerabili- 
ties; terminal  controls;  applications  controls;  computer  vulner- 
abilities; data  base  controls;  data  base  management  systems 
controls;  EDP  audit;  internal  audit;  SP500-57. 

Operational  analysis;  optimization;  queueing  theory;  response 
time;  saturation  point;  throughput  rate;  load  control;  multipro- 
gramming; SP500-65,  pp.  207-213  (Oct.  1980). 

Operational  characteristics;  radiation  therapy;  recommendations; 
selection  of  thermoluminescence  dosimetry  system;  survey; 
thermoluminescence;  United  States;  calibration;  dosimetry; 
high-energy  bremsstrahlung;  TNI  119. 

Operationalism;  programmer  measurement;  programmer  produc- 
tivity; metaprogramming;  SP500-65,  pp.  49-52  (Oct.  1980). 

Operational  specification;  rotating  mass  storage  subsystems; 
sense  information;  status  byte;  command  codes;  disk  drives; 
Federal  Information  Processing  Standard;  format  track;  FIPS 
PUB  63. 

Operational  specifications  for  magnetic  tape  subsystems;  auto- 
matic data  processing  (ADP);  channel  level  power  control 
interface;  computer  peripherals;  computers;  Federal  Informa- 
tion Processing  Standard;  input/output;  interfaces;  FIPS  PUB 
62. 

Operations;  performance;  measurements;  SP500-65,  pp.  279-287 
(Oct.  1980). 

Optical;  temperature;  trace  elements;  water;  Alaskan  pipeline; 
atmospheric  chemistry;  bare  electrodes;  multichannel  detec- 
tors; nondestructive  evaluation;  DIM/NBS  64,  No.  9,  1-28 
(1980). 

Optical  absorption;  optical  homogeneity;  optical  scattering; 
stress  birefringence;  calcium  fluoride;  hot  isostatic  forging; 
hot  isostatic  pressing;  laser  windows;  SP568,  pp.  47-63  (July 
1980). 

Optical  and  statistical  model;  discrete  levels;  nuclear  reactions; 
SP594,  pp.  150-154  (Sept.  1980). 

Optical  and  statistical  model  calculations;  potential  scattering 
radii;  s-  and  p-wave  strength  functions;  total  cross  sections;  W 
isotopes;  elastic  and  inelastic  scattering  cross  sections;  energy 
range  10  keV-15  MeV;  SP594,  pp.  336-339  (Sept.  1980). 

Optical  and  thermal  loss  characteristics  of  solar  collectors;  solar 
collectors;  wind  speed  and  sky  temperature  effects  on  solar 
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collector  performance;  collector  efficiency;  comparison 
German  BSE  vs  ASHRAE  93-77  test  procedures;  environ- 
mental simulation  for  solar  collector  testing;  19239. 

Optical  and  thermal  loss  characteristics  of  solar  collectors;  solar 
collectors;  wind  speed  and  sky  temperature  effects  on  solar 
collector  performance;  collector  efficiency;  comparison 
German  BSE  vs  ASHRAE  93-77  test  procedures;  environ- 
mental simulation  for  solar  collector  testing;  19325. 

Optical  bistability;  optical  power  regulator;  Pockels  cell;  ultra- 
linear  modulator;  19578. 

Optical  cable;  optical  communication;  optical  fiber;  optical  fiber 
waveguide;  optical  transmission;  optical  waveguide;  telecom- 
munications; waveguide;  communications;  fiber  optics;  guided 
wave  transmission;  19495. 

Optical  character  recognition;  communications  technology; 
computer  networks;  computer  technology;  data  entry;  distrib- 
uted processing;  Educational  Resources  Information  Center 
(ERIC);  information  systems;  intelligent  terminals;  mass  stor- 
age technology;  microfiche;  NBSIR  80-2005. 

Optical  coatings;  surface  analysis;  thin  film  characterization;  thin 
film  impurities;  Auger  analysis;  dielectric  coatings;  SP568,  pp. 
257-268  (July  1980). 

Optical  communication;  optical  fiber;  optical  fiber  waveguide; 
optical  transmission;  optical  waveguide;  telecommunications; 
waveguide;  communications;  fiber  optics;  guided  wave  trans- 
mission; optical  cable;  19495. 

Optical  communications;  quality  control;  attenuation;  fiber 
optics;  interlaboratory  comparisons;  measurements;  19461. 

Optical  components;  optical  fabrication;  optical  materials  and 
properties;  thin  film  coatings;  laser  damage;  laser  interaction; 
SP568. 

Optical  constants;  reflectivity;  reflectometer;  solid  state  physics; 
synchrotron  radiation;  ultraviolet  optical  system  design;  ultra- 
violet spectroscopy;  extreme  ultraviolet  mirrors;  extreme  ul- 
traviolet telescopes;  19640. 

Optical  constants;  refractive  index;  silicon;  temperature  coeffi- 
cient of  refractive  index;  germanium;  JPCRD  9,  No.  3,  561- 
658  (1980). 

Optical  constants;  refractive  index;  temperature  coefficient  of 
refractive  index;  alkaline  earth  halides;  JPCRD  9,  No.  1,  161- 
290  (1980). 

Optical  damage  threshold;  top-seeded  solution  technique;  two 
photon  absorption;  uniaxial  crystal;  yttrium  lithium  fluoride; 
advanced  laser  materials;  crystal  growth;  crystalline  fluorides; 
Faraday  rotator;  high  power  laser  materials;  SP568,  pp.  127- 
135  (July  1980). 

Optical  detectors;  optical  fibers;  transfer  function;  bandwidth; 
laser  diodes;  material  dispersion;  mode  scramblers;  TN1019. 

Optical  detectors;  photon  drag  detector;  pyroelectric  detector; 
responsivity;  single  longitudinal  mode  pulse;  TEA  laser;  beam 
diameter;  insertion  loss;  TN1023. 

Optical  efficiency;  solar  collectors;  thermal  losses;  thermal  per- 
formance testing;  instantaneous  efficiency;  NBSIR  80-2087. 

Optical  Fourier  transform;  optical  techniques;  power  spectral 
density;  production  engineering;  Ra;  speckle;  specular  reflec- 
tance; surface  roughness;  diffuseness;  in-process;  manufactur- 
ing engineering;  on-line;  19477. 

Optical  fabrication;  optical  materials  and  properties;  thin  film 
coatings;  laser  damage;  laser  interaction;  optical  components; 
SP568 

Optical  fiber;  optical  fiber  waveguide;  optical  transmission;  opti- 
cal waveguide;  telecommunications;  waveguide;  communica- 
tions; fiber  optics;  guided  wave  transmission;  optical  cable; 
optical  communication;  19495. 

Optical  fibers;  bandwidth;  laser  diodes;  material  dispersion; 
19458. 

Optical  fibers;  propagation;  group  index;  material  dispersion; 
19469 

Optical  fibers;  time  domain  metrology;  cryoelectronics;  electro- 
magnetic metrology;  lasers;  microwaves;  NBSIR  79-1625. 
Optical  fibers;  transfer  function;  bandwidth;  laser  diodes;  materi- 


al dispersion;  mode  scramblers;  optical  detectors;  TNI 019. 

Optical  fiber  waveguide;  optical  transmission;  optical  wave- 
guide; telecommunications;  waveguide;  communications;  fiber 
optics;  guided  wave  transmission;  optical  cable;  optical  com- 
munication; optical  fiber;  19495. 

Optical  glass;  Al(P03)3-AlF3-MF-RFi  system;  fluoride  glass; 
fluorophosphate  glass;  laser  glass;  low-dispersion  glass;  19216. 

Optical  homogeneity;  optical  scattering;  stress  birefringence;  cal- 
cium fluoride;  hot  isostatic  forging;  hot  isostatic  pressing; 
laser  windows;  optical  absorption;  SP568,  pp.  47-63  (July 
1980). 

Optical  imaging;  critical  dimensions;  linewidth;  metrology;  mi- 
crometrology;  microscopy;  19802. 

Optical  instrumentation;  reflectometers;  spectrophotometers; 
high-temperature;  infrared;  SP568.  pp.  281-286  (July  1980). 

Optical  loss  constants;  absolute  fluorescent  efficiency;  character- 
istic wave  impedance;  Huygens  principle;  index  of  refraction; 
TN1020. 

Optically  pumped  FIR  laser;  stabilized  CO2  lasers;  CH2F2;  di- 
fluoromethane;  FIR  frequency  synthesis;  laser  frequency  mea- 
surement; 19452. 

Optically  pumped  FIR  lasers;  relative  power  output  of  CH3OH 
laser  lines;  carbon  dioxide  laser;  laser  frequency  meas- 
urements; new  '^HaOH  laser  lines;  19719. 

Optical  materials;  self-focusing;  stimulated  Brilloin  scattering 
(SBS);  damage  morphology;  damage  thresholds;  laser  bulk 
damage;  laser  surface  damage;  SP568,  pp.  519-527  (July  1980). 

Optical  materials  and  properties;  thin  film  coatings;  laser 
damage;  laser  interaction;  optical  components;  optical  fabrica- 
tion; SP568 

Optical  microscope;  photoelectric  microscope;  photomask;  scan- 
ning electron  microcsope;  semiconductor  technology;  filar 
eyepiece;  image-shearing  eyepiece;  integrated  circuits; 
linewidth  measurements;  microelectronics;  micrometrology; 
SP400-43. 

Optical  microscopy;  partially  coherent  imaging;  coherence;  laser 
applications;  microdensitometry;  microlithography;  microme- 
trology; 19164. 

Optical  microscopy;  phase  transition;  resistivity;  x-ray  diffrac- 
tion; cuprous  chloride;  diamond  cell;  19687. 

Optical  microscopy;  total  internal  reflection;  fused  silica;  laser 
damage;  SP568,  pp.  333-341  (July  1980). 

Optical  mirrors;  beryllium;  creep;  dimensional  instability;  inertial 
guidance;  microcreep;  19896. 

Optical  model;  coupled  channels  and  Hauser-Feshbach  analysis; 
SP594.  pp.  78-79  (Sept.  1980). 

Optical  model;  fission  probabilities;  Hauser-Feshbach  formalism; 
SP594.  pp.  500-503  (Sept.  1980). 

Optical  model;  resonances;  statistical  model;  evaluation;  neutron 
cross-sections;  SP594,  pp.  872-876  (Sept.  1980). 

Optical  model;  statistical  and  coupled-channel  analysis;  SP594, 
pp.  893-897  (Sept.  1980). 

Optical  model  analysis;  Th(n,n);  total  and  inelastic  cross  sec- 
tions; local;  nonlocal  and  coupled  channel  descriptions;  SP594, 
pp.  711-714  (Sept.  1980). 

Optical  model  comparison;  differential  cross  section;  SP594,  pp. 
143-145  (Sept.  1980). 

Optical-model  interpretations;  comprehensive  evaluation;  ENDF 
format;  SP594.  pp.  829-833  (Sept.  1980). 

Optical  particle  counter;  particle  Doppler  shift  spectrometer; 
particle  size  distribution;  settling  velocity;  Stokes  law  veloc- 
ity; vibrating  orifice  aerosol  generator;  aerosol  size  calibra- 
tions; 19171. 

Optical  path  difference;  temperature  profile;  thermal  distortion; 
thermal  lensing;  ZnSe;  absorption;  calculated  performance; 
CO2  laser;  holographic  interferometry;  measured  perform- 
ance; SP568.  pp.  73-89  (July  1980). 

Optical  phonons;  Raman  scattering;  semiconductors;  stress;  zinc- 
blende  structure;  covalent  bonding;  diamond  structure;  elastic 
constants;  gallium  arsenide;  indium  antimonide;  ionicity; 
19580 
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Optical  potential;  (p,p)  and  (p,n)  reactions;  isobaric  analog;  n- 

scattering;  SP594.  pp.  311-314  (Sept.  1980). 
Optical  potential  parameter;  relative  measurement;  simultaneous 

evaluation;  absolute  measurement;  consistency;  fission  cross 

section;  JENDL-2;  nuclear  data;  SP594.  pp.  715-719  (Sept. 

1980). 

Optical  power  regulator;  Pockels  cell;  ultralinear  modulator; 

optical  bistability;  19578. 
Optical  properties;  diamond  single-point  machining;  dielectrics; 

infrared  optical  components;  laser  damage;  SP568,  pp.  199-208 

(July  1980). 

Optical  properties;  ultraviolet  transmission;  fluorides;  forging; 

laser  windows;  lithium  fluoride;  mechanical  properties;  SP568, 

pp.  39-46  (July  1980). 
Optical  pumping;  Rb  frequency  standards;  wall  coating;  cavity 

pulling;  frequency  stability;  microwave  power  dependence; 

19777. 

Optical  pumping;  radiation  pressure;  radiative  cooling;  Raman 
scattering;  spectroscopy;  anti-Stokes  Raman  scattering;  atomic 
physics;  laser  scattering;  laser  spectroscopy;  Mossbauer  effect; 
19055. 

Optical  pumping;  stored  ions;  atomic  spectroscopy;  double  reso- 
nance; high-resolution  spectroscopy;  laser  cooling;  laser  spec- 
troscopy; microwave  spectroscopy;  19440. 

Optical  radiation  measurements;  photodetector;  photometry;  ra- 
diometry;  absolute  spectral  response;  detector  intercompari- 
son;  19908. 

Optical  reaction  cross  sections  for  neutrons;  over  the  periodic 
table;  protons;  alphas;  energies  up  to  50  MeV;  inputs  for 
further  calculations;  SP594,  pp.  793-795  (Sept.  1980). 

Optical  reflectance;  polishing;  silicon  on  sapphire;  surface 
roughness;  ultraviolet  reflectance;  work  damage;  infrared  re- 
flectance; SP400-62. 

Optical  scattering;  stress  birefringence;  calcium  fluoride;  hot 
isostatic  forging;  hot  isostatic  pressing;  laser  windows;  optical 
absorption;  optical  homogeneity;  SP568,  pp.  47-63  (July  1980). 

Optical,  statistical,  and  coupled-channel  analysis;  nickel;  SP594, 
pp.  898-902  (Sept.  1980). 

Optical  techniques;  power  spectral  density;  production  engineer- 
ing; Ra;  speckle;  specular  reflectance;  surface  roughness;  dif- 
fuseness;  in-process;  manufacturing  engineering;  on-line;  opti- 
cal Fourier  transform;  19477. 

Optical  theorem;  photon  scattering;  dispersion  relation;  electric 
quadrupole;  giant  resonance;  19625. 

Optical  time  domain  reflectometry;  Rayleigh  scattering;  backs- 
cattering;  fiber  attenuation;  fiber  loss;  fiber  scattering; 
rN1018. 

Optical  train;  phase  aberration;  power  optics;  thermal  lensing; 
focal  intensity;  high-energy  laser;  irradiance  mapping;  mirror/ 
window  materials;  on-target  fluence;  SP568,  pp.  425-438  (July 
1980). 

Optical  transmission;  optical  waveguide;  telecommunications; 
waveguide;  communications;  fiber  optics;  guided  wave  trans- 
mission; optical  cable;  optical  communication;  optical  fiber; 
optical  fiber  waveguide;  19495. 

Optical  transmittance  accuracy;  polarization;  reflections;  spectral 
bandpass;  standard  reference  materials  in  spectrophotometry; 
stray  radiation;  transmittance  stability;  filters  for  spectropho- 
tometry; metal-on-fused  silica  filters;  SP260-68. 

Optical  waveguide;  telecommunications;  waveguide;  communi- 
cations; fiber  optics;  guided  wave  transmission;  optical  cable; 
optical  communication;  optical  fiber;  optical  fiber  waveguide; 
optical  transmission;  19495. 

Optics;  penetrants;  radiography;  ultrasonics;  acoustic  emission; 
eddy  currents;  imaging;  leakage  testing;  magnetics;  material 
parameters;  nondestructive  evaluation;  NBSIR  80-2162. 

Optimal  design;  residential  buildings;  space  cooling;  space  heat- 
ing; building  envelope;  cost  effectiveness;  economics;  energy 
conservation;  internal  rate  of  return;  life-cycle  costing;  mar- 
ginal analysis;  19235. 

Optimization;  peak/Compton  ratio;  simulation;  apparatus  spec- 


trum; data  library;  fission  products;  full  energy  peak;  gamma- 
ray  spectrum;  multiplets;  SP594,  pp.  878-880  (Sept.  1980). 
Optimization;  performance  evaluation;  performance  oriented 
design;  queueing  networks;  capacity  planning;  configuration 
planning;  file  assignment  problem;  SP500-65,  pp.  129-135  (Oct. 
1980). 

Optimization;  queueing  theory;  response  time;  saturation  point; 
throughput  rate;  load  control;  multiprogramming;  operational 
analysis;  SP500-65,  pp.  207-213  (Oct.  1980). 

Optimization;  rehabilitation;  renovation;  applied  economics; 
building  codes;  building  economics;  cost  estimation;  economic 
analysis;  engineering  economics;  housing;  mathematical  pro- 
gramming; BSS129. 

Optimization;  renovation;  applied  economics;  building  codes; 
economic  analysis;  fire  safety;  health  care  facilities;  hospitals; 
life  safety;  mathematical  programming;  nursing  homes; 
NBSIR  79-1929. 

Optoacoustic  spectroscopy;  photoacoustic  spectroscopy;  surface 
optical  absorption  coefficient;  ThF4;  ZnSe;  bulk  optical  ab- 
sorption coefficient;  SP568,  pp.  301-311  (July  1980). 

Optoacoustic  spectroscopy;  photoacoustic  spectroscopy;  surface 
optical  absorption  coefficient;  ZnSe;  bulk  optical  absorption 
coefficient;  SP568,  pp.  293-300  (July  1980). 

Optoacoustic  spectroscopy;  photoacoustic  spectroscopy;  thin 
films;  absorption;  Ge;  laser  damage;  SP568,  pp.  313-332  (July 
1980). 

Opto-galvanic  effect;  oscillator  strength;  spectroscopy;  uranium; 
electron  temperature;  hollow  cathode;  isotope  ratio;  19150. 

Opto-galvanic  effect;  photodissociation  laser;  atomic  resonance 
laser;  atomic  resonance-line  laser;  flame  spectrometry;  laser 
enhanced  ionization;  19836. 

Opto-galvanic  effect;  trace  metal  analysis;  atomic  spectrometry; 
flame  spectrometry;  laser  enhanced  ionization;  laser  spectrom- 
etry; 19918. 

Opto-galvanic  effect;  transition  frequency;  analytical  flame;  dis- 
charge tube-  laser;  U.S.  Patent  4,184,127. 

Opto-galvanic  spectroscopy;  sodium;  state  specific  rate  con- 
stants; two-photon;  collisional  ionization;  19956. 

ORELA;  PSR;  "white"  neutron  sources;  WNR;  comparison 
neutron  yields;  GELINA;  HELIOS;  KFK;  SP594  pp.  920- 
928  (Sept.  1980). 

Orbital  evolution;  Saturn's  satellites;  constraints  on  composition; 
19774 

Order-disorder  phase  transition;  overlayer;  spin-spin  correlation 
functions;  adatom-adatom  interaction;  angular  profiles  of  su- 
perlattice  beam;  Ising  model;  LEED;  19309. 

Ordered  alloys;  antiphase  domains;  copper  alloys;  diffusion; 
domain  growth;  gold  alloys;  19851. 

Order  parameter;  orientational;  strain  dipole;  translation-rota- 
tion; dipole  glass;  (KCN)(KBr);  19596. 

Organic  coating;  pullout  tests;  reinforcing  steels;  structural  engi- 
neering; concrete  (reinforced);  creep  tests;  evaluation;  19077. 

Organic  coatings;  titanium-palladium  alloys;  vanadium;  chro- 
mate;  electrochemistry;  ellipsometry;  field  ion  microscopy; 
hydrogen;  inhibitors;  iron;  NBSIR  80-2101  (Navy). 

Organic  parent  compound;  pyrolyzing  tube;  reactive  gas;  diffu- 
sion cell;  U.S.  Patent  4.224,279. 

Organic  peroxides;  redox  reactions;  stability;  transition  metals; 
accelerators;  ambient  polymerization;  ascorbic  acid;  dental 
monomers;  initiator  systems;  19062. 

Organic  pollutants;  partition  coefficients;  fluorimetry;  naphtha- 
lene homologues;  octanol/water;  19926. 

Organic  solution;  elution  chromatography;  liquid  chromato- 
graphy; 19881. 

Organic  solvents;  standard  reference  material;  water  analysis; 
environmental  analysis;  foliar  analysis;  food  analysis;  19571. 

Organic  substances;  verified  spectra;  analytical  data;  mass  spec- 
tra; NSRDS-NBS63,  Supplement  1  and  1980  Index. 

Organizational  development;  organization  culture;  strategic 
model;  theories  of  behavior;  management  theory;  managers; 
19844 
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Organization  culture;  strategic  model;  theories  of  behavior;  man- 
agement theory;  managers;  organizational  development; 
19844. 

Organometallic  polymers;  organotin  silicate;  refractive  index; 
reverse  bonded  phase  chromatography;  silicon  analysis;  size 
exclusion  chromatography;  tin  analysis;  fractionation;  graphite 
furnace  atomic  absorption;  high  pressure  liquid  chromato- 
graphy; 19398. 

Organometals;  speciation;  electrochemical  detector;  high  per- 
formance liquid  chromatography;  methylmercury;  19555. 

Organotin  silicate;  refractive  index;  reverse  bonded  phase  chro- 
matography; silicon  analysis;  size  exclusion  chromatography; 
tin  analysis;  fractionation;  graphite  furnace  atomic  absorption; 
high  pressure  liquid  chromatography;  organometallic  poly- 
mers; 19398 

Orientation;  perfluoro  n-alkanes;  polarization; 

polytetrafluoroethylene;  Raman  spectroscopy;  tetrafluoroethy- 
lene-hexafluoroethylene  copolymer;  19633. 

Orientation;  polyethylene;  annealing;  drawn;  NMR;  non- 
crystalline; 19686. 

Orientational;  strain  dipole;  translation-rotation;  dipole  glass; 
(KCN)(KBr);  order  parameter;  19596 

Orientational  distribution;  rigid  spheroid;  transient;  birefrin- 
gence; jet  flow;  light  scattering;  longitudinal  gradient;  19409. 

Orion  Nebula;  astrophysics;  dimethyl  ether;  interstellar  micro- 
wave spectra;  19446. 

Orthobaric;  densities;  excess  volumes;  liquid  mixtures;  LNG 
components;  multicomponent  systems;  19537. 

Orthobaric  densities;  propane;  specific  heats;  thermodynamic 
properties;  vapor  pressures;  coexistence  boundary;  critical 
point;  densities;  equation  of  state;  fluids;  19204. 

Orthopedic  implants;  piezoelectric  polymer;  plastics;  vibrations; 
mechanical  integrity;  nondestructive  evaluation;  normal 
modes;  19952. 

Orthopedic  materials;  PECF;  polymer  matrix;  polypropylene; 
polysulfone;  aromatic  polyamide  fiber;  autoclave  stability;  bio- 
material;  composites;  degradation  resistance;  fiberglass/epoxy; 
fiber  reinforced  composites;  graphite/polysulfone;  19689. 

O.S.  performance  prediction;  O.S.  tuning;  storage  partitioning; 
systems  performance  modeling;  systems  storage  restructuring; 
file  binding;  I/O  resource  allocation;  logical  storage  to  physi- 
cal device  mapping;  SP500-65,  pp.  175-188  (Oct.  1980). 

O.S.  tuning;  storage  partitioning;  systems  performance  model- 
ing; systems  storage  restructuring;  file  binding;  I/O  resource 
allocation;  logical  storage  to  physical  device  mapping;  O.S. 
performance  prediction;  SP500-65,  pp.  175-188  (Oct.  1980). 

Oscillating  slit  mechanism;  deuterium;  gas  chromatography;  hy- 
drogen; isotope  dilution;  microwave  plasma;  19933. 

Oscillator;  ranging;  resonators;  superconductivity;  aerospace; 
frequency  standards;  high-Q  cavities;  navigation;  19586. 

Oscillator  strength;  photoelastic;  piezo-birefringence;  piezo- 
optic;  SrF2;  strain;  stress;  transverse  optic-phonon;  anisotropy; 
BaFz;  CaPa;  effective  charge;  19579. 

Oscillator  strength;  spectroscopy;  uranium;  electron  tempera- 
ture; hollow  cathode;  isotope  ratio;  opto-galvanic  effect; 
19150 

Oscillator  strength;  transition  probability;  allowed;  atomic;  dis- 
crete; forbidden;  intensity;  lifetime;  line  strength;  SP505-1. 

Oscillator  strengths;  atomic  transition  probabilities;  literature 
survey;  19094. 

Oscillator  strengths;  relativistic  atomic  structure;  thallium;  life- 
times; model  potentials;  19382. 

Oscillatory;  parameters;  polarizability;  rare-gas;  Zwanzig-Mori 
theory;  depolarized  light  scattering;  lattice-gas;  Lorentzian 
shape;  19756 

Osmotic  coefficient;  polyvalent  electrolytes;  solutions;  thermo- 
dynamic properties;  activity  coefficient;  correlation;  critical 
evaluation;  electrolyte  theories;  excess  Gibbs  energy;  models; 
19919 

Osmotic  coefficients;  sodium  nitrate;  activity  coefficients;  criti- 
cally evaluated  data;  excess  Gibbs  energy  for  electrolytes; 


JPCRD  9,  No.  2,  513-518  (1980). 

Outdoor  environment;  thermal  comfort;  bioclimatic  chart; 
human  comfort;  indoor  environment;  19923. 

Outdoor  testing;  solar  collectors;  solar  simulators;  thermal  test- 
ing; ASHRAE  Standard  93;  collector  rating;  environmental 
influence;  19366. 

Overcoat;  polished  surfaces;  pulsewidth  dependence;  thin-film 
coatings;  1  ns;  1.06  ;i.m  damage;  absorption;  electric-field 
strength;  film  materials;  impurities;  SP568,  pp.  391-403  (July 
1980). 

Overdetermined  system  of  equations;  regression;  statistics;  co- 
variance  matrix;  curve  fitting;  iterative  refinement;  least 
squares  solution;  linear  constraints;  19154. 

Overdetermined  system  of  equations;  regression;  underdeter- 
mined  system  of  equations;  covariance  matrix;  curve  fitting; 
iterative  refinement;  least  squares  solution;  linear  constraints; 
19155. 

Overhead  CPU;  compute-and-test  loop;  CPU  transfer  rates;  I/O 
performance;  SP500-65,  pp.  245-254  (Oct.  1980). 

Overlayer;  spin-spin  correlation  functions;  adatom-adatom  inter- 
action; angular  profiles  of  superlattice  beam;  Ising  model; 
LEED;  order-disorder  phase  transition;  19309. 

Over  the  periodic  table;  protons;  alphas;  energies  up  to  50  MeV; 
inputs  for  further  calculations;  optical  reaction  cross  sections 
for  neutrons;  SP594,  pp.  793-795  (Sept.  1980). 

Ovi  stars;  Sanduleak  3;  Wolf-Rayet  stars;  19741. 

Oxidation;  oxygen;  rate  constant;  atmospheric  reactions;  com- 
bustion; methyl  radicals;  modeling;  19149. 

Oxidation;  polystyrene;  pyrolysis;  thermal  degradation;  thermo- 
gravimetry;  activation  energy;  factor-jump  thermogravimetry; 
19798. 

Oxidation;  recycled  base  stocks;  thermal  analysis;  virgin  base 
stocks;  differential  scanning  calorimeter;  lubricating  oil;  metal 
surface  effects;  nitrogen  dioxide;  19788. 
■  Oxidation;  silicon  nitride;  strength;  ceramic  turbines;  failure  pre- 
diction; fracture;  19792. 

Oxidation;  silicon  nitride;  yttria-doped  silicon  nitride;  ceramic; 
high  voltage  electron  microscopy;  in  situ;  19605. 

Oxidation;  silicon  nitride;  yttria-doped  silicon  nitride;  ceramic; 
high  voltage  electron  microscopy;  in  situ;  NBSIR  80-2075. 

Oxidation-reduction;  perovskite;  phase  equilibria;  potassium 
ceria-zirconia  system;  pyrochlore;  ceria-zirconia  system; 
magnetohydrodynamics;  19637. 

Oxidation-reduction;  scheelite;  thermogravimetric  analysis; 
cerium  niobate;  cerium  tantalate;  fergusonite;  19638. 

Oxide  coatings;  reactive  sputtering;  transparent-conductive  coat- 
ings; glassy  structure;  laser  damage  resistance;  materials  prop- 
erties; SP568,  pp.  359-375  (July  1980). 

Oxide  layers;  radiation  absorbed  dose;  radiation  damage;  device 
processing;  electron  devices;  integrated  circuit  fabrication; 
ion-beam  lithography;  lithography;  19753. 

Oxidizing/sulfidizing  gas;  premature  failure;  stress  corrosion 
cracking;  austenitic  stainless  steels;  coal  gasification;  elevated 
temperatures;  ferritic  stainless  steels;  gaseous  environments; 
nickel  alloy  671;  nickel  alloy  800;  19623. 

Oxocarbon;  salt;  synthesis;  acid;  aromatic;  bond-delocalized;  cro- 
conic;  dianion;  malononitrile;  nonbenzenoid;  J.  Res.  85,  No.  2. 
73-86  (Mar.-Apr.  1980). 

Oxocarbon;  single-crystal;  structure  refinement;  x-ray  diffrac- 
tion; bond  delocahzed  dianion;  /  Res.  85,  No.  2,  87-97  (Mar.- 
Apr.  1980). 

Oxygen;  photoelectron  spectra;  photoionization;  threshold  pho- 
toelectron  spectra;  water;  carbon  dioxide;  carbon  monoxide; 
hydrogen;  nitric  oxide;  nitrogen;  nitrogen  dioxide;  nitrous 
oxide;  19805. 

Oxygen;  photon  stimulated  desorption;  synchrotron  radiation; 
tungsten;  angular  distribution  of  ions;  chemisorption;  electron 
stimulated  desorption;  ESDIAD;  ion  energy  distributions;  ion 
yield;  19533. 

Oxygen;  rare  gases;  rate  coefficients;  transport;  cross  sections; 
electrons;  nitrogen;  19387. 
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Oxygen;  rate  constant;  atmospheric  reactions;  combustion; 
methyl  radicals;  modeling;  oxidation;  19149. 

Oxygen;  rate  of  reaction;  sulfur;  Arrhenius  parameters;  chemical 
kinetics;  combustion;  decomposition;  free  radicals;  gas  phase; 
hydrocarbons;  hydrogen;  nitrogen;  NSRDS-67. 

Oxygen;  ruthenium;  ruthenium  oxide;  surface  reactions;  chemis- 
orption;  ESCA;  19254. 

Oxygen;  stepped  surfaces;  surface  bonding;  tungsten;  adsorption; 
chemisorption;  electron  stimulated  desorption;  ion  angular  dis- 
tribution; 19860. 

Oxygen;  thermal  conductivity;  velocity  of  sound;  viscosity; 
argon;  computer  programs;  density;  enthalpy;  entropy;  equa- 
tion of  state;  heat  capacity  at  constant  pressure;  heat  capacity 
at  constant  volume;  helium;  hydrogen;  methane;  neon;  nitro- 
gen; TN1025. 

Oxygen;  total  cross  sections;  0.5-60  MeV;  carbon;  hydrogen; 

iron;  neutrons;  SP594,  pp.  34-38  (Sept.  1980). 
Oxygen  atoms;  ozone;  rate  constants;  resonance  fluorescence; 

atmospheric  modeling;  19526. 
Oxygen  conductor;  slow  transient  effect;  transport;  Y-doped 

Ce02;  CeOz;  conducting  ceramic;  conductivity;  diffusion; 

19444 

Oxygen  consumption;  oxygen  consumption  calorimetry;  rate  of 
heat  release;  calorimetry;  fire  test;  heat  of  combustion;  heat 
release;  19600. 

Oxygen  consumption;  polymers;  combustion;  fire;  heat  release; 
19322. 

Oxygen  consumption  calorimetry;  rate  of  heat  release;  calori- 
metry; fire  test;  heat  of  combustion;  heat  release;  oxygen 
consumption;  19600. 

Oxygen  dependence;  sodium  disilicate;  glass;  19188. 

Oxygen  depletion;  room  fires;  fire  tests;  flame  spread;  flashover; 
heat  release  rate;  ignition;  interior  finish;  TNI  128. 

Oxygen  spectra,  Ov;  spectrum  Ov;  wavelengths,  Ov;  atomic 
energy  levels,  Ov;  atomic  spectra,  Ov;  multiplet  table,  Ov; 
NSRDS-NBS3.  Section  9 

Oyster  tissue;  SRMs;  weights  and  measures;  acoustic  emission; 
additive  migration;  bond  energies;  neutrons;  nondestructive 
evaluations;  nuclear  fuel;  DIM/NBS  64,  No.  4,  1-28  (1980). 

Ozone;  paint;  photochemical  oxidants;  reaction  mechanisms;  tex- 
tile dyes;  economic;  elastomers;  materials;  19768. 

Ozone;  rate  constants;  resonance  fluorescence;  atmospheric 
modeling;  oxygen  atoms;  19526. 

Ozone;  resonance  fluorescence;  stratosphere;  CI  atoms;  formal- 
dehyde; kinetics;  19704. 

Ozone;  SO2;  thiirane;  active  nitrogen;  metastable;  olefin;  19424. 

Ozone;  stopped-flow;  sulfur  dioxide;  thiirane;  gas;  kinetics; 
19427. 

Ozone;  stratosphere;  absorption  cross-section;  chlorine  chemis- 
try; formaldehyde;  19535. 

Ozone  OaCA);  vibrational  deactivation;  atmospheric;  flash  pho- 
tolysis; kinetics;  19618. 

O2;  spectral  moments;  three-body  contributions;  virial  coeffi- 
cients; anisotropic  polarizability;  CO2;  induced  absorption 
spectra;  molecular  calculations;  N2;  19296. 

O2;  Xa;  B2;  CO;  C2;  F2;  H2;  local  density  models;  N2;  19289 

O2  microwave  spectrum;  pressure  broadening;  self  broadening; 
theoretical  and  experimental  comparisons;  low  pressures; 
noble  gas  broadening;  19721. 

P 

Pacemaker;  power  cell;  self-discharge;  battery;  microcalori- 
meter;  J.  Res.  85,  No.  3,  193-203  (May-June  1980). 

Packaging  and  labeling;  registration  of  servicemen;  unit  pricing; 
weighmaster  law;  basic  weights  and  measures  law;  method  of 
sale  of  commodities;  open  dating;  H130,  1979  Edition. 

Packaging  and  labeling;  specifications  and  tolerances;  weights 
and  measures;  consumer  affairs;  education;  electronic  devices; 
International  Organization  of  Legal  Metrology;  legal  metro- 
logy; measurement  assurance;  metrication;  model  laws  and 


regulations;  moisture  loss;  SP566. 
Packaging  &  labeling;  registration  of  servicemen;  unit  pricing; 

weighmaster  law;  basic  weights  &  measures  law;  method  of 

sale  of  commodities;  open  dating;  HI 30,  1980  Edition. 
Packet  switching;  simulation;  bus  networks;  bus  performance; 

computer  programs;  contention;  CSMA;  GPSS;  local  area 

networks;  SP500-65,  pp.  79-85  (Oct.  1980). 
Pade  approximants;  phase  transitions;  virial  coefficients;  virial 

series;  Bose  gas;  fugacity  expansion;  19907. 
Paint;   photochemical  oxidants;   reaction  mechanisms;  textile 

dyes;  economic;  elastomers;  materials;  ozone;  19768. 
Pair  production;  photoelectric  absorption;  photons;  triplet  pro- 
duction; X  rays;  attenuation  coefficient;  coherent  scattering; 

Compton  scattering;  gamma  rays;  JPCRD  9,  No.  4,  1023-1148 

(1980). 

Pakistan;  standardization;  Agency  for  International  Develop- 
ment; development  assistance;  industrialization;  less  developed 
countries;  measurement  technology;  NBSIR  80-2051. 

Palladium;  pulse  method;  thermodynamics;  electrical  resistivity; 
heat  capacity;  high  temperature;  19770. 

Palladium;  radiance  temperature;  dynamic  measurements;  high 
temperature;  melting;  normal  spectral  emittance;  19063. 

Palladium  alloys;  phase  diagram;  phase  transformations;  tanta- 
lum alloys;  constitution  diagram;  intermetallic  compounds; 
19595 

Palladium  alloys;  phase  diagrams;  constitution  diagrams;  crystal 
chemistry;  intermetallic  compounds;  niobium  alloys;  19330. 

Palladium-copper-silicon  alloys;  rapid  solidification;  amorphous 
alloys;  coupled  growth;  eutectic  solidification;  metallic  glass- 
es; 19891. 

Palladium  isotopes;  resonance  parameters  deduced;  enriched  tar- 
gets; SP594,  pp.  315-318  (Sept.  1980). 

Palladium-silicon  alloys;  photoelectron;  ultraviolet  photoelec- 
tron  spectroscopy;  UPS;  alloys;  alloy  stability;  amorphous 
alloys;  electron  density  of  states;  19263. 

Palladium  (210);  surface  science;  carbon  monoxide;  chemisorp- 
tion; electron  stimulated  desorption;  molecular  orientation; 
19195 

Panic;  safety;  smoke;  symbols;  communications;  evacuation;  fire 
alarms;  fire  safety;  human  behavior;  human  factors;  NBSIR 
80-2070. 

Paper;  paperboard;  TAPPI;  test  methods;  Youden  graphical  an- 
alysi;  collaborative  reference  programs;  history;  interlabora- 
tory  testing  program;  laboratory  evaluation;  National  Bureau 
of  Standards;  19321. 

Paper;  quantitative  microscopy;  size  effect;  solid  mechanics;  sta- 
tistical methods;  steel;  fatigue;  fracture;  mathematical  model- 
ing; micromechanics;  microstructure;  nuclear  fuel  element; 
19086. 

Paperboard;  TAPPI;  test  methods;  Youden  graphical  analysi; 
collaborative  reference  programs;  history;  interlaboratory  test- 
ing program;  laboratory  evaluation;  National  Bureau  of 
Standards;  paper;  19321. 

Paper  technology;  polymer  ignition;  rubber  processing;  thermal 
analysis;  thermogravimetry;  adsorbents;  chemical  processing; 
coordination  compounds;  enthalpimetry;  glass  processing;  in- 
strumentation; SP580. 

Paper  technology;  thermal  analysis;  Aztec  paper;  Egyptian  pa- 
pyrus; SP580.  pp.  201-217  (Aug.  1980). 

Parabolic  cylinder  functions;  turning  points;  Whittaker  func- 
tions; asymptotic  expansions;  confluent  hypergeometric  func- 
tions; error  bounds;  19773. 

Parabolic  equations;  singular  perturbation  problems;  cell  Reyn- 
olds number;  diffusion  convection  equations;  error  estimates; 
higher  order  finite  difference  methods;  numerical  experiments; 
19490. 

Paraboloidal  mirror  reflectometer;  radiometric  measurements; 
reflectance;  transmittance;  absorptance;  blackbody;  ellipsoidal 
reflectometer;  emittance;  hemispherical  mirror  reflectometer; 
integrating  spheres;  19299. 

Paramagnetic  broadening;  proton  n.m.r.;  selective  coupling;  6- 
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amino-6-deoxy-D-galactose-5-**  A'^  derivatives;  carbon- 13 
n.m.r.;  nitrogen-15  coupling  constants;  nucleophilic  substitu- 
tion; 19670. 

Parameters;  polarizability;  rare-gas;  Zwanzig-Mori  theory;  de- 
polarized light  scattering;  lattice-gas;  Lorentzian  shape;  oscil- 
latory; 19756. 

Parametric  amplifiers;  superconductivity;  aerospace;  infrared  de- 
tectors; Josephson  effect;  microwave  detectors;  19406. 

Part  acquisition;  plane  of  light;  real  time;  robot;  sensory  feed- 
back; vision  system;  line  following;  19096. 

Partial  discharge;  photodetachment;  space  charge;  sulfur  hexa- 
fluoride  (SFe);  uv  radiation;  60  Hz  ac  and  dc;  compressed  gas; 
corona;  electron  avalanche;  inception  voltage;  ionization;  ion 
mobilities;  19786. 

Partial-discharge;  point-plane  electrodes;  pulse  height  distribu- 
tions; SFs;  SFe-Nj  mixtures;  corona;  19785. 

Partial  discharges;  polymers;  precision  electric  measurements; 
pulse-height  analysis;  superconducting  transmission;  capaci- 
tance; cryogenic;  dielectric  constant;  dielectric  properties;  dis- 
sipation factor;  electrical  transmission;  NBSIR  79-1950. 

Partial  inelastic  scattering  cross  section;  resonance  self-shielding 
effect;  sensitivity  analysis;  shielding  application;  structural  ma- 
terial; total  cross  section;  unresolved  resonance;  elastic  scat- 
tering cross  section;  SP594.  pp.  586-590  (Sept.  1980). 

Partially  coherent  imaging;  coherence;  laser  applications;  micro- 
densitometry;  microlithography;  micrometrology;  optical  mi- 
croscopy; 19164. 

Partial  photoionization  cross  section;  synchrotron  radiation;  ab- 
sorption cross  section;  core  excitation;  electron  correlation; 
heat  pipe;  lithium  vapor;  19276. 

Particle;  peak-to-background  ratios;  quantitative  analysis;  x-ray 
microanalysis;  electron  probe  microanalysis;  glass  particles; 
mineral  particles;  Monte  Carlo  methods;  19921. 

Particle  accelerator;  synchrotron  light  source;  beam  instabilities; 
beam  lifetime;  bunch  shape  oscillations;  electron  storage  ring; 
19437 

Particle  analysis;  quantitative  analysis;  x-ray  continuum;  backs- 
cattered  electrons;  continuum  x-ray  loss;  electron  probe; 
Monte  Carlo  method  for  electron  trajectories;  19867. 

Particle  analysis;  Raman  microprobe;  Raman  spectroscopy; 
laser-induced  effects;  light  scattering;  microanalysis;  19650. 

Particle  analysis  x-ray;  quantitative  analysis;  continuum  intensi- 
ty; electron  probe;  microanalysis;  19679. 

Particle  Doppler  shift  spectrometer;  particle  induced  air  circula- 
tion; particle  induced  fluid  flow;  fluid  flow  generated  by 
settling  aerosol;  low  Reynolds  number  fluid  flow;  19649. 

Particle  Doppler  shift  spectrometer;  particle  size  distribution; 
settling  velocity;  Stokes  law  velocity;  vibrating  orifice  aerosol 
generator;  aerosol  size  calibrations;  optical  particle  counter; 
19171. 

Particle  induced  air  circulation;  particle  induced  fluid  flow;  fluid 
flow  generated  by  settling  aerosol;  low  Reynolds  number 
fluid  flow;  particle  Doppler  shift  spectrometer;  19649. 

Particle  induced  fluid  flow;  fluid  flow  generated  by  settling 
aerosol;  low  Reynolds  number  fluid  flow;  particle  Doppler 
shift  spectrometer;  particle  induced  air  circulation;  19649. 

Particle  microanalysis;  Raman  microprobe;  Raman  spectra; 
Raman  spectroscopy;  South  Pole  atmosphere;  airborne  parti- 
cles; atmospheric  aerosol;  atmospheric  sulfate  environmental 
pollution;  microsampling;  molecular  microanalysis;  19883. 

Particles;  particulate  matter;  biological  fluids;  electron  micro- 
probe; electron  microscopy;  ion  probe;  light  microscopy;  mi- 
croanalysis; microdroplets;  SP533. 

Particles;  quality  assurance;  radiation;  radioactivity;  radiochemi- 
cal assay;  radionuclide;  segregation;  standard;  calibration;  en- 
vironments; homogeneity;  natural  materials;  nondestructive 
assay;  19298 

Particle  size;  photo-electric  detectors;  smoke  detectors;  aerosol 
generators;  aerosols;  detector  sensitivity;  fire  detectors;  ioniza- 
tion detectors;  light  scattering  detectors;  monodisperse  aero- 
sols; J.  Res.  85,  No.  3,  223-238  (May-June  1980). 


Particle  size  distribution;  settling  velocity;  Stokes  law  velocity; 
vibrating  orifice  aerosol  generator;  aerosol  size  calibrations; 
optical  particle  counter;  particle  Doppler  shift  spectrometer; 
19171. 

Particle   sizing;    Stoke's   velocity;    aerosol;    light  scattering; 

Lorenz-Mie  light  scattering  calculation;  19695. 
Particulate;  quantitative  analysis;  analytical  standards;  electron 

probe  microanalysis;  fiber;  glass;  microsphere;  Monte  Carlo; 

19732 

Particulate  matter;  biological  fluids;  electron  microprobe;  elec- 
tron microscopy;  ion  probe;  light  microscopy;  microanalysis; 
microdroplets;  particles;  SP533. 

Partition  coefficient;  radiolabeled  additive;  solubility;  equilibri- 
um partitioning;  Fickian  diffusion;  food  package;  interaction 
parameter;  migration;  19651. 

Partition  coefficients;  fluorimetry;  naphthalene  homologues;  oc- 
tanol/water;  organic  pollutants;  19926. 

Part  manipulation;  robotics;  robot  vision;  19665. 

Part  programming;  APT;  automation;  computer  aided  manufac- 
turing; NC  machining;  NC  programming;  numerical  control; 
NBSIR  80-2073. 

Part  programming;  APT;  automation;  computer  aided  manufac- 
turing; NC  machining;  NC  programming;  numerical  control; 
NBSIR  80-2073.2. 

Part  programming;  software  specifications;  APT;  automation; 
computer  aided  manufacturing;  NC  machining;  NC  program- 
ming; numerical  control;  NBSIR  80-2073.3. 

Part-through  crack;  pneumatic  burst;  pressure  vessel;  steel;  duc- 
tile fracture;  fracture  toughness;  19961. 

Passive/active  hydrogen  atomic  resonator;  rubidium  atomic  res- 
onator; stored  ions;  cesium  atomic  resonator;  frequency  re- 
trace accuracy;  frequency  stability;  19432. 

Passive  product  types;  solar  calorimeter  tests;  solar-optical  prop- 
erties tests;  solar  simulation;  thermal  performance  test  proce- 
dures; thermal  transmission  tests;  thin-film  resistance  heaters; 
19820 

Passive  solar;  radiography;  safety;  temperature;  tracealloy; 
vapor  detectors;  wood  heating;  fire;  fluidic  sensors;  ionizing 
radiation;  neutron;  DIM/NBS  64,  No.  10,  1-32  (1980). 

Passive  solar  buildings;  performance  criteria;  statistical  evalua- 
tion; thermal  analysis;  depletable  energy;  HUD  Demonstra- 
tion Program;  19823. 

Passive  solar  energy;  responsive  coefficients;  solar  storage  walls; 
testing  procedures;  thermal  performance;  finite-difference 
computer  model;  19815. 

Passive  solar  energy;  retrofit;  revitalization;  solar  energy  sys- 
tems; benefit-cost  analysis;  building  economics;  commercial 
buildings;  investment  analysis;  life-cycle  cost  analysis;  BSS125. 

Passive  solar  heating,  cooling,  and  performance  monitoring; 
building  heat  transfer;  energy  conservation;  19819. 

Passwords;  personal  authentication;  computer  networking;  com- 
puter security;  controlled  access;  identification;  19825. 

Pastes;  powders;  shredded  and  slit  films;  solids;  sparks;  test 
methods;  Federal  Hazardous  Substances  Act;  flammability; 
granulars;  hazardous  substances;  NBSIR  78-1580. 

PAT;  performance;  personnel;  proficient;  quality  control;  reac- 
creditation;  site  visit;  accreditation;  accreditation  committee; 
American  Industrial  Hygiene  Association;  coordinator;  indus- 
trial hygiene  laboratories;  laboratory;  SP591,  pp.  67-70  (Aug. 
1980). 

Pathology;  proficiency  testing;  standards;  accreditation;  College 
of  American  Pathologists;  criteria;  inspection;  inspector's 
manual;  SP591.  pp.  71-74  (Aug.  1980). 

Patients;  beds  (furniture);  evacuation;  fire  departments;  fire  ex- 
tinguishers; fire  investigations;  hospitals;  NBS-GCR-80-241. 

Patients;  doors;  fire  departments;  fire  investigations;  nursing 
homes;  nursing  staff;  NBS-GCR-80-225. 

Patients;  evacuation;  fire  alarm  systems;  fire  departments;  fire 
extinguishers;  fire  investigations;  nursing  homes;  NBS-GCR- 
80-218 

Patients;  evacuation;  fire  departments;  fire  extinguishers;  fire 
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investigations;  hospitals;  NBS-GCR-80-240. 

Patients;  evacuation;  fire  departments;  fire  investigations;  hospi- 
tals; nursing  staff;  NBS-GCR-80-217. 

Patients;  evacuation;  fire  departments;  fire  investigations;  nurs- 
ing homes;  NBS-GCR-80-208. 

Patients;  fire  departments;  fire  extinguishers;  hospitals;  nursing 
staff;  NBS-GCR-80-234. 

Patients;  fire  departments;  fire  investigations;  hospitals;  nursing 
staff;  NBS-GCR-80-213. 

Patients;  fire  departments;  fire  investigations;  mattresses;  nursing 
staff;  NBS-GCR-80-228. 

Patients;  fire  investigations;  hospitals;  nursing  staff;  NBS-GCR- 
80-224. 

Patients;  room  fires;  doors;  evacuations;  fire  alarm  systems;  fire 
extinguishers;  fire  investigations;  nursing  homes;  nursing  staff; 
NBS-GCR-80-219. 

Patients;  room  fires;  fire  extinguishers;  fire  investigations;  hospi- 
tals; nursing  staff;  NBS-GCR-80-209. 

Patients;  room  fires;  smoke;  upholstered  furniture;  doors;  evacu- 
ations; fire  departments;  fire  extinguishers;  nursing  staff;  NBS- 
GCR-80-220. 

Patients;  room  fires;  smoke  detectors;  death;  doors;  egress;  evac- 
uation; fire  alarm  systems;  fire  departments;  fire  fighters;  fla- 
shover;  nursing  homes;  nursing  staff;  NBS-GCR-80-191. 

Patients;  room  fires;  sprinkler  systems;  evacuation;  fire  depart- 
ments; fire  investigations;  nursing  homes;  nursing  staff;  NBS- 
GCR-80-206. 

Patients;  smoke;  doors;  evacuation;  fire  extinguishers;  fire  inves- 
tigations; hospitals;  nursing  staff;  NBS-GCR-80-23 1. 

Patients;  smoke;  doors;  fire  departments;  fire  investigations; 
nursing  staff;  NBS-GCR-80-229. 

Patients;  smoke;  egress;  evacuation;  fire  alarm  systems;  fire  de- 
partments; fire  fighters;  hospitals;  nursing  staff;  NBS-GCR-80- 
192. 

Patients;  smoke;  evacuation;  fire  departments;  fire  extinguishers; 
fire  investigations;  NBS-GCR-80-273. 

Patients;  smoke;  evacuation;  fire  departments;  fire  investigations; 
mattresses;  NBS-GCR-80-266. 

Patients;  smoke;  evacuation;  fire  departments;  fire  investigations; 
nursing  homes;  nursing  staff;  NBS-GCR-80-205. 

Patients;  smoke;  evacuation;  fire  departments;  fire  investigations; 
nursing  homes;  nursing  staff;  NBS-GCR-80-242. 

Patients;  smoke;  evacuation;  fire  departments;  fire  investigations; 
nursing  homes;  nursing  staff;  NBS-GCR-80-214. 

Patients;  smoke;  fire  alarm  systems;  fire  departments;  fire  inves- 
tigations; NBS-GCR-80-265. 

Patients;  smoke;  fire  departments;  fire  incident;  nursing  homes; 
nursing  staff;  NBS-GCR-80-211. 

Patients;  smoke;  smoke  detectors;  evacuation;  fire  departments; 
fire  investigations;  nursing  staff;  NBS-GCR-80-238. 

Patients;  smoke;  smoldering;  bedding;  fire  departments;  fire  in- 
vestigations; hospitals;  nursing  staff;  NBS-GCR-80-239. 

Patients;  smoke;  sprinkler  systems;  evacuation;  fire  departments; 
fire  extinguishers;  fire  investigations;  hospitals;  NBS-GCR-80- 
233. 

Patio  door;  performance  criteria;  performance  standard;  sliding 
glass  door;  test  methods;  burglary  resistance;  forced  entry; 
19702. 

Pattern  recognition;  reference  standards;  eddy  current;  finite 
element  analysis;  multifrequency;  nuclear  applications;  19251. 

Pattern  recognition;  robotics;  vision  systems;  automation;  image 
processing;  inspection;  manufacturing;  19093. 

Payback;  rate-of-return;  savings-to-investment  ratio;  benefit-cost; 
building  design;  construction  economics;  discounting;  eco- 
nomics; energy  conservation;  life-cycle  cost;  SP544. 

Payback;  rate  of  return;  solar  economics;  windows;  benefit  cost; 
building  economics;  discounting;  economic  analysis;  economic 
efficiency;  energy  conservation;  incentives;  life-cycle  cost; 
H132. 

Pdi  sequence;  tokamak;  tungsten;  Agi  sequence;  19485. 

PECF;  polymer  matrix;  polypropylene;  polysulfone;  aromatic 


polyamide  fiber;  autoclave  stability;  biomaterial;  composites; 
degradation  resistance;  fiberglass/epoxy;  fiber  reinforced  com- 
posites; graphite/polysulfone;  orthopedic  materials;  19689. 
Peak/Compton  ratio;  simulation;  apparatus  spectrum;  data  li- 
brary; fission  products;  full  energy  peak;  gamma-ray  spec- 
trum; multiplets;  optimization;  SP594,  pp.  878-880  (Sept. 
1980). 

Peak  resolution;  PICO;  empirical  peak  shape;  gamma-ray  spec- 
trum fitting;  intercomparison  of  computational  methods;  Inter- 
national Atomic  Energy  Agency;  longr  ,nge  interpolation; 
non-linear  least  squares;  19127. 

Peak  shape;  powder  diffraction;  profile  fitting;  x-ray  neutron; 
applications;  lattice  parameters;  SP567. 

Peak-to-background  ratios;  quantitative  analysis;  x-ray  microana- 
lysis; electron  probe  microanalysis;  glass  particles;  mineral 
particles;  Monte  Carlo  methods;  particle;  19921. 

Pebble-bed;  phase-change  unit;  solar  energy  storage;  thermal 
storage  device;  ASHRAE  standard  94-77;  Glauber's  salt; 
latent  heat  storage;  19175. 

Pedestrian  comfort;  wind;  wind  environment;  cool  environ- 
ments; microclimatic  prediction;  19106. 

Penetrants;  radiography;  ultrasonics;  acoustic  emission;  eddy 
currents;  imaging;  leakage  testing;  magnetics;  material  param- 
eters; nondestructive  evaluation;  optics;  NBSIR  80-2162. 

Penning  collisions;  polarized  emission;  strontium  ions;  19103. 

Peptide  hormones;  angiotensin  I;  high  resolution  liquid  chroma- 
tography; non-peptide  impurities;  19496. 

Perception;  questionnaires;  research  methodology;  sensory  envi- 
ronment; social  sciences;  thermal  environment;  architecture; 
audition;  built  environment;  color;  environmental  psychology; 
illumination;  SP474. 

Perceptual  processes;  psychological  deterrence;  security  sys- 
tems; sensory  processes;  cognitive  processes;  nuclear  weapon 
theft;  NBSIR  80-2038 

Perfect  crystal;  perturbation  theory;  rubidium;  vacancies;  anhar- 
monicity;  anomalous  specific  heat;  atomic  migration;  high 
temperature;  lattice  dynamics;  Monte  Carlo  calculations; 
19123. 

Perfluoroethane;  photoelectron  spectroscopy;  quasiequilibrium 
theory;  threshold  photoelectron  spectroscopy;  CaFe;  coinci- 
dence mass  spectrometry;  field  ionization  mass  spectrometry; 
ion  fragmentation;  mass  spectrometry;  19291. 

Perfluoro  n-alkanes;  phase  transition;  polytetrafluoroethylene; 
Raman  spectroscopy;  diamond  anvil  cell;  high  pressure  phys- 
ics; 19893. 

Perfluoro     «-alkanes;     polarization;  polytetrafluoroethylene; 

Raman  spectroscopy;  tetrafluoroethylene-hexafluoroethylene 

copolymer;  orientation;  19633. 
Performance;  communications;  comparative  study;  local  area 

network;  SP500-65,  pp.  87-97  (Oct.  1980). 
Performance;  measurements;  operations;  SP500-65,  pp.  279-287 

(Oct.  1980). 

Performance;  personnel;  proficient;  quality  control;  reaccredita- 
tion;  site  visit;  accreditation;  accreditation  committee;  Ameri- 
can Industrial  Hygiene  Association;  coordinator;  industrial 
hygiene  laboratories;  laboratory;  PAT;  SP591,  pp.  67-70  (Aug. 
1980). 

Performance;  reliability;  consumer  product;  laboratory-test  de- 
velopment; life  cycle;  19191. 

Performance;  remote  batch;  selection;  service;  analysis;  comput- 
er; evaluation;  Federal  Information  Processing  Standards  Pub- 
lication; measurement;  FIPS  PUB  72. 

Performance  criteria;  performance  standard;  sliding  glass  door; 
test  methods;  burglary  resistance;  forced  entry;  patio  door; 
19702. 

Performance  criteria;  preservative  testing;  stone  decay;  stone 
preservatives;  accelerated  decay;  19348. 

Performance  criteria;  safety;  solar  collectors;  solar  energy; 
standards;  thermal  performance;  buildings;  cooling;  durabil- 
ity/reliability; 5P5(S6,  pp.  151-160  (June  1980). 

Performance  criteria;  solar  air  heating  systems;  solar  collector; 
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air  leakage;  computer  simulation;  19619. 
Performance  criteria;  solar  heating  system;  standards;  codes; 
193  77. 

Performance  criteria;  solar  heating  systems;  air  corrections;  air 
leakage;  computer  simulation;  damper  leakage;  19615. 

Performance  criteria;  statistical  evaluation;  thermal  analysis;  de- 
pletable  energy;  HUD  Demonstration  Program;  passive  solar 
buildings;  19823. 

Performance  evaluation;  performance  modeling;  queueing 
models;  queueing  networks;  approximate  queueing  models; 
computer  architecture;  modular  expansion  analysis;  SP500-69. 

Performance  evaluation;  performance  oriented  design;  queueing 
networks;  capacity  planning;  configuration  planning;  file  as- 
signment problem;  optimization;  SP500-65.  pp.  129-135  (Oct. 
1980). 

Performance  evaluation;  physician's  office  laboratories;  profi- 
ciency testing;  public  health;  recombinant  DNA;  registration 
and  approval;  voluntary  standards;  clinical  laboratories;  cost 
effectiveness;  environmental  laboratories;  licensure;  SP591,  pp. 
63-66  (Aug.  1980). 

Performance  evaluation;  ranking  and  selection;  selection  meth- 
odology; binary  selection;  computer  comparison;  computer 
measurement;  computer  service;  data  analysis;  SP500-58. 

Performance  evaluation;  schema;  simulation  modeling;  CODA- 
SYL;  data  base;  data  base  management  systems;  data  descrip- 
tion language;  data  manipulation  language;  SP500-65,  pp.  3-10 
(Oct.  1980). 

Performance  levels;  regulations;  rehabilitation;  code  provisions; 
comparison;  existing  buildings;  housing  codes;  model  codes; 
SP586,  pp.  117-133  (June  1980). 

Performance  management;  computer  performance  evaluation; 
data  processing  performance;  data  processing  service;  infor- 
mation system  design;  information  system  usability;  SP500-65, 
pp.  265-276  (Oct.  1980). 

Performance  modeling;  queueing  models;  queueing  networks; 
approximate  queueing  models;  computer  architecture;  modu- 
lar expansion  analysis;  performance  evaluation;  SP500-69. 

Performance  of  computer  systems;  UNIX;  upgrading  changes; 
comparison;  SP500-65.  pp.  233-243  (Oct.  1980). 

Performance  oriented  design;  queueing  networks;  capacity  plan- 
ning; configuration  planning;  file  assignment  problem;  opti- 
mization; performance  evaluation;  SP500-65,  pp.  129-135  (Oct. 
1980). 

Performance  requirements;  software;  specifications;  standards; 
systems  analysis/engineering;  codes;  computer  program;  deci- 
sion table;  network;  NBS-GCR-80-257 

Performance  requirements;  software;  specifications;  standards; 
systems  analysis/engineering;  codes;  computer  program;  deci- 
sion table;  network;  NBS-GCR-80-258 

Performance  requirements;  telecommunications;  computer  com- 
munications; computer  networking;  data  communications;  net- 
works; SP500-65,  pp.  71-75  (Oct.  1980). 

Performance  standard;  sliding  glass  door;  test  methods;  burglary 
resistance;  forced  entry;  patio  door;  performance  criteria; 
19702. 

Performance  standard;  test  methods;  window;  window  assem- 
blies; window  components;  burglary  resistance;  frames;  hard- 
ware; hinges;  locks;  19698. 

Performance  standards;  standards;  automobile  standards;  design 
standards;  economics  of  standards;  health  care  standards;  in- 
novation; NBS-GCR-80-287. 

Performance  testing;  contact  resistance;  electrical  codes;  fire 
safety;  glowing  electrical  connections;  house  wiring;  innova- 
tive electrical  connections;  BSS128. 

Periodicals;  proceedings;  serials;  standards;  transactions;  annual 
reports;  diffusion  in  metals;  fire;  journals;  library  holdings; 
NBS  library;  NBS  periodicals;  NBSIR  79-1932. 

Periodic  crystalline  solutions;  BBGKY  equation;  bifurcation; 
direct  correlation  function  equation;  freezing;  19838. 

Permeability;  plastic  deformation;  semicrystalline  polymers; 
sorption;    diffusivity;    elastic    deformation;    fractional  free 


volume;  19662. 

Permeability;  shear-bond  strength;  simulated  geothermal  fluids; 
geothermal-well  cements;  high  pressure  vessel;  high  tempera- 
ture furnace;  NBSIR  80-2099-3. 

Permeability  of  polymers;  plastic  deformation  of  crystalline 
polymers;  plastic  deformation  of  fibrous  structure;  radical  for- 
mation upon  tensile  loading;  transverse  gradient  flow;  birefrin- 
gence of  spheroid  suspension;  fibrous  structure;  intrinsic  vis- 
cosity of  macromolecules;  19663. 

Permeability  to  water;  shear-bond  strength  to  steel;  splitting 
tensile  strength;  compressive  strength;  exposure  to  geothermal 
fluids;  geothermal-well  cements;  NBSIR  80-2099-2. 

Perovskite;  phase  equilibria;  potassium  ceria-zirconia  system; 
pyrochlore;  ceria-zirconia  system;  magnetohydrodynamics; 
oxidation-reduction;  19637. 

Persistent  slip  band;  plastic  strain;  random  cycling;  single  crystal 
copper;  copper  crystal;  fatigue;  19694. 

Personal  authentication;  computer  networking;  computer  secu- 
rity; controlled  access;  identification;  passwords;  19825. 

Personnel;  budgets;  economic  analysis;  enforcement;  housing 
codes;  SP586  pp.  135-148  (June  1980). 

Personnel;  proficient;  quality  control;  reaccreditation;  site  visit; 
accreditation;  accreditation  committee;  American  Industrial 
Hygiene  Association;  coordinator;  industrial  hygiene  laborato- 
ries; laboratory;  PAT;  performance;  SP591,  pp.  67-70  (Aug. 
1980). 

Personnel;  quality  assurance;  quality  control;  systems;  calibra- 
tion; equipment;  evaluation;  laboratory;  manual;  SP591.  pp. 
99-103  (Aug.  1980). 

Personnel  qualifications;  physical  evidence;  proficiency  testing; 
standards;  accreditation;  American  Society  of  Crime  Labora- 
tory Directors  (ASCLD);  certification;  management;  on-site 
visit;  SP591.  pp.  164-168  (Aug.  1980). 

Perturbation;  solidification;  solid-liquid  interface;  stability;  alloy; 
constitutional  supercooling;  local  equilibrium;  19748. 

Perturbations;  quantum  defect  theory;  Rydberg  states;  spectra; 
atomic  spectroscopy;  Cd;  configuration  interaction  theory; 
19369 

Perturbations;  torsion;  vibration-rotation;  ethane;  group  theory; 

internal  rotation;  19412. 
Perturbation    theory;    rubidium;    vacancies;  anharmonicity; 

anomalous  specific  heat;  atomic  migration;  high  temperature; 

lattice  dynamics;  Monte  Carlo  calculations;  perfect  crystal; 

19123. 

Perturbation  theory;  softness  expansion;  dilute  gas  transport 
properties;  inverse  power  potential;  logarithmic  terms;  19389. 

Perturbation  theory;  soft  spheres;  transport  coefficients;  Boltz- 
mann  equation;  collision  integral;  dilute  gas;  kinetic  perturba- 
tion theory;  kinetic  theory;  nonequilibrium  perturbation 
theory;  19866 

Petri  net;  state  diagram;  action  table;  computer  program;  finite 
automata;  formal  description  technique;  graphs;  natural  lan- 
guage; NBS-GCR-80-247 

Petroleum  standards;  petroleum  test  methods;  recycled  burner 
fud  oil;  substantial  equivalency;  used  oil;  waste  oil;  fuel  oil; 
TN113a 

Petroleum  standards;  petroleum  test  methods;  recycled  oil;  re- 
refined  oil;  used  oil;  waste  oil;  engine  oil;  hydraulic  oil;  indus- 
trial oil;  lubricating  oil;  oil  specifications;  SP584. 

Petroleum  test  methods;  recycled  burner  fuel  oil;  substantial 
equivalency;  used  oil;  waste  oil;  fuel  oil;  petroleum  standards; 
TN1130 

Petroleum  test  methods;  recycled  oil;  re-refined  oil;  used  oil; 
waste  oil;  engine  oil;  hydraulic  oil;  industrial  oil;  lubricating 
oil;  oil  specifications;  petroleum  standards;  SP584. 

Phase  aberration;  power  optics;  thermal  lensing;  focal  intensity; 
high-energy  laser;  irradiance  mapping;  mirror/window  mate- 
rials; on-target  fluence;  optical  train;  SP568,  pp.  425-438  (July 
1980). 

Phase  angle;  power  factor;  surface  loss;  capacitor;  dielectric 
film;  dissipation  factor;  electrode  surface;  loss  angle;  19066. 
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Phase-change  unit;  solar  energy  storage;  thermal  storage  device; 
ASHRAE  standard  94-77;  Glauber's  salt;  latent  heat  storage; 
pebble-bed;  19175. 

Phase  conjugate  spectroscopy;  saturation  spectroscopy;  four- 
wave  mixing;  heterodyne  spectroscopy;  iodine  spectroscopy; 
non-linear  spectroscopy;  19287. 

Phase  diagram;  phase  transformations;  tantalum  alloys;  constitu- 
tion diagram;  intermetallic  compounds;  palladium  alloys; 
19595. 

Phase  diagram;  plastic  crystal;  pressure;  carbon  tetrachloride; 
melting  curves;  metastability;  19470. 

Phase  diagram;  potassium-iron-silicon  oxides;  solidification;  sur- 
face tension;  thermodynamic  properties;  Auger  measurements 
on  liquids;  convection;  gallium;  heat  capacity;  lead-tin  alloys; 
magnetic  field  effect;  NBSIR  80-2082. 

Phase  diagrams;  constitution  diagrams;  crystal  chemistry;  inter- 
metallic compounds;  niobium  alloys;  palladium  alloys;  19330. 

Phase  diagrams;  phase  equilibria;  solid  solutions;  alloy  theory; 
crystal  chemistry;  intermediate  phases;  SP564. 

Phase  equilibria;  potassium  ceria-zirconia  system;  pyrochlore; 
ceria-zirconia  system;  magnetohydrodynamics;  oxidation-re- 
duction; perovskite;  19637. 

Phase  equilibria;  solid  solutions;  alloy  theory;  crystal  chemistry; 
intermediate  phases;  phase  diagrams;  SP564. 

Phase  II;  polytetrafluoroethylene;  units  per  turn;  conformation; 
crystal;  electron;  hehx;  irrational;  19797. 

Phase  locking;  superconductivity;  voltage  standard;  Josephson 
effect;  19351. 

Phase  spectrum  transformation;  spectrum;  VOR  aircraft  naviga- 
tion system;  white  noise;  Fourier  coefficients;  linear  model; 
nonlinear  model;  TN1021. 

Phase  transformations;  tantalum  alloys;  constitution  diagram;  in- 
termetallic compounds;  palladium  alloys;  phase  diagram; 
19595 

Phase  transition;  polytetrafluoroethylene;  Raman  spectroscopy; 
diamond  anvil  cell;  high  pressure  physics;  perfluoro  n-alkanes; 
19893. 

Phase  transition;  resistivity;  x-ray  diffraction;  cuprous  chloride; 
diamond  cell;  optical  microscopy;  19687. 

Phase  transition;  surface;  surface  tension;  wetting;  contact  angle; 
critical  point;  cyclohexane;  interface;  methanol;  19306. 

Phase  transitions;  surface  melting;  adsorbed  layers;  antiphase 
boundaries;  grain  boundaries;  lattice  gas;  19468. 

Phase  transitions;  virial  coefficients;  virial  series;  Bose  gas;  fuga- 
city  expansion;  Pade  approximants;  19907. 

Phase  transitions;  x-ray  diffraction;  ammonium  nitrate;  crystal 
structure;  hydrogen  bonding;  neutron  diffraction;  19897. 

Phenols;  polynuclearic  aromatic  hydrocarbons;  priority  pollut- 
ants; alternate  fuels;  gas  chromatography;  high  performance 
liquid  chromatography;  N-heterocyclic  compounds;  19097. 

Phenyl  ion;  photoionization;  chlorobenzene;  coincidence;  frag- 
mentation; ion  energetics;  19177. 

Phonon;  alloy;  elastic  constants;  interstitial  defect;  metal  hy- 
dride; neutron  scattering;  19613. 

Phonon;  strong  scattering;  transport  anomalies;  conductivity; 
disordered  alloy;  localization;  19755. 

Phonon  distribution;  UaOs;  UO2;  chemical  state;  delayed  neu- 
tron; fission;  19683. 

Phonons;  cross  sections;  molecular  binding;  neutron  reactions; 
neutron  standards;  SP594.  pp.  89-92  (Sept.  1980). 

Phonon-trapping;  quasiparticle;  superconductor;  acoustic  mis- 
match; effective  recombination  time;  nonequilibrium  phenom- 
ena; 19240. 

Phosgene;  polymer;  poly(vinyl  chloride);  PVC;  pyrolysis;  car- 
bonyl  chloride;  combustion;  decomposition;  degradation;  elec- 
tron capture;  gas  chromatography;  infrared  spectroscopy; 
mass  spectroscopy;  19503. 

Phosphorus  density;  photometric  technique;  silicon;  Hall  effect; 
junction  C-V  measurements;  neutron  activation  analysis; 
19431. 

Phosphorus  pileup;  photolithography;  pull  test;  random  fault  test 


structures;  resistivity;  scanning  acoustic  microscope;  scanning 
electron  microscope;  semiconductor  devices;  semiconductor 
materials;  semiconductor  process  control;  silicon;  silicon  diox- 
ide; SP400-45. 
Photoabsorption;  K  edge;  lithium;  19272. 

Photoabsorption  cross  section;  photochemistry;  quantum  yield; 
rate  coefficient;  air  pollution;  atmospheric  chemistry;  chemi- 
cal kinetics;  data  evaluation;  gas  phase;  JPCRD  9,  No.  2,  295- 
472  (1980). 

Photoabsorption  cross  section;  photochemistry;  quantum  yield; 
rate  coefTicient;  atmospheric  chemistry;  chemical  kinetics; 
data  evaluation;  nitrogen  oxides;  NBSIR  80-2032. 

Photoabsorption  cross  section;  photochemistry;  quantum  yield; 
rate  constant;  air  pollution;  atmospheric  chemistry;  chemical 
kinetics;  data  evaluation;  gas  phase;  19513. 

Photoabsorption  cross  sections;  photocathodes;  plasma  diagnos- 
tic detectors;  radiometry;  soft  x-ray  diagnostics;  Csl;  Cul; 
19602. 

Photoacoustic  spectroscopy;  surface  optical  absorption  coeffi- 
cient; ThF4;  ZnSe;  bulk  optical  absorption  coefficient;  optoa- 
coustic  spectroscopy;  SP568,  pp.  301-311  (July  1980). 

Photoacoustic  spectroscopy;  surface  optical  absorption  coeffi- 
cient; ZnSe;  bulk  optical  absorption  coefficient;  optoacoustic 
spectroscopy;  SP568  pp.  293-300  (July  1980). 

Photoacoustic  spectroscopy;  thin  films;  absorption;  Ge;  laser 
damage;  optoacoustic  spectroscopy;  SP568,  pp.  313-332  (July 
1980). 

Photocathodes;  plasma  diagnostic  detectors;  radiometry;  soft  x- 
ray  diagnostics;  Csl;  Cul;  photoabsorption  cross  sections; 
79602 

Photochemical  oxidants;  reaction  mechanisms;  textile  dyes;  eco- 
nomic; elastomers;  materials;  ozone;  paint;  19768. 

Photochemistry;  ethyl  chloride;  halocarbons;  19931. 

Photochemistry;  photon  intensity;  photoresist  exposure;  rate 
'constants;  saturation  effect;  chemical  kinetics;  exposure;  expo- 
sure reciprocity;  kinetic  equations;  19418. 

Photochemistry;  photophysics;  review;  solutions;  data  compila- 
tions; SP578 

Photochemistry;  quantum  yield;  rate  coefficient;  air  pollution; 
atmospheric  chemistry;  chemical  kinetics;  data  evaluation;  gas 
phase;  photoabsorption  cross  section;  JPCRD  9,  No.  2,  295- 
472  (1980). 

Photochemistry;  quantum  yield;  rate  coefficient;  atmospheric 
chemistry;  chemical  kinetics;  data  evaluation;  nitrogen  oxides; 
photoabsorption  cross  section;  NBSIR  80-2032. 

Photochemistry;  quantum  yield;  rate  constant;  air  pollution;  at- 
mospheric chemistry;  chemical  kinetics;  data  evaluation;  gas 
phase;  photoabsorption  cross  section;  19513. 

Photochemistry;  radical;  chain  reaction;  combustion;  laser; 
19198. 

Photochemistry;  sand;  surface  reactions;  ti"opospheric  sink;  ca- 
talysis; nitrous  oxide;  19953. 

Photochemistry;  spectroscopy;  transient;  vacuum  ultraviolet; 
acetylene;  excited  state;  ketene;  19493. 

Photoconductivity  variations;  photovoltaic  technique;  resistivity 
gradients;  resistivity  variations;  wafer  scanning;  19764. 

Photodecomposition;  CFsBr;  CF4Br;  CF3CI;  CF4CI;  CF3I;  CF4I; 
F-atom  reactions;  infrared  spectrum;  matrix  isolation;  19760. 

Photodetachment;  space  charge;  sulfur  hexafluoride  (SFs);  uv 
radiation;  60  Hz  ac  and  dc;  compressed  gas;  corona;  electron 
avalanche;  inception  voltage;  ionization;  ion  mobilities;  partial 
discharge;  19786 

Photodetector;  photometry;  radiometry;  absolute  spectral  re- 
sponse; detector  intercomparison;  optical  radiation  meas- 
urements; 19908. 

Photodetector;  radiant  power  measurement;  radiometry;  silicon 
photodiode;  spectroradiometry;  absolute  spectral  response; 
laser  power  measurement;  19354. 

Photodiode;  radiometry;  calibration;  detectors;  irradiance;  light 
source;  19592. 

Photodissociation;  quantum  yield;  quenching;  reactive  collisions; 
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vibrational  excitation;  electronic  excitation;  laser;  19336. 

Photodissociation;  ultraviolet  spectrum;  CO;  discharge  sampling; 
F-atom  reactions;  FCO;  F2CO;  infrared  spectrum;  matrix  iso- 
lation; NF3;  normal  coordinate  analysis;  19393. 

Photodissociation  laser;  atomic  resonance  laser;  atomic  reso- 
nance-line laser;  flame  spectrometry;  laser  enhanced  ioniza- 
tion; opto-galvanic  effect;  19836. 

Photoelastic;  piezo-birefringence;  piezo-optic;  SrF2;  strain; 
stress;  transverse  optic-phonon;  anisotropy;  BaF2;  CaF2;  effec- 
tive charge;  oscillator  strength;  19579. 

Photoelastic;  piezo-optic;  refractive  index;  relative  dielectric  im- 
permeability; absorption  coefficient;  birefringence;  crystal 
optics;  dielectric  constant;  elasto-optic;  electro-optic;  19257. 

Photoelastic  constants;  refractive  index;  thermal  coefficient  of 
refractive  index;  ultraviolet;  alkali  halides;  crystalline  materi- 
als; glasses;  19275. 

Photoelasticity;  piezooptic;  refractive  index;  glass;  lasers;  19842. 

Photoelectric  absorption;  photons;  triplet  production;  x  rays; 
attenuation  coefficient;  coherent  scattering;  Compton  scatter- 
ing; gamma  rays;  pair  production;  JPCRD  9,  No.  4,  1023-1148 
(1980). 

Photo-electric  detectors;  smoke  detectors;  aerosol  generators; 
aerosols;  detector  sensitivity;  fire  detectors;  ionization  detec- 
tors; light  scattering  detectors;  monodisperse  aerosols;  particle 
size;  J.  Res.  85,  No.  3,  223-238  (May-June  1980). 

Photoelectric  detectors;  smoke  detectors;  surveys;  detector  loca- 
tion; false  alarms;  health  care  facilities;  hospitals;  ionization 
detectors;  maintenance;  NFPA  101;  nursing  homes;  NBSIR 
80-2130. 

Photoelectric  microscope;  photomask;  scanning  electron  microc- 
sope;  semiconductor  technology;  filar  eyepiece;  image-shear- 
ing eyepiece;  integrated  circuits;  linewidth  measurements;  mi- 
croelectronics; micrometrology;  optical  microscope;  SP400-43. 

Photoelectron;  photoionization;  unimolecular;  benzene;  benzoni- 
trile  ion;  coincidence;  fragmentation;  kinetics;  19603. 

Photoelectron;  ultraviolet  photoelectron  spectroscopy;  UPS; 
alloys;  alloy  stability;  amorphous  alloys;  electron  density  of 
states;  palladium-silicon  alloys;  19263. 

Photoelectron  emission;  spin  and  energy  analysis;  spin  polarized 
electron;  electron  optics;  19342. 

Photoelectrons;  resonance;  lasers;  multiphoton  ionization;  19305. 

Photoelectron  spectra;  photoionization;  shape  resonance;  synch- 
rotron radiation;  angle  resolved  photoemission;  angular  distri- 
butions; carbon  monoxide;  CO;  19559. 

Photoelectron  spectra;  photoionization;  shape  resonance;  synch- 
rotron radiation;  vibrational  intensity  distribution;  carbon 
monoxide;  CO;  Franck-Condon  factors;  ion;  19184. 

Photoelectron  spectra;  photoionization;  shape  resonance;  synch- 
rotron radiation;  vibrational  intensity  distribution;  branching 
ratios;  Franck-Condon  factors;  ion;  nitrogen;  N2;  19607. 

Photoelectron  spectra;  photoionization;  threshold  photoelectron 
spectra;  allene;  ionization  potential;  low  temperature  pho- 
toionization; mass  spectrometry;  19182. 

Photoelectron  spectra;  photoionization;  threshold  photoelectron 
spectra;  water;  carbon  dioxide;  carbon  monoxide;  hydrogen; 
nitric  oxide;  nitrogen;  nitrogen  dioxide;  nitrous  oxide;  oxygen; 
19805. 

Photoelectron  spectra;  reflectance;  synchrotron  radiation; 
vacuum  ultraviolet;  BeF2  glass;  exciton  resonance;  SP568,  pp. 
119-123  (July  1980). 

Photoelectron  spectra;  spectroscopy;  threshold  photoelectron 
spectroscopy;  autoionization;  deuterium;  Franck-Condon  Fac- 
tors; hydrogen;  nitrogen;  19183. 

Photoelectron  spectra;  synchrotron  radiation;  electron  spectrom- 
eter; 19614 

Photoelectron  spectroscopy;  hole  dynamics;  lineshapes;  19828. 

Photoelectron  spectroscopy;  quasiequilibrium  theory;  threshold 
photoelectron  spectroscopy;  C2FG;  coincidence  mass  spec- 
trometry; field  ionization  mass  spectrometry;  ion  fragmenta- 
tion; mass  spectrometry;  perfluoroethane;  19291. 

Photoelectron  spectroscopy;  threshold  photoelectron  spectros- 


copy; water;  appearance  energy;  coincident  ion  mass  spec- 
trometry; deuterated  water;  deuterium  oxide;  19345. 

Photoelectron  spectroscopy;  x-ray  spectroscopy;  adsorption; 
Franck-Condon;  lineshapes;  19209. 

Photoemission;  polarization;  source  of  polarized  electrons;  spin 
polarization;  electron  optics;  electron  spin  polarization;  GaAs; 
negative  electron  affinity;  19310. 

Photoemission;  relaxation  effects;  adsorption;  electron  spectros- 
copy; 19207 

Photoemission;  relaxation  energy;  surface  spectroscopy;  chemis- 
orption;  dielectric  response  theory;  19372. 

Photoemission;  satellite;  d-hole  pairs;  19271. 

Photoemission;  transition  metal;  core  level;  19385. 

Photoemission;  UPS;  XPS;  AES;  chemisorption;  EELS;  elec- 
tron spectroscopy;  19176. 

Photographic  equipment;  cameras;  exposure  meters;  film;  filters; 
law  enforcement  photography;  lenses;  lighting  equipment; 
SP480-23. 

Photography;  accelerants;  arson;  building  fires;  electrical  fires; 
explosions;  fire  investigations;  fire  investigators;  hydrocar- 
bons; H134 

Photoillumination  effect;  silicon;  field  ion  microscopy;  19210. 

Photoionization;  analysis;  chemical  ionization;  hydrocarbons; 
ion-molecule  reactions;  mass  spectrometry;  19930. 

Photoionization;  breakdown  curve;  cyclopropene;  19942. 

Photoionization;  chlorobenzene;  coincidence;  fragmentation;  ion 
energetics;  phenyl  ion;  19177. 

Photoionization;  propyne;  threshold  photoelectron  spectros- 
copy; allene;  coincidence;  cyclopropene;  fragmentation; 
19803. 

Photoionization;  rare  gases;  chlorine;  Hartree-Fock;  A'-matrix; 
19304 

Photoionization;  resonance;  ytterbium;  Auger;  core-holes; 
mixed-valence;  19853. 

Photoionization;  shape  resonance;  synchrotron  radiation;  angle 
resolved  photoemission;  angular  distributions;  carbon  monox- 
ide; CO;  photoelectron  spectra;  19559. 

Photoionization;  shape  resonance;  synchrotron  radiation;  vibra- 
tional intensity  distribution;  carbon  monoxide;  CO;  Franck- 
Condon  factors;  ion;  photoelectron  spectra;  19184. 

Photoionization;  shape  resonance;  synchrotron  radiation;  vibra- 
tional intensity  distribution;  branching  ratios;  Franck-Condon 
factors;  ion;  nitrogen;  N2;  photoelectron  spectra;  19607. 

Photoionization;  sodium;  absolute  cross  section  measurement; 
atom;  cross  section;  excited  states;  19510. 

Photoionization;  threshold  photoelectron  spectra;  allene;  ioniza- 
tion potential;  low  temperature  photoionization;  mass  spec- 
trometry; photoelectron  spectra;  19182. 

Photoionization;  threshold  photoelectron  spectra;  water;  carbon 
dioxide;  carbon  monoxide;  hydrogen;  nitric  oxide;  nitrogen; 
nitrogen  dioxide;  nitrous  oxide;  oxygen;  photoelectron  spec- 
tra; 19805. 

Photoionization;  threshold  photoelectron  spectroscopy;  time  of 
flight  mass  spectrometry;  coincidence;  cyclopropene;  frag- 
mentation; mass  spectrometry;  19196. 

Photoionization;  threshold  photoelectron  spectroscopy;  time  of 
flight  mass  spectrometry;  allene;  autoionization;  coincidence; 
fragmentation;  mass  spectrometry;  19943. 

Photoionization;  unimolecular;  benzene;  benzonitrile  ion;  coinci- 
dence; fragmentation;  kinetics;  photoelectron;  19603. 

Photoionization  quantum  beats;  sodium;  angular  distribution; 
atomic;  hyperfine  structure;  multiphoton;  19388. 

Photolithography;  pull  test;  random  fault  test  structures;  resistiv- 
ity; scanning  acoustic  microscope;  scanning  electron  micro- 
scope; semiconductor  devices;  semiconductor  materials;  semi- 
conductor process  control;  silicon;  silicon  dioxide;  spatial  fil- 
tering microscope;  SP400-45. 

Photolysis;  CF2;  C2F4;  kinetics;  laser;  mass  spectrometry;  19722. 

Photolysis  kinetics;  photoresist;  sensitometry;  Van  Kreveld's 
law;  exposure;  exposure  modeling;  19801. 

Photomask;  diffraction;  diffraction  pattern  analysis;  Fourier 
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analysis;  Fourier  spectrum;  linewidth;  linewidth  measurement; 
NBS-GCR-79-175. 

Photomask;  scanning  electron  microcsope;  semiconductor  tech- 
nology; filar  eyepiece;  image-shearing  eyepiece;  integrated  cir- 
cuits; linewidth  measurements;  microelectronics;  micrometro- 
logy;  optical  microscope;  photoelectric  microscope;  SP400-43. 

Photomasking;  resistivity;  second  breakdown;  semiconductors; 
test  structures;  thermal  resistance;  very  large  scale  integration; 
VLSI;  wire  bonds;  Department  of  Commerce;  integrated  cir- 
cuits; metrology  for  semiconductors;  National  Bureau  of 
Standards;  NBSIR  80-2057. 

Photometric  technique;  silicon;  Hall  effect;  junction  C-V  meas- 
urements; neutron  activation  analysis;  phosphorus  density; 
19431. 

Photometry;  radiometry;  absolute  spectral  response;  detector  in- 
tercomparison;  optical  radiation  measurements;  photodetector; 

19908. 

Photon  dose  rate;  photons;  shielding;  fusion;  neutral  beam  injec- 
tion; neutrons;  nuclear  heating;  SP594,  pp.  239-245  (Sept. 
1980). 

Photon  drag  detector;  pyroelectric  detector;  responsivity;  single 
longitudinal  mode  pulse;  TEA  laser;  beam  diameter;  insertion 
loss;  optical  detectors;  TN1023. 

Photoneutron  energy  spectrum;  radiation  therapy;  SP594,  pp. 
427-428  (Sept.  1980). 

Photoneutron  sources;  absolute  fission  cross  sections;  manganese 
bath;  SP594.  pp.  976-979  (Sept.  1980). 

Photon  intensity;  photoresist  exposure;  rate  constants;  saturation 
effect;  chemical  kinetics;  exposure;  exposure  reciprocity;  ki- 
netic equations;  photochemistry;  19418. 

Photon-production;  code  comparison;  ENDF/B-IV;  multigroup; 
SP594,  pp.  209-212  (Sept.  1980). 

Photon-recoil  components;  SRM's;  atomic  properties;  comput- 
ers; emissions  testing;  energy;  fundamental  constants;  gas; 
grants;  marketplace;  measurement  seminars;  DIM/NBS  64, 
No.  1,  1-24  (1980). 

Photons;  point  sources;  water;  air;  buildup  factors;  gamma  rays; 
iron;  19294. 

Photons;  shielding;  fusion;  neutral  beam  injection;  neutrons;  nu- 
clear heating;  photon  dose  rate;  SP594,  pp.  239-245  (Sept. 
1980). 

Photons;  triplet  production;  x  rays;  attenuation  coefficient;  co- 
herent scattering;  Compton  scattering;  gamma  rays;  pair  pro- 
duction; photoelectric  absorption;  JPCRD  9,  No.  4,  1023-1148 
(1980). 

Photon  scattering;  dispersion  relation;  electric  quadrupole;  giant 
resonance;  optical  theorem;  19625. 

Photon  scattering;  '^;  dispersion  relation;  giant  quadrupole  res- 
onance; 19735. 

Photon  stimulated  desorption;  synchrotron  radiation;  tungsten; 
angular  distribution  of  ions;  chemisorption;  electron  stimulat- 
ed desorption;  ESDIAD;  ion  energy  distributions;  ion  yield; 
oxygen;  19533. 

Photon  strength  functions;  average  resonance  capture;  gamma- 
ray  spectra;  neutron  capture;  neutron  strength  functions; 
SP594,  pp.  936-946  (Sept.  1980). 

Photo-peak  area  determination;  photo-peaks  data,  data  analysis; 
summation  method;  least  squares  fitting;  normalized  Gaussian 
function;  19132. 

Photo-peaks  data,  data  analysis;  summation  method;  least 
squares  fitting;  normalized  Gaussian  function;  photo-peak  area 
determination;  19132. 

Photophysics;  review;  solutions;  data  compilations;  photochem- 
istry; SP578. 

Photoresist;  sensitometry;  Van  Kreveld's  law;  exposure;  expo- 
sure modeling;  photolysis  kinetics;  19801. 

Photoresist  exposure;  rate  constants;  saturation  effect;  chemical 
kinetics;  exposure;  exposure  reciprocity;  kinetic  equations; 
photochemistry;  photon  intensity;  19418. 

Photovoltaic  energy  conversion;  photovoltaics;  solar  cells;  test 
method  preparation;  consensus  standards;  measurement  tech- 


nology; NBSIR  80-2060 
Photovoltaics;   product   certification;   solar   collectors;  solar 
energy;  energy  conversion;  laboratory  accreditation;  NBSIR 
80-2028 

Photovoltaics;  solar  cells;  test  method  preparation;  consensus 
standards;  measurement  technology;  photovoltaic  energy  con- 
version; NBSIR  80-2060. 

Photovoltaic  technique;  resistivity  gradients;  resistivity  vari- 
ations; wafer  scanning;  photoconductivity  variations;  19764. 

Physical  data;  spectroscopic  data  systems;  chemical  data;  data 
banks;  data  bases;  data  networks;  interactive  systems;  numeri- 
cal data  bases;  on-line  data;  TN1122. 

Physical  evidence;  proficiency  testing;  standards;  accreditation; 
American  Society  of  Crime  Laboratory  Directors  (ASCLD); 
certification;  management;  on-site  visit;  personnel  qualifica- 
tions; SP591.  pp.  164-168  (Aug.  1980). 

Physical  inventory;  inventory  taking;  nuclear  material;  SP582, 
pp.  221-233  (June  1980). 

Physical  properties;  stainless  steels;  elastic  constants;  iron-base 
alloys;  low  temperatures;  magnetic  susceptibility;  manganese 
alloys;  Neel  transition;  19568. 

Physical-property  variability;  Poisson's  ratio;  shear  modulus; 
sound  velocity;  stainless  steel;  Young's  modulus;  bulk  modu- 
lus; elastic  constants;  19246. 

Physical  standards;  proficiency  testing;  standard  reference  mate- 
rials; testing;  traceability;  calibrations;  collaborative  reference 
programs;  laboratory  performance;  measurement  assurance; 
measurement  evaluation  technology;  measurement  services; 
SP591,  pp.  15-22  (Aug.  1980). 

Physician's  office  laboratories;  proficiency  testing;  public  health; 
recombinant  DNA;  registration  and  approval;  voluntary 
standards;  clinical  laboratories;  cost  effectiveness;  environ- 
mental laboratories;  licensure;  performance  evaluation;  SP591, 
pp.  63-66  (Aug.  1980). 

Physics;  rare  earths;  solid  state  spin  waves;  laves-phase;  magne- 
tism; neutron  scattering;  19616. 

Physics  of  fire;  toxicity  of  combustion  products;  chemistry  of 
fire;  combustion  products;  detection;  fire  hazards;  fire  model- 
ing; fire  protection;  fire  research;  fire  suppression;  human 
behavior  in  fires;  NBSIR  80-2127 

Physics  research;  radiation  research;  recycled  materials;  stand- 
ard reference  data;  standard  reference  materials;  technical  ac- 
tivities; thermodynamics;  absolute  and  physical  quantities; 
analytical  chemistry;  chemistry  research;  environmental  meas- 
urements; materials  science;  SP572. 

Physisorption;  surface;  tungsten;  acetylene;  chemisorption;  elec- 
tron energy  loss  spectroscopy;  ethylene;  19390. 

PIE;  PMMA;  poly(isobutylene);  poly(methyl  methacrylate); 
time  dependent  behavior;  BKZ  theory;  non-linear  viscoleasti- 
city;  normal  stresses;  19672. 

PICO;  empirical  peak  shape;  gamma-ray  spectrum  fitting;  inter- 
comparison  of  computational  methods;  International  Atomic 
Energy  Agency;  longrange  interpolation;  non-linear  least 
squares;  peak  resolution;  19127. 

PIXE;  elastic  scattering;  elemental  analysis;  SP594,  pp.  516-520 
(Sept.  1980). 

Pico-second  pulses;  pulsewidth  dependence;  UV  lasers;  damage 
thresholds;  laser  damage;  SP568,  pp.  417-424  (July  1980). 

Pictograms;  safety;  signs;  standardization;  symbols;  visual  alert- 
ing; fire  fighting;  fire  safety;  19274. 

Piezo-birefringence;  piezo-optic;  SrF2;  strain;  stress;  transverse 
optic-phonon;  anisotropy;  BaF2;  CaF2;  effective  charge;  oscil- 
lator strength;  photoelastic;  19579. 

Piezoelectric;  polymers;  pyroelectric  transducer;  applications; 
19887 

Piezoelectricity;  plasma;  polarization;  poly(vinylidene  fluoride); 
pyroelectricity;  thermal  expansion;  charge;  compressibility; 
19324 

Piezoelectric  polymer;  plastics;  vibrations;  mechanical  integrity; 
nondestructive  evaluation;  normal  modes;  orthopedic  im- 
plants; 19952. 
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Piezoelectric  polymers;  polarization;  poly(vinyl  chloride); 
poly(vinyl  fluoride);  poly(vinylidene  fluoride);  pyroelectric 
polymers;  space  charge;  crystal  relaxations;  electrets;  ferroe- 
lectricity;  19734. 

Piezooptic;  refractive  index;  glass;  lasers;  photoelasticity;  19842. 

Piezo-optic;  refractive  index;  relative  dielectric  impermeability; 
absorption  coefficient;  birefringence;  crystal  optics;  dielectric 
constant;  elasto-optic;  electro-optic;  photoelastic;  19257. 

Piezo-optic;  SrF2;  strain;  stress;  transverse  optic-phonon;  aniso- 
tropy;  BaF2;  CaFa;  effective  charge;  oscillator  strength;  pho- 
toelastic; piezo-birefringence;  19579. 

Piezo-optics;  planar  waveguides;  thermo-optics;  thin  films;  ultra- 
violet; fiber  optics;  graded  index  materials;  infrared;  magneto- 
optics;  nonlinear  optics;  SP574. 

Pile  oscillator;  small-angle  scattering;  sulfur;  absorption  cross 
section;  manganese  bath;  SP594.  pp.  738-742  (Sept.  1980). 

Pinhole  camera;  position-sensitive  proportional  counter;  eV  neu- 
tron energy;  neutron  imaging  techniques;  19383. 

Pion  absorption;  pion  nucleus  interaction;  pion  scattering; 
baryon  resonances;  delta-nucleus  interaction;  nuclear  struc- 
ture; 19221. 

Pion  nucleus  interaction;  pion  scattering;  baryon  resonances; 
delta-nucleus  interaction;  nuclear  structure;  pion  absorption; 
19221. 

Pion  scattering;  baryon  resonances;  delta-nucleus  interaction; 
nuclear  structure;  pion  absorption;  pion  nucleus  interaction; 
19221. 

Pipe  flow;  fringing  fields;  magnetohydrodynamics,  MHD;  non- 
uniform fields;  19050. 

Piping;  pressure  vessel;  pump;  reliability;  risk  analysis;  valves; 
failure  data;  fatigue;  fracture;  inservice  data;  mechanical  engi- 
neering; nuclear  reactors;  19085. 

Piping;  pressure  vessels;  product  liability;  pumps  and  valves; 
standards;  statistical  modeling;  welding;  ASME  Boiler  Code; 
data;  fabrication;  failure  analysis;  fatigue;  fracture;  materials 
science;  nondestructive  evaluation;  SP588. 

Pitting;  potentiostat;  aluminum;  copper;  impedance  meas- 
urements; noise  measurements;  19572. 

PLEED;  polarized  electrons;  polarized  LEED;  surface  magne- 
tism; surface  magnetization;  magnetism;  Ni;  nickel;  19341. 

PLEED;  polarized  LEED;  surface  magnetism;  ferromagnetism; 
LEED;  magnetism;  nickel;  19104. 

PL/1;  benchmark;  COBOL;  SP500-65.  pp.  53-59  (Oct.  1980). 

Planar  waveguides;  thermo-optics;  thin  films;  ultraviolet;  fiber 
optics;  graded  index  materials;  infrared;  magneto-optics;  non- 
linear optics;  piezo-optics;  SP574. 

Plane  of  light;  real  time;  robot;  sensory  feedback;  vision  system; 
line  following;  part  acquisition;  19096. 

Plane-polarized  radiation;  Raman  spectra;  attenuated  total  re- 
flection; determination  of  structure  of  carbohydrates;  infrared 
spectra  of  carbohydrates;  interpretation  of  infrared  spectra; 
19875. 

Planetary  nebulae;  red  giants;  abundances;  evolution;  19845. 
Planning;  queueing  models;  capacity;  SP500-65,  pp.  139-156 
(Oct.  1980). 

Planning  cost;  Proposition  13;  affordable  housing;  development 
fee;  SP586.  pp.  13-16  (June  1980). 

Plant  tissue  analysis;  standard  reference  material;  trace  analysis; 
agriculture;  environmental  analysis;  foliar  analysis;  food  analy- 
sis; nutrition;  19423. 

Plasma;  polarization;  poly(vinylidene  fluoride);  pyroelectricity; 
thermal  expansion;  charge;  compressibility;  piezoelectricity; 
19324 

Plasma;  Stark;  Balmer;  diagnostics;  hydrogen;  line-broadening; 
19281. 

Plasma  conductivity;  electron  scattering  cross  section;  error 
analysis;  MHD;  19090 

Plasma  desorption;  time-of-flight  mass  spectrometer;  fission  frag- 
ment desorption;  isotope  ratio  measurement;  SP582,  pp.  66-78 
(June  1980), 

Plasma  diagnostic  detectors;  radiometry;  soft  x-ray  diagnostics; 


Csl;  Cul;  photoabsorption  cross  sections;  photocathodes; 
19602. 

Plasma  system;  trace  element  analysis;  emission  spectroscopy; 
inductively  coupled  plasma;  instrumental  control;  multi-ele- 
ment analysis;  19912. 

Plastic  crystal;  pressure;  carbon  tetrachloride;  melting  curves; 
metastability;  phase  diagram;  19470. 

Plastic  deformation;  alumina;  basal  slip;  cavitation;  deformation 
texture;  electron  microscopy;  grain  boundary  sliding;  19582. 

Plastic  deformation;  semicrystalline  polymers;  sorption;  diffusi- 
vity;  elastic  deformation;  fractional  free  volume;  permeability; 
19662. 

Plastic  deformation;  silicon;  silicon  carbide;  aluminumoxide;  brit- 
tle fracture;  dislocations;  electron  microscopy;  erosion;  germa- 
nium; hardness  measurements;  19731. 

Plastic  deformation;  spherulitic  structure;  tie  molecule;  crystal- 
line polymer;  cylindritic  structure;  fibril;  fibrous  structure; 
microfibril;  necking;  19674. 

Plastic  deformation;  steel;  surfaces;  wear;  wear  debris;  copper; 
electron  microscopy;  friction;  metals;  NBSIR  80-2058  (ONR). 

Plastic  deformation;  surface  degradation;  Cu  mirrors;  damage 
thresholds;  laser  damage;  laser-induced  stress-strain;  SP568, 
pp.  159-173  (July  1980). 

Plastic  deformation  of  crystalline  polymers;  plastic  deformation 
of  fibrous  structure;  radical  formation  upon  tensile  loading; 
transverse  gradient  flow;  birefringence  of  spheroid  suspension; 
fibrous  structure;  intrinsic  viscosity  of  macromolecules;  19663. 

Plastic  deformation  of  fibrous  structure;  radical  formation  upon 
tensile  loading;  transverse  gradient  flow;  birefringence  of 
spheroid  suspension;  fibrous  structure;  intrinsic  viscosity  of 
macromolecules;  intrinsic  viscosity  of  spheroids;  longitudinal 
gradient  flow;  19663. 

Plastic  dosimeters;  polyvinylchloride;  radiation  processing;  ra- 
diochromic  dye  films;  blue  cellophane;  cellulose  triacetate; 
clear  Perspex;  dose  rate  dependence;  dosimetry;  dyed  plastic 
dosimeters;  electron  beams;  gamma  rays;  19338. 

Plastic  flow;  sapphire;  thermomechanical  analysis;  compressive 
failure;  laser  damage;  SP568,  pp.  141-149  (July  1980). 

Plastics;  vibrations;  mechanical  integrity;  nondestructive  evalua- 
tion; normal  modes;  orthopedic  implants;  piezoelectric  poly- 
mer; 19952. 

Plastics  fatigue;  quantitative  microscopy;  statistical  aspects  of 
fatigue;  composite  materials;  corrosion  fatigue;  durability;  fa- 
tigue; fatigue  mechanism;  fatigue  research;  fracture  mechan- 
ics; mathematical  modeling;  metals  fatigue;  19448. 

Plastic  strain;  random  cycling;  single  crystal  copper;  copper 
crystal;  fatigue;  persistent  slip  band;  19694. 

Plate  gage;  reduction  in  area;  slow  strain  rate  technique;  strain 
rate;  stress  corrosion  cracking;  2124-T851;  7075;  7075-T6; 
7075-T7351;  air;  alternate  immersion  test;  aluminum  alloys; 
ductility;  elongation;  heat  treatment;  NaCl;  19622. 

Plating  coatings;  zinc;  aluminum;  electrodeposition;  epitaxy; 
19657 

Platinum  resistance  thermometer;  reference  thermometer;  ther- 
mometer; calibration;  check  thermometers;  fixed  points;  Inter- 
national Practical  Temperature  Scale  of  1968;  measurement 
assurance  program;  SP591,  pp.  137-145  (Aug.  1980). 

Platinum  resistance  thermometers;  temperature  scales;  thermo- 
dynamic temperature;  gas  thermometry;  International  Practi- 
cal Temperature  Scale;  19215. 

Plutonium;  automated  ion-exchange;  automated  plutonium  sepa- 
ration; AUTOSEP;  impurity  separation;  ion-exchange  separa- 
tion; SP582,  pp.  156-163  (June  1980). 

Plutonium;  plutonium  determination;  computer-assisted  coulo- 
metry;  controlled-potential  coulometry;  control-potential  ad- 
justment; electrical  calibration;  SP582,  pp.  164-168  (June 
1980). 

Plutonium;  reactivity;  spectral  index;  uranium;  autoradiography; 
fast  critical  assemblies;  nondestructive  assay;  SP582,  pp.  391- 
424  (June  1980). 

Plutonium;  resin  bead;  safeguards;  uranium;  isotope  dilution; 
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mass  spectrometry;  SP582,  pp.  538-546  (June  1980). 
Plutonium;  safeguards;  spike;  total  mass;  uranium;  alloys;  blend; 

input  concentration;  isotope  dilution;  neodymium;  SP582,  pp. 

93-102  (June  1980). 
Plutonium;  safeguards;  statistical  evaluation;  uranium;  alpha 

spectrometry;  intercomparison  programs;  mass  spectrometry; 

SP582.  pp.  42-54  (June  1980). 
Plutonium;  spectrophotometric;  irradiated  fuels;  SP582,  pp.  497- 

508  (June  1980). 

Plutonium;  waste  assay;  americium;  nondestructive  assay;  nucle- 
ar safeguards;  SP582,  pp.  617-621  (June  1980). 

Plutonium  and  thorium;  plutonium  reference  materials;  assay  of 
uranium;  automated  controlled-potential  analyzer;  automated 
spectrophotometer;  complexometric  titration  of  uranium  and 
thorium;  dissolution  of  nuclear  fuel-cycle  materials;  SP582,  pp. 
129-139  (June  1980). 

Plutonium  assay;  plutonium  safeguards;  calorimetric  assay;  ca- 
lorimetry;  SP582,  pp.  192-200  (June  1980). 

Plutonium  concentration  and  isotopics  determinations;  repro- 
cessing plant  process  control;  uranium;  x-ray  fluorescence 
analysis;  accountability;  computer-based  system;  dynamic  con- 
centration measurements;  inventory  control;  SP582,  pp.  584- 
601  (June  1980). 

Plutonium  determination;  computer-assisted  coulometry;  con- 
trolled-potential coulometry;  control-potential  adjustment; 
electrical  calibration;  plutonium;  SP582,  pp.  164-168  (June 
1980). 

Plutonium  holdup;  uranium  holdup;  chemical  contactors;  mass 
transfer  equilibrium;  mass  transfer  rates;  mathematical  models; 
mixer-settlers;  SP582,  pp.  702-711  (June  1980). 

Plutonium  reference  materials;  assay  of  uranium;  automated  con- 
trolled-potential analyzer;  automated  spectrophotometer;  com- 
plexometric titration  of  uranium  and  thorium;  dissolution  of 
nuclear  fuel-cycle  materials;  half  lives  plutonium  isotopes; 
SP582,  pp.  129-139  (June  1980). 

Plutonium  safeguards;  calorimetric  assay;  calorimetry;  plutoni- 
um assay;  SP582,  pp.  192-200  (June  1980). 

Plutonium  safeguards;  gamma-ray  spectrometry;  nondestructive 
isotopic  analysis;  SP582,  pp.  555-567  (June  1980). 

Plutonium  waste;  safeguards;  uranium  waste;  verification; 
counter;  estimates;  gamma  rays;  neutrons;  nondestructive 
assay;  SP581  pp.  622-632  (June  1980). 

Plutonium-241;  thermal  ionization;  half-life;  mass  spectrometry; 
SP582.  pp.  34-41  (June  1980). 

PMMA;  polyethylene;  poly(methyl  methacrylate);  time-depend- 
ent behavior;  additivity  of  damage;  Bailey  criterion;  damage 
accumulation;  failure;  fatigue;  mechanical  properties;  19690. 

PMMA;  poly(isobutylene);  poly(methyl  methacrylate);  time  de- 
pendent behavior;  BKZ  theory;  non-linear  viscoleasticity; 
normal  stresses;  PIB;  19672. 

PMTE;  calibration  labs;  calibration,  out-of-service;  central  cali- 
bration; in  situ  calibration;  measurement;  metrology;  on-site 
calibration;  NBS-GCR-80-282. 

PMTE;  recall  intervals;  calibration  interval;  calibration  interval 
algorithms;  calibration  requirements;  decision  table;  interval 
adjustment;  measurement;  metrology;  NBS-GCR-80-283. 

Pneumatic  burst;  pressure  vessel;  steel;  ductile  fracture;  fracture 
toughness;  part-through  crack;  19961. 

P-n  junction  isolation;  two-layer  structures;  epitaxial  growth; 
Hall  measurements;  indium-doped  silicon;  19417. 

PO;  PO2;  (PO)2;  ultraviolet  spectrum;  vacuum  ultraviolet  photo- 
lysis; discharge  sampling;  HPO;  infrared  spectrum;  matrix  iso- 
lation; 19082. 

PO2;  (PO)2;  ultraviolet  spectrum;  vacuum  ultraviolet  photolysis; 
discharge  sampling;  HPO;  infrared  spectrum;  matrix  isolation; 
PO;  19082 

(PO)2;  ultraviolet  spectrum;  vacuum  ultraviolet  photolysis;  dis- 
charge sampling;  HPO;  infrared  spectrum;  matrix  isolation; 
PO;  PO2;  19082 

Pockels  cell;  ultralinear  modulator;  optical  bistability;  optical 
power  regulator;  19578. 


Pockels  effect;  space  charge;  surface  flashover;  vacuum  break- 
down; electrical  breakdown;  electro-optics;  interfacial  break- 
down; NBS-GCR-80-203. 

Point-contact  diodes;  reflectometer;  return  loss;  Schottky-barrier 
diodes;  semiconductor  diodes;  standing-wave  ratio  (SWR); 
conversion  loss;  diode  measurement;  intermediate-frequency 
(i-f)  output  conductance;  measurement  uncertainties;  micro- 
wave mixer  diodes;  modulation;  SP400-16. 

Point  defects  of  microfibrillar  structure;  ruptured  chains; 
strength;  tie  molecules;  crystalline  polymer;  elastic  modulus; 
fibrils;  fibrous  structure;  fracture;  load-elongation  curve;  mi- 
crofibrils; 19901. 

Point-plane  electrodes;  pulse  height  distributions;  SFs;  SFe-Na 
mixtures;  corona;  partial-discharge;  19785. 

Point  sources;  water;  air;  buildup  factors;  gamma  rays;  iron; 
photons;  19294. 

Poisoning;  catalyst;  Fischer-Tropsch  synthesis;  hydrogenation; 
methanation;  nickel;  19201. 

Poisson's  ratio;  shear  modulus;  sound  velocity;  stainless  steel; 
Young's  modulus;  bulk  modulus;  elastic  constants;  physical- 
property  variability;  19246. 

Poisson  transformation;  polymer  configurations;  random  walks; 
spans;  stable  laws;  19654. 

Polarizability;  autodetachment;  charge  transfer;  electron  affinity; 
electron  scattering  resonances;  LiF";  molecular  anions;  19197. 

Polarizability;  rare-gas;  Zwanzig-Mori  theory;  depolarized  light 
scattering;  lattice-gas;  Lorentzian  shape;  oscillatory;  param- 
eters; 19756. 

Polarization;  Be'^;  crossed  beams;  cross  sections;  electron 
impact;  excitation;  19512. 

Polarization;  carbon  steel;  chronoamperometry;  corrosion  rate 
measurement;  19840. 

Polarization;  polytetrafluoroethylene;  Raman  spectroscopy;  te- 
trafluoroethylene-hexafluoroethylene  copolymer;  orientation; 
perfluoro  n-alkanes;  19633. 

Polarization;  poly(vinyl  chloride);  poly(vinyl  fluoride); 
poly(vinylidene  fluoride);  pyroelectric  polymers;  space 
charge;  crystal  relaxations;  electrets;  ferroelectricity;  piezo- 
electric polymers;  19734. 

Polarization;  poly(vinylidene  fluoride);  pyroelectricity;  thermal 
expansion;  charge;  compressibility;  piezoelectricity;  plasma; 
19324 

Polarization;  reflections;  spectral  bandpass;  standard  reference 
materials  in  spectrophotometry;  stray  radiation;  transmittance 
stability;  filters  for  spectrophotometry;  metal-on-fused  silica 
filters;  optical  transmittance  accuracy;  SP260-68. 

Polarization;  refrigeration;  specific  heat  strontium  titanate;  ce- 
ramics; cryogenics;  dielectric  constant;  electrocaloric  effect; 
entropy;  ferroelectrics;  glass-ceramics;  heat  switches;  19534. 

Polarization;  source  of  polarized  electrons;  spin  polarization; 
electron  optics;  electron  spin  polarization;  GaAs;  negative 
electron  affinity;  photoemission;  19310. 

Polarization  effects;  resonator  analysis;  coatings  design;  SP568, 
'  pp.  439-443  (July  1980). 

Polarization  technique;  rebar  corrosion;  bridge  deck  corrosion; 
corrosion  in  concrete;  corrosion  of  steel;  NBSIR  80-2012. 

Polarization  techniques;  underground  corrosion;  corrosion;  cor- 
rosion noise;  electrochemistry;  NBSIR  80-2083. 

Polarized  electrons;  polarized  LEED;  surface  magnetism;  sur- 
face magnetization;  magnetism;  Ni;  nickel;  PLEED;  19341. 

Polarized  electrons;  secondary  standards;  signs;  symbols;  anti- 
fouling  coating;  communication;  gamma-ray  measurement; 
human  serum;  industrial  development;  industrial  furnace;  mea- 
surement; DIM/NBS  64,  No.  2,  1-36  (1980). 

Polarized  electrons;  source  of  polarized  electrons;  electron  scat- 
tering; GaAs  polarized  electron  source;  19308. 

Polarized  electron  source;  polarized  photoemission  GaAs;  spin- 
exchange  scattering;  spin  polarization;  depolarization;  19078. 

Polarized  emission;  strontium  ions;  Penning  collisions;  19103. 

Polarized  LEED;  surface  magnetism;  ferromagnetism;  LEED; 
magnetism;  nickel;  PLEED;  19104. 
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Polarized  LEED;  surface  magnetism;  surface  magnetization; 

magnetism;  Ni;  nickel;  PLEED;  polarized  electrons;  19341. 
Polarized  neutrons  and  nuclei;  pulsed  neutron  source;  IBR-2 

reactor;  isomeric  shift;  neutron  resonances;  SP594,  pp.  385-393 

(Sept.  1980). 

Polarized  photoemission  GaAs;  spin-exchange  scattering;  spin 
polarization;  depolarization;  polarized  electron  source;  19078. 

Polarizer;  pyrophosphate;  xenotime;  yttrium  orthophosphate;  yt- 
trium phosphate;  absorption  spectra;  calcite;  flux  growth; 
laser  damage;  neodymium:glass;  SP568,  pp.  137-140  (July 
1980). 

Polar  molecules;  electron  collisions;  model  potentials;  19497. 

Policy  experiments;  policy  problems;  technology-based  indus- 
tries; Experimental  Technology  Incentives  Program;  frame- 
work; methodology;  NBS-GCR-ETIP  80-92. 

Policy  options;  societal  aspects;  workshop;  barrier/incentives; 
hydrogen  energy  systems;  impacts  of  hydrogen  fuel;  19699. 

Policy  problems;  technology-based  industries;  Experimental 
Technology  Incentives  Program;  framework;  methodology; 
policy  experiments;  NBS-GCR-ETIP  80-92. 

Polished  surfaces;  pulsewidth  dependence;  thin-film  coatings;  1 
ns;  1.06  /xm  damage;  absorption;  electric-field  strength;  film 
materials;  impurities;  overcoat;  SP568,  pp.  391-403  (July 
1980). 

Polishing;  ripples;  SiC  substrates;  surface  defects;  thermal  diffu- 
sivity;  vapor-deposited  mirrors;  crystalline  disorder;  Cu  mir- 
rors; diamond  turning;  laser-induced  slip;  SP568,  pp.  175-186 
(July  1980). 

Polishing;  silicon  on  sapphire;  surface  roughness;  ultraviolet  re- 
flectance; work  damage;  infrared  reflectance;  optical  reflec- 
tance; SP400-62. 

Polishing;  surface  damage;  diamond  turning;  infrared  windows; 
laser  breakdown;  SP568.  pp.  195-197  (July  1980). 

Political  appointments;  survey  of  local  building  departments; 
building  departments;  building  inspection;  code  administra- 
tion; Indiana  building  code  enforcement;  local  government; 
SP586.  pp.  33-42  (June  1980). 

Polyatomicmolecules;  Raman  spectra;  vibrational  frequencies; 
force  constants;  fundamental  frequencies;  infrared  spectra; 
normal  vibrations;  JPCRD  9,  No.  4,  1149-1254  (1980). 

Polycrystalline  iron  whiskers;  whiskers;  chemical  vapor  deposi- 
tion; field  ion  microscopy;  iron  carbides;  microstructure; 
79927. 

Polycrystals;  sound  velocities;  tensor-property  averaging; 
copper;  Debye  temperature;  elastic  constants;  19696. 

Polycyclic  aromatic  hydrocarbons;  aliphatic  hydrocarbons;  aro- 
matic hydrocarbons;  gas  chromatography;  headspace  sam- 
pling; high-performance  liquid  chromatography;  interlabora- 
tory  comparison;  19635. 

Polycyclic  aromatic  hydrocarbons;  tissue  analyses;  aliphatic  hy- 
drocarbons; aromatic  hydrocarbons;  gas  chromatography;  hy- 
drocarbons; interlaboratory  comparison;  liquid  chromato- 
graphy; mass  spectrometry;  mussels;  19841. 

Polycyclic  aromatic  hydrocarbons  (PAH);  retention  data;  re- 
verse-phase HPLC;  air  particulates;  high  performance  liquid 
chromatography  (HPLC);  normal-phase  HPLC;  19547 

Polydispersity;  recycle  GPC;  recycle  liquid  size  chromato- 
graphy; anionic  polystyrenes;  column  spreading;  GPC;  liquid 
size  exclusion  chromatography;  narrow  fractions;  19426. 

Polyesters;  protective  clothing;  radiant  energy;  wool  fabrics; 
aramids;  burns  (injuries);  char  strength;  convective  energy; 
cotton  fabrics;  fabrics;  heat  flux;  insulative  properties;  moda- 
crylics;  19120. 

Polyester  urethane  elastomers;  hydrolytic  degradation;  79555. 

Polyethylene;  polyethyleneoxide;  polyhexafluoropropylene;  po- 
lyoxymethylene;  polypropylene;  polytetrafluoroethylene;  ac- 
cordion type  oscillation;  coupled  rod  oscillation;  crystalline 
polymers;  elastic  modulus;  helical  chains;  inelastic  neutron 
scattering;  laser-Raman  scattering;  19937. 

Polyethylene;  poly(methyl  methacrylate);  time-dependent  be- 
havior; additivity  of  damage;  Bailey  criterion;  damage  accu- 


mulation; failure;  fatigue;  mechanical  properties;  PMMA; 
19690. 

Polyethylene;  polyvinyl  butyral;  radiation  curing;  radiation 
processing;  radiochromic  dye  film;  wire  and  cable;  copper 
wire;  cross  linking;  dose  distribution;  dosimetry;  electron 
beams;  isodose  curves;  19333. 

Polyethylene;  relaxation  rotating  frame;  C-13;  cross-polarization; 
NMR;  79677. 

Polyethylene;  stress  relaxation;  uniaxial  creep;  continuum  model; 
critical  strain;  instability  point;  molecular  weight  distribution; 
necking;  19681. 

Polyethylene;  'X^;  annealing;  drawn;  NMR;  noncrystalline;  ori- 
entation; 19686. 

Polyethyleneoxide;  polyhexafluoropropylene;  polyoxymethy- 
lene;  polypropylene;  polytetrafluoroethylene;  accordion  type 
oscillation;  coupled  rod  oscillation;  crystalline  polymers;  elas- 
tic modulus;  helical  chains;  inelastic  neutron  scattering;  laser- 
Raman  scattering;  polyethylene;  19937. 

Polyethylene  terephthalate;  polymethyl  methacrylate;  polyvinyl 
chloride;  polyvinyl  fluoride;  polyvinyl  pyrrolidone  radiochro- 
mic dyes;  temperature  dependence;  absorption  spectroscopy; 
blue  cellophane;  cellulose  triacetate;  dosimetry;  dye  dosi- 
metry; dyed  plastics;  film  dosimeters;  19326. 

Polyhexafluoropropylene;  polyoxymethylene;  polypropylene; 
polytetrafluoroethylene;  accordion  type  oscillation;  coupled 
rod  oscillation;  crystalline  polymers;  elastic  modulus;  helical 
chains;  inelastic  neutron  scattering;  laser-Raman  scattering; 
polyethylene;  polyethyleneoxide;  19937. 

Poly(isobutylene);  poly(methyl  methacrylate);  time  dependent 
behavior;  BKZ  theory;  non-linear  viscoleasticity;  normal 
stresses;  PIB;  PMMA;  19672. 

Polyisoprene;  radius  of  gyration;  single  chain  scattering  form 
factor;  small  angle  neutron  scattering;  concentrated  solution; 
interchain  interference;  19355. 

Polymer;  polymer  in  a  cone;  polymer  interference;  small  poly- 
mer crystal;  surface  free  energy;  constrained  polymer;  /  Res. 
85,  No.  4,  273-282  (July-Aug.  1980). 

Polymer;  poly(vinyl  chloride);  PVC;  pyrolysis;  carbony.  chlo- 
ride; combustion;  decomposition;  degradation;  electron  cap- 
ture; gas  chromatography;  infrared  spectroscopy;  mass  spec- 
troscopy; phosgene;  19503. 

Polymer  chain  dynamics;  random-coil  polymer  chains;  relax- 
ation times;  self-entanglement  effects;  computer  simulation; 
end-to-end  length;  entanglement  effects;  excluded  volume  ef- 
fects; lattice-model  polymer  chains;  19864. 

Polymer  configurations;  random  walks;  spans;  stable  laws;  Pois- 
son  transformation;  19654. 

Polymer  crystallization;  chain  folding  in  polymers;  crystal  amor- 
phous complex;  lamellar  crystallization;  lamellar  morphology; 
19854 

Polymer  crystallization;  shish  kebabs;  crystallization  theory  flow 
induced  crystallization;  extended  chain  fibrils;  19167. 

Polymeric  materials;  solar  collectors;  absorber  materials;  absorp- 
tive coatings;  accelerated  aging;  cover  plates;  durability;  envi- 
ronmental exposure;  materials;  19364. 

Polymeric  solids;  thermogravimetry;  decomposition  tempera- 
tures; SP580.  pp.  89-97  (Aug.  1980). 

Polymer  ignition;  rubber  processing;  thermal  analysis;  thermo- 
gravimetry; adsorbents;  chemical  processing;  coordination 
compounds;  enthalpimetry;  glass  processing;  instrumentation; 
paper  technology;  SP580. 

Polymer  in  a  cone;  polymer  interference;  small  polymer  crystal; 
surface  free  energy;  constrained  polymer;  polymer;  /  Res.  85, 
No.  4,  273-282  (July-Aug.  1980). 

Polymer  interference;  small  polymer  crystal;  surface  free 
energy;  constrained  polymer;  polymer;  polymer  in  a  cone;  J. 
Res.  85,  No.  4,  273-282  (July-Aug.  1980). 

Polymerization;  synthesis;  adhesion;  dentin;  diisocyanates;  hy- 
droxyethyl;  isocyanato  urethane  methacrylates;  methacrylate; 
797id 

Polymer  matrix;  polypropylene;  polysulfone;  aromatic  polya- 
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mide  fiber;  autoclave  stability;  biomaterial;  composites;  degra- 
dation resistance;  fiberglass/epoxy;  fiber  reinforced  compos- 
ites; graphite/polysulfone;  orthopedic  materials;  PECF;  19689. 
Polymer  review;  Raman  and  infrared  spectroscopy;  conforma- 
tional! y  irregular  polymers;  Green's  functions;  molecular  vi- 
brations; normal  mode  calculations;  numerical  methods; 
19713. 

Polymers;  butane;  diffusion;  experimental  methods;  migration; 

molecular  transport;  nuclear  magnetic  resonance;  19906. 
Polymers;  combustion;  fire;  heat  release;  oxygen  consumption; 

19322. 

Polymers;  precision  electric  measurements;  pulse-height  analysis; 
superconducting  transmission;  capacitance;  cryogenic;  dielec- 
tric constant;  dielectric  properties;  dissipation  factor;  electrical 
transmission;  partial  discharges;  NBSIR  79-1950. 

Polymers;  pyroelectric  transducer;  applications;  piezoelectric; 
19887 

Polymers;  quantitative  microscopy;  slip  bands;  statistical  aspects 
of  fatigue;  striations;  composite  materials;  corrosion  fatigue; 
dislocations;  fatigue  mechanism;  fracture  mechanics;  math- 
ematical modeling;  micromechanics;  19087. 

Polymers;  rubber;  thermal  analysis;  differential  scanning  calori- 
metry;  elastomers;  SP580.  pp.  55-87  (Aug.  1980). 

Polymers;  strength;  elastic  modulus;  extruded  semicrystalline 
polymers;  fibrous  materials;  19938. 

Polymers,  dental;  refractories,  dental;  specifications,  dental; 
waxes,  dental;  alloy,  base,  dental;  alloy,  gold,  dental;  amal- 
gam, dental;  cements,  dental;  dental  materials;  gypsums, 
dental;  impression  materials,  dental;  19052. 

Polymer  solutions;  light  scattering;  neutron  scattering;  19834. 

Polymethyl  methacrylate;  polyvinyl  chloride;  polyvinyl  flu- 
oride; polyvinyl  pyrrolidone  radiochromic  dyes;  temperature 
dependence;  absorption  spectroscopy;  blue  cellophane;  cellu- 
lose triacetate;  dosimetry;  dye  dosimetry;  dyed  plastics;  film 
dosimeters;  gamma-ray  dosimetry;  19326. 

Poly(methyl  methacrylate);  shear  stresses;  BKZ  theory;  me- 
chanical conditioning;  nonlinear  viscoelasticity;  normal  stress- 
es; 19707 

Poly(methyl  methacrylate);  time-dependent  behavior;  additivity 
of  damage;  Bailey  criterion;  damage  accumulation;  failure; 
fatigue;  mechanical  properties;  PMMA;  polyethylene;  19690. 

Poly(methyl  methacrylate);  time  dependent  behavior;  BKZ 
theory;  non-linear  viscoleasticity;  normal  stresses;  PIB; 
PMMA;  poly(isobutylene);  19672. 

Polynomial  approximation;  spline  fitting;  test  data;  test  prob- 
lems; algorithm  testing;  approximation;  curve  fitting;  least  ab- 
solute deviation;  NBSIR  79-1920. 

Polynuclearic  aromatic  hydrocarbons;  priority  pollutants;  alter- 
nate fuels;  gas  chromatography;  high  performance  liquid 
chromatography;  N-heterocyclic  compounds;  phenols;  19097. 

Polyolefin  rubber;  segmented  polyurethane;  time  dependent  fail- 
ure; urethane-silicone  copolymer;  biomaterials;  blood  pump 
materials;  butyl  rubber;  elastomers;  NBSIR  80-2008. 

Polyosiethylene;  Raman;  accordion-type  longitudinal  oscillation; 
basic  node;  higher  nodes;  19655. 

Polyoxymethylene;  polypropylene;  polytetrafluoroethylene;  ac- 
cordion type  oscillation;  coupled  rod  oscillation;  crystalline 
polymers;  elastic  modulus;  helical  chains;  inelastic  neutron 
scattering;  laser-Raman  scattering;  polyethylene;  polyethylen- 
eoxide;  polyhexafluoropropylene;  19937. 

Polyoxymethylene;  polypropylene;  Raman  spectroscopy; 
Young's  modulus;  longitudinal  acoustic  mode;  19895. 

Polypropylene;  polysulfone;  aromatic  polyamide  fiber;  autoclave 
stability;  biomaterial;  composites;  degradation  resistance;  fi- 
berglass/epoxy; fiber  reinforced  composites;  graphite/polysul- 
fone; orthopedic  materials;  PECF;  polymer  matrix;  19689. 

Polypropylene;  polytetrafluoroethylene;  accordion  type  oscilla- 
tion; coupled  rod  oscillation;  crystalline  polymers;  elastic  mo- 
dulus; helical  chains;  inelastic  neutron  scattering;  laser-Raman 
scattering;  polyethylene;  polyethyleneoxide; 

polyhexafluoropropylene;  polyoxymethylene;  19937. 


Polypropylene;  Raman  spectroscopy;  Young's  modulus;  longitu- 
dinal acoustic  mode;  polyoxymethylene;  19895. 

PolySAM;  adsorption;  chemisorption;  composites;  coupling 
agent;  dental  adhesion;  19658. 

Polystyrene;  polyurethane;  pyrolysis;  stability;  thermal  analysis; 
thermogravimetry;  accelerated  aging;  complex  reactions;  de- 
composition; degradation;  durability;  heating  rates;  initial 
rates;  kinetics;  lifetime  prediction;  19752. 

Polystyrene;  pyrolysis;  thermal  degradation;  thermogravimetry; 
activation  energy;  factor-jump  thermogravimetry;  oxidation; 
19798 

Polysulfone;  aromatic  polyamide  fiber;  autoclave  stability;  bio- 
material; composites;  degradation  resistance;  fiberglass/epoxy; 
fiber  reinforced  composites;  graphite/polysulfone;  orthopedic 
materials;  PECF;  polymer  matrix;  polypropylene;  19689. 

Polytetrafluoroethylene;  accordion  type  oscillation;  coupled  rod 
oscillation;  crystalline  polymers;  elastic  modulus;  helical 
chains;  inelastic  neutron  scattering;  laser-Raman  scattering; 
polyethylene;  polyethyleneoxide;  polyhexafluoropropylene; 
polyoxymethylene;  polypropylene;  19937. 

Polytetrafluoroethylene;  Raman  spectroscopy;  diamond  anvil 
cell;  high  pressure  physics;  perfluoro  n-alkanes;  phase  transi- 
tion; 19893. 

Polytetrafluoroethylene;  Raman  spectroscopy;  tetrafluoroethy- 
lene-hexafluoroethylene  copolymer;  orientation;  perfluoro  n- 
alkanes;  polarization;  19633. 

Polytetrafluoroethylene;  units  per  turn;  conformation;  crystal; 
electron;  helix;  irrational;  Phase  II;  19797. 

Polyurethane;  pyrolysis;  stability;  thermal  analysis;  thermogravi- 
metry; accelerated  aging;  complex  reactions;  decomposition; 
degradation;  durability;  heating  rates;  initial  rates;  kinetics; 
lifetime  prediction;  polystyrene;  19752. 

Polyvalent  electrolytes;  solutions;  thermodynamic  properties; 
activity  coefficient;  correlation;  critical  evaluation;  electrolyte 
theories;  excess  Gibbs  energy;  models;  osmotic  coefficient; 
19919. 

Polyvinyl  butyral;  radiation  curing;  radiation  processing;  ra- 
diochromic dye  film;  wire  and  cable;  copper  wire;  cross  link- 
ing; dose  distribution;  dosimetry;  electron  beams;  isodose 
curves;  polyethylene;  19333. 

Poly(vinyl  chloride);  PVC;  pyrolysis;  carbonyl  chloride;  com- 
bustion; decomposition;  degradation;  electron  capture;  gas 
chromatography;  infrared  spectroscopy;  mass  spectroscopy; 
phosgene;  polymer;  19503. 

Poly(vinyl  chloride);  poly(vinyl  fluoride);  poly(vinylidene  flu- 
oride); pyroelectric  polymers;  space  charge;  crystal  relax- 
ations; electrets;  ferroelectricity;  piezoelectric  polymers;  po- 
larization; 19734. 

Polyvinyl  chloride;  polyvinyl  fluoride;  polyvinyl  pyrrolidone 
radiochromic  dyes;  temperature  dependence;  absorption  spec- 
troscopy; blue  cellophane;  cellulose  triacetate;  dosimetry;  dye 
dosimetry;  dyed  plastics;  film  dosimeters;  gamma-ray  dosi- 
metry; humidity  effects;  19326. 

Polyvinylchloride;  radiation  processing;  radiochromic  dye  films; 
blue  cellophane;  cellulose  triacetate;  clear  Perspex;  dose  rate 
dependence;  dosimetry;  dyed  plastic  dosimeters;  electron 
beams;  gamma  rays;  plastic  dosimeters;  19338. 

Poly(vinyl  fluoride);  poly(vinylidene  fluoride);  pyroelectric 
polymers;  space  charge;  crystal  relaxations;  electrets;  ferroe- 
lectricity; piezoelectric  polymers;  polarization;  poly(vinyl 
chloride);  19734 

Polyvinyl  fluoride;  polyvinyl  pyrrolidone  radiochromic  dyes; 
temperature  dependence;  absorption  spectroscopy;  blue  cello- 
phane; cellulose  triacetate;  dosimetry;  dye  dosimetry;  dyed 
plastics;  film  dosimeters;  gamma-ray  dosimetry;  humidity  ef- 
fects; megarod  dosimetry;  19326. 

Poly(vinylidene  fluoride);  pyroelectricity;  thermal  expansion; 
charge;  compressibility;  piezoelectricity;  plasma;  polarization; 
19324 

Poly(vinylidene  fluoride);  pyroelectric  polymers;  space  charge; 
crystal   relaxations;   electrets;   ferroelectricity;  piezoelectric 
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polymers;  polarization;  poly(vinyl  chloride);  poly(vinyl  flu- 
oride); 19734. 

Polyvinyl  pyrrolidone  radiochromic  dyes;  temperature  depend- 
ence; absorption  spectroscopy;  blue  cellophane;  cellulose  tria- 
cetate; dosimetry;  dye  dosimetry;  dyed  plastics;  film  dosi- 
meters; gamma-ray  dosimetry;  humidity  effects;  megarod  dosi- 
metry; nylon  polycarbonate;  19326. 

Pool  fires;  transformers;  fire;  fluids;  NBSIR  80-1992. 

Population  II  cepheids;  XX  Virginis;  cepheids;  19148. 

Population  trapping;  vibrational-rotational  states;  laser  induced 
excitation;  19317. 

Porcelain  fused  to  metal  alloys;  casting  accuracy;  casting  ring 
liners;  crown  and  bridge  castings;  dental  casting  techniques; 
dental  die;  19137 

Porosity;  porous  polymers;  buoyant  force;  dielectric  insulation; 
dielectric  oil;  impregnation;  19376. 

Porosity;  preparing  flawed  weldments;  slag;  three-dimensional 
flaws;  arc  strikes;  blunt  flaws;  fracture  mechanics;  hydrogen- 
assisted  cracking;  low-cycle  fatique;  19762. 

Porous  polymers;  buoyant  force;  dielectric  insulation;  dielectric 
oil;  impregnation;  porosity;  19376. 

Porous  polymers;  specific  volume;  void  filling;  void  volume; 
buoyant  force;  dielectric  insulation;  oil  permeation;  19882. 

Portability;  conversion  costs;  conversion  problems;  conversion 
tools;  database  management;  Federal  agencies;  language  trans- 
lators; maintenance;  SP500-62. 

Portable;  rare-earth  scintillator;  small-format;  x-ray  imaging 
system;  '"I  x-ray  source;  microchannel  plate;  19402. 

Portal  monitors;  radiation  detectors;  SNM  monitors;  ZPPR; 
IAEA  safeguards;  neutron  detectors;  SP582,  pp.  365-371  (June 
1980). 

Position-sensitive  detector;  x-ray  telescope;  Csl  scintillator; 
energy  resolution;  low-energy  gamma  rays;  microchannel 
plates;  19401. 

Position-sensitive  proportional  counter;  epithermal  neutron 
energy;  neutron  radiography;  nondestructive  assay;  nondes- 
tructive evaluation;  SP594.  pp.  436-439  (Sept.  1980). 

Position-sensitive  proportional  counter;  epithermal  neutrons; 
neutron  radiography;  nondestructive  assay;  nondestructive 
evaluation;  19847. 

Position-sensitive  proportional  counter;  eV  neutron  energy;  neu- 
tron imaging  techniques;  pinhole  camera;  19383. 

Position-sensitive  proportional  counter;  uranium;  epithermal 
neutron  energy;  neutron  radiography;  nondestructive  assay; 
SP582.  pp.  86-92  (June  1980). 

Positive  definite;  square  root;  field  of  values;  Hermitian  part; 
Jordan  form;  19499 

Post-acceleration  beam  compression;  rotating  U  target;  station- 
ary U  target;  linear  accelerator;  SP594,  pp.  534-536  (Sept. 
1980). 

Post-occupancy  evaluation;  power  budget;  task  lighting;  visual 
performance;  biological  effects  of  lighting;  energy  conserva- 
tion; illumination  levels;  lighting;  lighting  design;  lighting  edu- 
cation; lighting  research;  SP587. 

Potassium  ceria-zirconia  system;  pyrochlore;  ceria-zirconia 
system;  magnetohydrodynamics;  oxidation-reduction;  perovs- 
kite;  phase  equilibria;  19637. 

Potassium  chloride  window;  scattering;  thallium  iodide;  antire- 
flective  coating;  deposition  technique;  environmental  stability; 
masking  layer;  SP568.  pp.  355-357  (July  1980). 

Potassium-iron-silicon  oxides;  solidification;  surface  tension; 
thermodynamic  properties;  Auger  measurements  on  liquids; 
convection;  gallium;  heat  capacity;  lead-tin  alloys;  magnetic 
field  effect;  phase  diagram;  NBSIR  80-2082. 

Potassium  nitrate;  sodium  chloride;  surface  tension;  viscosity; 
calibration-quality  standards;  density;  electrical  conductance; 
molten  salts;  JPCRD  9,  No.  4,  791-830  (1980). 

Potential  of  mean  force;  relative  motion  of  pairs;  Smoluchows- 
ki's  equation;  diffusion;  Lennard-Jones  fluid;  liquid  rubidium: 
liquids;  molecular  dynamics;  19145. 

Potential  scattering  radii;  s-  and  p-wave  strength  functions;  total 


cross  sections;  W  isotopes;  elastic  and  inelastic  scattering 
cross  sections;  energy  range  10  keV-15  MeV;  optical  and 
statistical  model  calculations;  SP594,  pp.  336-339  (Sept.  1980). 

Potentiostat;  aluminum;  copper;  impedance  measurements;  noise 
measurements;  pitting;  19572. 

Potentiostat;  aluminum;  corrosion;  electrochemical  noise;  instru- 
mentation; iron;  nickel;  19878. 

Potentiostat;  electrochemical  measurements;  galvanostat;  imped- 
ance measurements;  noise;  /  Res.  85,  No.  3,  211-217  (May- 
June  1980). 

Powder  diffraction;  profile  fitting;  x-ray  neutron;  applications; 

lattice  parameters;  peak  shape;  SP567. 
Powder  method;  rutile-type  compounds;  ;8-Pb02;  19812. 

Powder  patterns;  reference  intensities;  standard;  x-ray  diffrac- 
tion; crystal  structures;  lattice  constants;  Monogr.  25,  Section 
17 

Powders;  shredded  and  slit  films;  solids;  sparks;  test  methods; 
Federal  Hazardous  Substances  Act;  flammability;  granulars; 
hazardous  substances;  pastes;  NBSIR  78-1580. 

Power  budget;  building  illumination  systems;  energy  budget; 
energy  conservation;  energy  performance  criteria;  illumina- 
tion; lighting;  NBSIR  80-2052. 

Power  budget;  task  lighting;  visual  performance;  biological  ef- 
fects of  lighting;  energy  conservation;  illumination  levels; 
lighting;  lighting  design;  lighting  education;  lighting  research; 
post-occupancy  evaluation;  SP587. 

Power  cell;  self-discharge;  battery;  microcalorimeter;  pacemak- 
er; /  Res.  85,  No.  3,  193-203  (May-June  1980). 

Power-device  grade  silicon;  resistivity  variations;  silicon;  spread- 
ing resistance  measurements;  thermally  stimulated  meas- 
urements; thyristor  materials  measurements;  thyristor  meas- 
urements; zinc  oxide  varistors;  dc  transmission;  deep-level 
measurements;  NBSIR  80-2061. 

Power  device  materials;  radiation  damage;  silicon;  thyristors; 
defects;  neutron  transmutation  doping;  SP400-60. 

Power  factor;  surface  loss;  capacitor;  dielectric  film;  dissipation 
factor;  electrode  surface;  loss  angle;  phase  angle;  19066. 

Power  optics;  thermal  lensing;  focal  intensity;  high-energy  laser; 
irradiance  mapping;  mirror/window  materials;  on-target 
fluence;  optical  train;  phase  aberration;  SP568,  pp.  425-438 
(July  1980). 

Power  plants;  railroads;  rock  slides;  seismicity;  structural  engi- 
neering; bridges;  buildings;  dikes;  earthquakes;  foreign  engi- 
neering; geology;  highways;  housing;  landslides;  liquefaction; 
SP592. 

Power  spectral  density;  production  engineering;  R^;  speckle; 
specular  reflectance;  surface  roughness;  diffuseness;  in-proc- 
ess; manufacturing  engineering;  on-line;  optical  Fourier  trans- 
form; optical  techniques;  194  77. 

Prebuncher;  pulsed  neutron  source;  time-of-flight;  computers; 
data  acquisition;  electron  linac;  gas  scintillator;  inelastic  neu- 
tron scattering;  majority  logic;  neutron  cross  sections;  SP594, 
pp.  929-935  (Sept.  1980). 

Precise  time;  precision  oscillators;  atomic  clocks;  communica- 
tions; navigation;  19439. 

Precise  time  transfer;  satellite;  time;  time  scales;  Hermes/CTS: 
international  time  comparison;  19530. 

Precision;  accuracy;  bias;  measurement;  19284. 

Precision;  proficiency  analytical  testing;  quality  control;  statisti- 
cal quality  control;  accuracy;  control  chart;  control  limits; 
corrective  action;  data  validation;  SP591,  pp.  104-108  (Aug. 
1980). 

Precision;  quadrupole  mass  spectrometer;  uranium  hexafluoride; 
uranium  isotope  analysis;  nuclear  safeguards;  SP582,  pp.  79-85 
(June  1980). 

Precision;  random  driver;  stability;  uranium;  calibration;  coinci- 
dence counter;  neutron;  nondestructive  assay;  SP582,  pp.  201- 
220  (June  1980). 

Precision;  reference  materials;  special  nuclear  materials;  x-ray 
fluorescence;  accountability;  accuracy;  gamma  spectrometry; 


553 


mass  spectrometry;  nondestructive  assay;  nuclear  safeguards; 
SP582. 

Precision;  reference  method;  semiautomated  pipetting;  serum 
lithium  analysis;  statistical  analysis;  accuracy;  clinical  analysis; 
clinical  chemistry;  definitive  method;  electrolytes;  flame 
atomic  absorption  spectroscopy;  interlaboratory  testing; 
SP260-69. 

Precision;  research  and  development;  safeguards;  accuracy;  bulk 
measurements;  material  control  and  accounting;  nondestruc- 
tive assay;  nuclear  material  measurements;  19705. 

Precision;  round  robin;  routine  conditions;  variance  model; 
within-laboratory  precision;  accuracy;  between-laboratory 
precision;  components  of  variance;  duplicity;  ideal  conditions; 
measurement  process;  omnifariousness;  SP591,  pp.  31-40  (Aug. 
1980). 

Precision;  test  equipment;  calibration;  Federal  Government;  lab- 
oratory; measurement;  metrology;  SP546,  1980  Edition. 

Precision;  test  methods;  tunnel  test;  cellulosic  insulation;  flame 
spread;  interlaboratory  evaluation;  NBSIR  79-1922. 

Precision;  uranium  enrichment  measurement;  accuracy;  gamma- 
ray  spectroscopy;  mass  spectroscopy;  SP582,  pp.  103-110 
(June  1980). 

Precision  balance;  precision  electrical  measurement;  absolute 
volt;  balance  equations  of  motion;  D'Alembert's  principle; 
metrology;  NBSIR  80-2143. 

Precision  electrical  measurement;  absolute  volt;  balance  equa- 
tions of  motion;  D'Alembert's  principle;  metrology;  precision 
balance;  NBSIR  80-2143. 

Precision  electric  measurements;  pulse-height  analysis;  supercon- 
ducting transmission;  capacitance;  cryogenic;  dielectric  con- 
stant; dielectric  properties;  dissipation  factor;  electrical  trans- 
mission; partial  discharges;  polymers;  NBSIR  79-1950. 

Precision  estimates;  cellulosic  thermal  insulation;  cyclone  settled 
density  test;  NBSIR  79-1930. 

Precision  measurement;  atomic  masses;  fundamental  constants; 
mole;  19898. 

Precision  oscillators;  atomic  clocks;  communications;  navigation; 
precise  time;  19439. 

Predeposition  technique;  sulfur  impurities  in  silicon;  thermally- 
stimulated  measurements;  chemical  impurities;  deep  level  stud- 
ies; ion  implantation;  19231. 

Predeposition  technique;  sulfur  impurities  in  silicon;  thermally- 
stimulated  measurements;  chemical  impurities;  deep  level  stud- 
ies; ion  implantation;  19429. 

Prediction;  recommended  practice;  reliability  service  life;  accel- 
erated aging  tests;  building  components;  building  materials; 
durability;  life  testing;  TN1120. 

Preequilibrium;  coupled-channel  methods;  Hauser-Feshbach; 
neutron  cross-section  calculations;  SP594,  pp.  333-335  (Sept. 
1980). 

Preequilibrium  and  equilibrium  components;  exciton  model; 

master  equations;  neutron  angular  distributions;  SP594,  pp. 

796-799  (Sept.  1980). 
Preferred  dimensions;  preferred  values;  SI  units  for  building; 

convenient  values;  metric  conversion;  19519. 
Preferred  sizes;  solar  installations;  standardization;  dimensions; 

flat  plate  collectors;  NBSIR  80-2116. 
Preferred  values;  SI  units  for  building;  convenient  values;  metric 

conversion;  preferred  dimensions;  19519. 
Premature  failure;  stress  corrosion  cracking;  austenitic  stainless 

steels;  coal  gasification;  elevated  temperatures;  ferritic  stain- 
less steels;  gaseous  environments;  nickel  alloy  671;  nickel  alloy 

800;  oxidizing/sulfidizing  gas;  19623. 
Preparation;  riffle;  sample;  standards;  heterogeneous;  in-house; 

laboratory;  SP591,  pp.  45-49  (Aug.  1980). 
Preparing  flawed  weldments;  slag;  three-dimensional  flaws;  arc 

strikes;  blunt  flaws;  fracture  mechanics;  hydrogen-assisted 

cracking;  low-cycle  fatique;  porosity;  19762. 
Prequalifying  agency;  testing  agency;  accreditation;  concrete 

testing  laboratories;  field  concrete  licensing;  SP591,  pp.  156- 

163  (Aug.  1980). 


Present  worth  analysis;  recommended  practice;  benefit-cost 
analysis;  building  economics;  buildings;  building  systems 
standard;  cost;  discounting;  economic  analysis;  inflation;  life- 
cycle  cost;  NBSIR  80-2040 

Preservation;  stone;  stone  consolidation;  conservation;  consoli- 
dating materials;  deterioration  of  stone;  TN1118. 

Preservative  testing;  stone  decay;  stone  preservatives;  acceler- 
ated decay;  performance  criteria;  19348. 

Pressure;  altimeter  setting  indicator;  aviation  instrumentation; 
aviation  safety;  barometry;  19889. 

Pressure;  carbon  tetrachloride;  melting  curves;  metastability; 
phase  diagram;  plastic  crystal;  19470. 

Pressure;  pressure  fixed  points;  pressure  metrology;  pressure 
scale;  melting  line;  mercury;  19286. 

Pressure;  ruby  linewidth;  viscosity;  correlation  model;  glass 
transition;  19068. 

Pressure  broadening;  self  broadening;  theoretical  and  experimen- 
tal comparisons;  low  pressures;  noble  gas  broadening;  O2  mi- 
crowave spectrum;  19721. 

Pressure  fixed  points;  pressure  metrology;  pressure  scale;  melt- 
ing line;  mercury;  pressure;  19286. 

Pressure  measurement;  pressure  transducers;  altimetry;  altimetry 
accuracy;  aviation  safety;  19888. 

Pressure  metrology;  pressure  scale;  melting  line;  mercury;  pres- 
sure; pressure  fixed  points;  19286. 

Pressure  scale;  melting  line;  mercury;  pressure;  pressure  fixed 
points;  pressure  metrology;  19286. 

Pressure  transducers;  altimetry;  altimetry  accuracy;  aviation 
safety;  pressure  measurement;  19888. 

Pressure  vessel;  pump;  reliability;  risk  analysis;  valves;  failure 
data;  fatigue;  fracture;  inservice  data;  mechanical  engineering; 
nuclear  reactors;  piping;  19085. 

Pressure  vessel;  steel;  ductile  fracture;  fracture  toughness;  part- 
through  crack;  pneumatic  burst;  19961. 

Pressure  vessels;  product  liability;  pumps  and  valves;  standards; 
statistical  modeling;  welding;  ASME  Boiler  Code;  data;  fabri- 
cation; failure  analysis;  fatigue;  fracture;  materials  science; 
nondestructive  evaluation;  piping;  SP588. 

Pretest  quality  planning;  consumer  awareness  and  legality;  cus- 
tomer and  laboratory  responsibilities;  Institute  of  Electrical 
and  Electronic  Engineers  Specifications;  laboratory  capabili- 
ties; laboratory  performance  evaluation;  SP591,  pp.  131-134 
(Aug.  1980). 

Prevention  of  dental  diseases;  dental  accomplishments;  dental 
diseases;  dental  history;  dental  treatment;  19396. 

Prices;  testing;  accreditation;  costs;  economic;  SP591,  pp.  92-96 
(Aug.  1980). 

Pricing  model;  SEC  regulations;  venture  capital;  capital  asset; 
capital  market;  market  model;  Monogr.  166. 

Primary  standard;  water;  absorbed  dose;  calorimeter;  19290. 

Principal  components  analysis;  statistics;  chemical  petrology; 
closure  correlation;  19778. 

Priority  pollutants;  alternate  fuels;  gas  chromatography;  high 
performance  liquid  chromatography;  N-heterocyclic  com- 
pounds; phenols;  polynuclearic  aromatic  hydrocarbons;  19097. 

Probability  distribution;  sensitivity  analysis;  separation  standard; 
vertical  error;  vertical  overlap;  air  safety;  collision  probabil- 
ity; NBSIR  80-1990 

Probability  theory;  reliability;  safety;  specifications;  standards; 
statistical  analysis;  steel;  structural  engineering;  timber;  alumi- 
num; buildings  (codes);  concrete  (prestressed);  concrete  (rein- 
forced); design  (buildings);  limit  states;  loads  (forces);  mason- 
ry; SP577 

Procedural  history;  rationale;  standardization;  economic  impact 
of  regulations;  economic  impact  of  standards;  economic  infor- 
mation on  standards;  Federal  use  of  voluntary  standards; 
NBSIR  80-2123. 

Proceedings;  serials;  standards;  transactions;  annual  reports;  dif- 
fusion in  metals;  fire;  journals;  library  holdings;  NBS  library; 
NBS  periodicals;  periodicals;  NBSIR  79-1932. 

Proceedings;  standards  information;  ISO;  ISONET  symposium; 
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SP579. 

Process;  thermodynamics;  transport  properties;  aeroscience;  data 
accuracy;  design;  geothermal;  SP590. 

Process  control;  quality  control;  radiation  sterilization;  radioch- 
romic  dye  dosimeter;  red  Perspex  dosimeter;  absorbed  dose; 
eerie  sulfate  dosimeter;  cobalt-60  source;  commissioning  dosi- 
metry; dosimetry;  ferrous  sulfate  dosimeter;  gamma  radiation; 
19343. 

Process  control;  reliability;  test  pattern;  test  structure;  transis- 
tors; yield;  integrated  circuit;  19244. 

Process  control;  remote  pipetters;  remote  sample  preparation; 
SNM  accountancy;  x-ray  fluorescence;  automation;  data  proc- 
essing; HTGR  spent  fuel  reprocessing;  in-line  measurements; 
off-line  measurements;  SP582,  pp.  55-65  (June  1980). 

Process  control;  spent  nuclear  fuel;  assay  accuracy;  calculations; 
criticality  control;  material  accountability;  measurements;  neu- 
tron interrogation;  nondestructive  assay;  nuclear  fuel  subas- 
sembly; nuclear  safeguards;  SP582,  pp.  447-456  (June  1980). 

Processed  cross-section  library;  prompt  and  delayed  nuclear  ac- 
tivities; ENDF/B-IV;  neutron  and  photon  transport;  SP594, 
pp.  213-216  (Sept.  1980). 

Process  efficiency;  Second  Law  of  Thermodynamics;  system 
efficiency;  availability  analysis;  energy;  energy  conservation; 
TN1115. 

Process-induced  radiation  damage;  radiation  damage;  semicon- 
ductor devices;  very  large  scale  integration;  x-ray  lithog- 
raphy; electron-beam  lithography;  metal-oxide-semiconductor 
device;  19162. 

Process  instrumentation;  thermocouples;  thermometry;  coal  con- 
version; high  temperatures;  Johnson  noise;  19344. 

Process  modeling;  semiconductors;  silicon;  vacancies;  Browian 
motion;  diffusion;  Pick's  Law;  Fokker-Planck  equation;  19726. 

Process  of  crystal  growth;  subgrain  misorientation;  surface  re- 
flection; x-ray  topography;  Bragg  diffraction;  double  crystal 
diffraction;  nickel  single  crystal;  19727. 

Process  validation  wafer;  random  fault  test  structure;  sheet  resis- 
tor; test  methods;  test  pattern;  test  structure;  circuit  character- 
ization; cross-bridge  sheet  resistor;  electrical  alignment  test 
structure;  gated  diode;  integrated  test  structure;  microelec- 
tronic test  structure;  19165. 

Product;  standards  systems;  AFNOR;  antitrust;  certification; 
France;  French  standards  system;  government  policy;  NBSIR 

79-  1959. 

Product;  testing;  benefits;  consumer;  information;  label;  NBSIR 

80-  2016 

Product  certification;  proficiency  testing;  quality  control;  stand- 
ardization; testing  laboratory;  accreditation;  compliance  test- 
ing; laboratory  criteria;  NBSIR  79-1956. 

Product  certification;  solar  collectors;  solar  energy;  energy  con- 
version; laboratory  accreditation;  photovoltaics;  NBSIR  80- 
2028 

Product  certification;  standardization  research  needs;  standards; 
accreditation  of  testing  laboratories;  certification;  certification 
industry;  economics;  government  policy;  NBSIR  80-2001. 

Product  endorsement;  professional  liability;  variances;  appeals 
process;  architect;  certification;  checkhsts;  code  official;  con- 
sultant; engineer;  equivalent  life  safety;  municipal  attorney; 
SP586  pp.  45-57  (June  1980). 

Production  engineering;  Ra;  speckle;  specular  reflectance;  sur- 
face roughness;  diffuseness;  in-process;  manufacturing  engi- 
neering; on-line;  optical  Fourier  transform;  optical  techniques; 
power  spectral  density;  19477. 

Productivity;  regulatory  commissions;  regulatory  process;  tech- 
nological innovation;  computer  model;  electric  utilities;  Ex- 
perimental Technology  Incentives  Program;  financial  projec- 
tions; NBS-GCR-ETIP  79-74. 

Productivity;  regulatory  commissions;  regulatory  process;  tech- 
nological innovation;  electric  utilities;  Experimental  Technol- 
ogy Incentives  Program;  NBS-GCR-ETIP  79-81. 

Productivity;  regulatory  commissions;  regulatory  process;  tech- 
nological innovation;  electric  utilities;  Experimental  Technol- 


ogy Incentives  Program;  NBS-GCR-ETIP  79-82. 

Productivity;  small  business;  conglomerates;  innovation;  inven- 
tion; large  corporations;  19230. 

Product  liability;  pumps  and  valves;  standards;  statistical  model- 
ing; welding;  ASME  Boiler  Code;  data;  fabrication;  failure 
analysis;  fatigue;  fracture;  materials  science;  nondestructive 
evaluation;  piping;  pressure  vessels;  SP588. 

Product  life;  product  use;  useful  life;  life  distribution;  life  testing; 
19436 

Product  solutions;  reprocessing;  transmission-corrected  gamma- 
ray  assay;  densitometry;  gamma-ray  NDA;  SP582,  pp.  568-583 
(June  1980). 

Product  standards;  standard  reference  data;  standard  reference 
materials;  engineering  standards;  information  interchange; 
measurement  systems;  19905. 

Product  use;  useful  life;  life  distribution;  life  testing;  product  life; 
19436 

Professional  liability;  variances;  appeals  process;  architect;  certi- 
fication; checklists;  code  official;  consultant;  engineer;  equiva- 
lent life  safety;  municipal  attorney;  product  endorsement; 
SP586,  pp.  45-57  (June  1980). 

Proficiency;  countercheck  reference  tests;  critical  control  fea- 
tures; feedback;  implementation;  inspections;  laboratory  ac- 
creditation; laboratory  performance  evaluation;  noncompli- 
ance; SP591.  pp.  79-84  (Aug.  1980). 

Proficiency  analytical  testing;  quality  control;  statistical  quality 
control;  accuracy;  control  chart;  control  limits;  corrective 
action;  data  validation;  precision;  SP591,  pp.  104-108  (Aug. 
1980). 

Proficiency  testing;  checklist;  CLIA  '67;  Clinical  Laboratories 
Improvement  Act  of  1967;  clinical  laboratory  evaluation; 
evaluation,  internal  quality  control;  evaluation,  performance; 
evaluation,  qualifications  of  laboratory  personnel;  improve- 
ment; SP591,  pp.  53-62  (Aug.  1980). 

Proficiency  testing;  public  health;  recombinant  DNA;  registra- 
tion and  approval;  voluntary  standards;  clinical  laboratories; 
cost  effectiveness;  environmental  laboratories;  licensure;  per- 
formance evaluation;  physician's  office  laboratories;  SP59I, 
pp.  63-66  (Aug.  1980). 

Proficiency  testing;  quality  control;  standardization;  testing  labo- 
ratory; accreditation;  compliance  testing;  laboratory  criteria; 
product  certification;  NBSIR  79-1956 

Proficiency  testing;  standard  reference  materials;  testing;  tracea- 
bility;  calibrations;  collaborative  reference  programs;  labora- 
tory performance;  measurement  assurance;  measurement  eval- 
uation technology;  measurement  services;  physical  standards; 
SP591.  pp.  15-22  (Aug.  1980). 

Proficiency  testing;  standards;  accreditation;  American  Society 
of  Crime  Laboratory  Directors  (ASCLD);  certification;  man- 
agement; on-site  visit;  personnel  qualifications;  physical  evi- 
dence; SP591.  pp.  164-168  (Aug.  1980). 

Proficiency  testing;  standards;  accreditation;  College  of  Ameri- 
can Pathologists;  criteria;  inspection;  inspector's  manual;  pa- 
thology; SP591,  pp.  71-74  (Aug.  1980). 

Proficiency  testing;  thermal  insulation;  laboratory  accreditation; 
laboratory  evaluation;  laboratory  performance;  19865. 

Proficiency  testing;  Youden  two-sample  analysis;  collaborative 
reference  program,  test  method;  interlaboratory  testing;  labo- 
ratory evaluation;  linear  model;  measuring  process;  SP591,  pp. 
25-30  (Aug.  1980). 

Proficient;  quality  control;  reaccreditation;  site  visit;  accredita- 
tion; accreditation  committee;  American  Industrial  Hygiene 
Association;  coordinator;  industrial  hygiene  laboratories;  labo- 
ratory; PAT;  performance;  personnel;  SP591,  pp.  67-70  (Aug. 
1980). 

Profile  fitting;  x-ray  neutron;  applications;  lattice  parameters; 
peak  shape;  powder  diffraction;  SP567. 

Profile  refinement;  rare-earth  compounds;  atomic  ordering;  iron- 
manganese  compounds;  nearest  neighbor  distances;  neutron 
scattering;  19757. 

Profilometer;  razor  blade;  SEM;  stylus;  surface;  surface  rough- 
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ness;  surface  texture;  metrology;  19064. 

Programmable  controllers;  building  automation;  building  con- 
trols; building  energy  management  systems;  chiller  controls; 
distributed  control  systems;  energy  conservation;  energy  con- 
servation devices;  microcomputers  and  minicomputers;  micro- 
processor applications;  NBSIR  80-2065. 

Programmer  measurement;  programmer  productivity;  metapro- 
gramming;  operationalism;  SP500-65,  pp.  49-52  (Oct.  1980). 

Programmer  productivity;  metaprogramming;  operationalism; 
programmer  measurement;  SP500-65,  pp.  49-52  (Oct.  1980). 

Programming;  simulation  of  human  behavior;  architectural  re- 
search; building  fires;  computer-aided  design;  environmental 
psychology;  fire  research;  fire  safety;  human  behavior  in  fires; 
modeling  technique;  NBSIR  80-1982. 

Programming  aids;  software  development;  software  manage- 
ment; software  tools;  static  analysis;  dynamic  analysis;  NBSIR 
80-2159 

Programming  aids;  software  engineering;  software  techniques; 
software  tools;  taxonomy;  automated  aids;  NBS-GCR-80-199. 

Programming  language;  scientific  computing  engineering;  soft- 
ware; standards;  data  processing;  Federal  Information  Proc- 
essing Standard;  FORTRAN;  numeric  methods;  FIPS  PUB 
69 

Programming  language;  software;  standards;  time-sharing; 
BASIC;  data  processing;  Federal  Information  Processing 
Standard;  interactive  programming;  FIPS  PUB  68. 

Programming  languages;  software  engineering;  abstract  data 
types;  artificial  intelligence;  data  abstraction;  database  man- 
agement systems;  data  structures;  SP500-59. 

Programming  language  standards;  software  standards;  software 
testing;  BASIC;  language  processor  testing;  minimal  basic; 
SP500-70/1 

Programming  language  standards;  software  standards;  software 
testing;  BASIC;  language  processor  testing;  minimal  basic; 
SP500-70/1. 

Programming  methodology;  security;  design  methodology; 
formal  specification;  formal  verification;  hierarchical  design; 
SP500-67. 

Program  planning;  building  economics;  construction;  cost  esti- 
mation; econometric  models;  economic  analysis;  engineering 
economics;  mathematical  models;  NBS-GCR-80-197. 

Programs;  specifications;  dental  agencies;  devices;  history;  mate- 
rials; 5^77. 

Program  verification;  software  development;  testing;  SP500-56. 
Projector;  receiver;  retroreflectometer;  retroreflector;  sample 

carrier;  coefficient  of  luminous  intensity;  coefficient  of  retror- 

eflection;  19394. 

Project  summaries;  standards;  technical  bases;  building  research; 
building  technology;  codes;  criteria;  SP446-4. 

Project  summaries;  standards;  technical  bases;  building  research; 
building  technology;  codes;  criteria;  SP446-3. 

Prompt  and  delayed  nuclear  activities;  ENDF/B-IV;  neutron 
and  photon  transport;  processed  cross-section  library;  SP594, 
pp.  213-216  (Sept.  1980). 

Prompt  gamma  rays;  trace  element  analysis;  instrumental  analy- 
sis; multielement  analysis;  neutron  activation;  neutron  capture; 
19157 

Proof  testing;  stress  corrosion;  subcritical  crack  growth;  dynam- 
ic fatigue;  fracture  mechanics;  lifetime  prediction;  NBSIR  80- 
2047 

Propagation;  group  index;  material  dispersion;  optical  fibers; 
19469 

Propagation;  reciprocity;  synchronization;  clocks;  Loran-C; 
19524 

Propane;  specific  heats;  thermodynamic  properties;  vapor  pres- 
sures; coexistence  boundary;  critical  point;  densities;  equation 
of  state;  fluids;  orthobaric  densities;  19204. 

Properties  of  composites;  tertiary  aromatic  amines;  amine  accel- 
erators; composite  restorative  resins; 
dimethylaminoglutethimide;  dimethylaminophenylacetic  acid 
and  esters;  19072. 


Proposition  13;  affordable  housing;  development  fee;  planning 
cost;  SP586.  pp.  13-16  (June  1980). 

Propyne;  threshold  photoelectron  spectroscopy;  allene;  coinci- 
dence; cyclopropene;  fragmentation;  photoionization;  19803. 

Protective  clothing;  radiant  energy;  wool  fabrics;  aramids;  burns 
(injuries);  char  strength;  convective  energy;  cotton  fabrics; 
fabrics;  heat  flux;  insulative  properties;  modacrylics;  polyes- 
ters; 19120 

Protective  coating;  resistance;  sensitivity  change;  stability;  strain 
gages;  structure;  transducers;  zero  shift;  adhesive;  backing; 
connection;  environment;  gage  element;  leads;  load;  19049. 

Protective  equipment;  riot  helmet;  face  shield;  headgear;  helmet; 
impact;  79700. 

Protein  structure;  ribonuclease-A;  structure  refinement;  atomic 
models;  flat-cone  geometry;  neutron  diffraction;  19808. 

Protocol;  reference  methods;  SI  units;  standard  reference  mate- 
rials; traceability;  definitive  methods;  measurement  compatibil- 
ity; SP582  pp.  15-24  (June  1980). 

Protocol  design  specification;  session  protocols;  transport  proto- 
cols; communication  protocols;  computer  network  protocols; 
network  architecture;  networking;  NBS-GCR-80-289. 

Protocols;  user  interfaces;  command  languages;  communications; 
computer  access;  computer  networks;  minicomputers;  SP500- 
68 

Protocol  specification;  readability  analysis;  service  specification 
transport  protocol;  verification;  alternating  bit  protocol;  com- 
munication protocol;  file  transfer  protocol;  NBS-GCR-80-281. 

Protocol  validation;  synchronous;  teleprocessing  service  evalua- 
tion; data  communications;  SP500-65,  pp.  63-70  (Oct.  1980). 

Proton;  shielding;  spacecraft;  bremsstrahlung;  dose;  electrons; 
79226. 

Proton  NMR;  xanthen-O-yl  derivatives  of  urea;  carbon- 13  NMR; 
chemical  shifts;  coupling  constants;  mass  spectrometry;  nitro- 
gen-15  NMR;  79i72 

Proton  n.m.r.;  selective  coupling;  6-amino-6-deoxy-D-galactose- 
6-'^  TV  derivatives;  carbon-13  n.m.r.;  nitrogen-15  coupling  con- 
stants; nucleophilic  substitution;  paramagnetic  broadening; 
19670 

Proton-recoil;  2DB;  calculated  neutron  spectrum;  fast  breeder 
blanket  facility;  fast  reactor;  neutron  spectrum;  SP594,  pp. 
568-571  (Sept.  1980). 

Proton-recoil  detector;  fission;  large  liquid  scintillator;  neutron 
multiplicity;  SP594,  pp.  728-732  (Sept.  1980). 

Protons;  alphas;  energies  up  to  50  MeV;  inputs  for  further 
calculations;  optical  reaction  cross  sections  for  neutrons;  over 
the  periodic  table;  SP594,  pp.  793-795  (Sept.  1980). 

Protons;  space  shielding;  computer  code;  depth-dose  data;  elec- 
tron bremsstrahlung;  electrons;  TN1116. 

PSR;  "white"  neutron  sources;  WNR;  comparison  neutron 
yields;  GELINA;  HELIOS;  KFK;  ORELA;  SP594,  pp.  920- 
928  (Sept.  1980). 

Pseudoinverse;  regression;  statistics;  test  problems;  test  results; 
algorithms;  curve  fitting;  least  squares;  modified  Gram- 
Schmidt;  77V7726. 

Pseudooxocarbons;  salt;  synthesis;  acid;  aromatic;  bond-deloca- 
lized;  croconic;  dianion;  malononitrile;  nonbenzenoid;  19560. 

Psychiatry;  psychopathic  personality;  psychopathology;  arson; 
behavior  disorder;  fire;  firesetters;  motives;  19857. 

Psychological  deterrence;  security  systems;  sensory  processes; 
cognitive  processes;  nuclear  weapon  theft;  perceptual  process- 
es; NBSIR  80-2038 

Psychopathic  personality;  psychopathology;  arson;  behavior  dis- 
order; fire;  firesetters;  motives;  psychiatry;  19857. 

Psychopathology;  arson;  behavior  disorder;  fire;  firesetters;  mo- 
tives; psychiatry;  psychopathic  personality;  19857. 

Pt-W  complex;  single  crystal;  ternary  metal  sulfide;  x-ray  dif- 
fraction; [Et3P]2PtWS4;  molecular  structure;  79772. 

P-type  silicon;  resistivity;  silicon;  spreading  resistance;  thyristor; 
aluminum-doped  silicon;  boron-doped  silicon;  gallium-doped 
silicon;  19422. 

Publications;  abstracts;  Center  for  Building  Technology;  key 
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words;  SP457-4. 

Publications;  abstracts;  key  words;  NBS  publications;  SP305. 
Supplement  11. 

Public  buildings;  renewable  energy;  solar  energy;  solar  photo- 
voltaic; cost  effectiveness;  economic  evaluations;  energy  con- 
servation; Federal  energy  management  program;  life-cycle 
costing;  H135. 

Public  comment;  regulation;  rulemaking;  air  pollution;  Clean  Air 
Act;  Environmental  Protection  Agency;  NBS-GCR-ETIP  80- 
89. 

Public  health;  recombinant  DNA;  registration  and  approval; 
voluntary  standards;  clinical  laboratories;  cost  effectiveness; 
environmental  laboratories;  licensure;  performance  evaluation; 
physician's  office  laboratories;  proficiency  testing;  SP591,  pp. 
63-66  (Aug.  1980). 

Pullout  tests;  reinforcing  steels;  structural  engineering;  concrete 
(reinforced);  creep  tests;  evaluation;  organic  coating;  19077. 

Pull  test;  random  fault  test  structures;  resistivity;  scanning 
acoustic  microscope;  scanning  electron  microscope;  semicon- 
ductor devices;  semiconductor  materials;  semiconductor  proc- 
ess control;  silicon;  silicon  dioxide;  spatial  filtering  micro- 
scope; sputter-Auger  method;  SP400-45. 

Pulse  counting;  resin  beads;  thermal  ionization;  uranium;  errors; 
isotope  ratios;  mass  spectroscopy;  19816. 

Pulsed  laser;  tunable  laser;  CW  injection;  laser;  narrow  band 
laser;  Nd:YAG  pump;  19266. 

Pulsed  mode;  rail  test  car;  railroad  rail;  sensitivity;  ultrasonic 
inspection;  coupling;  magnetic  inspection;  nondestructive  test- 
ing; 19885. 

Pulsed  neutron  source;  IBR-2  reactor;  isomeric  shift;  neutron 
resonances;  polarized  neutrons  and  nuclei;  SP594,  pp.  385-393 
(Sept.  1980). 

Pulsed  neutron  source;  time-of-flight;  computers;  data  acquisi- 
tion; electron  linac;  gas  scintillator;  inelastic  neutron  scatter- 
ing; majority  logic;  neutron  cross  sections;  prebuncher;  SP594, 
pp.  929-935  (Sept.  1980). 

Pulse  duration  dependence  of  damage;  impurity-induced 
damage;  laser  damage;  Mie  absorption  coefficient;  SP568,  pp. 
479-496  (July  1980). 

Pulse  duration  dependence  of  damage;  thin  films;  wavelength 
dependence  of  damage;  avalanche  ionization;  film  thickness 
dependence;  impurity  damage;  laser  damage;  multiphoton  in- 
duced damage;  SP568,  pp.  405-416  (July  1980). 

Pulse-height  analysis;  superconducting  transmission;  capacitance; 
cryogenic;  dielectric  constant;  dielectric  properties;  dissipation 
factor;  electrical  transmission;  partial  discharges;  polymers; 
precision  electric  measurements;  NBSIR  79-1950. 

Pulse-height  analysis,  on  line;  analog-to-digital  conversion;  com- 
puter systems;  data  processing  concurrent  with  data  acquisi- 
tion; 19131. 

Pulse  height  distributions;  SFs;  SFs-Nj  mixtures;  corona;  partial- 
discharge;  point-plane  electrodes;  19785. 

Pulse  method;  thermodynamics;  electrical  resistivity;  heat  capac- 
ity; high  temperature;  palladium;  19770. 

Pulse-shape  discrimination;  data  unfolding;  energy  spectra;  inte- 
gral experiment;  SP594,  pp.  591-595  (Sept.  1980). 

Pulsewidth  dependence;  thin-film  coatings;  1  ns;  1.06  ]xm 
damage;  absorption;  electric-field  strength;  film  materials;  im- 
purities; overcoat;  polished  surfaces;  SP568,  pp.  391-403  (July 
1980). 

Pulsewidth  dependence;  UV  lasers;  damage  thresholds;  laser 
damage;  pico-second  pulses;  SP568,  pp.  417-424  (July  1980). 

Pump;  reliability;  risk  analysis;  valves;  failure  data;  fatigue;  frac- 
ture; inservice  data;  mechanical  engineering;  nuclear  reactors; 
piping;  pressure  vessel;  19085. 

Pumps;  valves;  wear;  cyclones;  energy;  erosion;  metals;  NBSIR 
80-2045  (DOE). 

Pumps  and  valves;  standards;  statistical  modeling;  welding; 
ASME  Boiler  Code;  data;  fabrication;  failure  analysis;  fatigue; 
fracture;  materials  science;  nondestructive  evaluation;  piping; 
pressure  vessels;  product  liability;  SP588. 


Pure  materials;  superconductivity;  temperature  scale;  thermo- 
metry; cryogenics;  fixed  points;  19101. 

Pure  metals;  superconductivity;  temperature  fixed  points;  tem- 
perature scales;  thermometry;  cryogenics;  19491. 

PuAJ;  spent  fuel;  Zr-95/Cs-137;  burn-up;  cooling  time;  Cs-134/ 
Cs-137  ratios;  SP582,  pp.  509-516  (June  1980). 

PVC;  pyrolysis;  carbonyl  chloride;  combustion;  decomposition; 
degradation;  electron  capture;  gas  chromatography;  infrared 
spectroscopy;  mass  spectroscopy;  phosgene;  polymer; 
poly(vinyl  chloride);  19503. 

PVT;  vapor  pressure;  compressibility;  density;  ethylene;  melting 
pressures;  19682. 

PVTx  properties  measurements;  equation  of  state;  extended  cor- 
responding states;  extended  critical  region;  mathematical 
model;  natural  gas  components;  nitrogen-methane  mixtures; 
79752 

PvT;  saturation  states;   thermodynamic  properties  of  water; 

vapor  pressure;  virial  coefficients;  water;  enthalpy  of  water; 

heavy  water;  JPCRD  9,  No.  3,  735-750  (1980). 
Pyrheliometry;  solar  constant;  solar  variability;  climatology; 

19473. 

Pyrochlore;  ceria-zirconia  system;  magnetohydrodynamics;  oxi- 
dation-reduction; perovskite;  phase  equilibria;  potassium  ceria- 
zirconia  system;  19637. 

Pyroelectric  detector;  responsivity;  single  longitudinal  mode 
pulse;  TEA  laser;  beam  diameter;  insertion  loss;  optical  detec- 
tors; photon  drag  detector;  TN1023. 

Pyroelectricity;  thermal  expansion;  charge;  compressibility;  pie- 
zoelectricity; plasma;  polarization;  poly(vinylidene  fluoride); 
19324 

Pyroelectric  polymers;  space  charge;  crystal  relaxations;  elec- 
trets;  ferroelectricity;  piezoelectric  polymers;  polarization; 
poly(vinyl  chloride);  poly(vinyl  fluoride);  poly(vinylidene  flu- 
oride); 19734 

Pyroelectric  transducer;  applications;  piezoelectric;  polymers; 
19887 

Pyroheliometry;  solar  constant;  absolute  radiometry;  cavity  ab- 
sorptance;  cavity  reflectance;  electrically  calibrated  radiome- 
ter; 19909 

Pyrolysis;  carbonyl  chloride;  combustion;  decomposition;  degra- 
dation; electron  capture;  gas  chromatography;  infrared  spec- 
troscopy; mass  spectroscopy;  phosgene;  polymer;  poly(vinyl 
chloride);  PVC;  19503. 

Pyrolysis;  stability;  thermal  analysis;  thermogravimetry;  acceler- 
ated aging;  complex  reactions;  decomposition;  degradation; 
durability;  heating  rates;  initial  rates;  kinetics;  lifetime  predic- 
tion; polystyrene;  polyurethane;  19752. 

Pyrolysis;  thermal  degradation;  thermogravimetry;  activation 
energy;  factor-jump  thermogravimetry;  oxidation;  polysty- 
rene; 19798 

Pyrolysis/gas  chromatography/mass  spectrometry;  radiocarbon; 

atmospheric  pollution;  carbonaceous  particles;  fossil  carbon; 

insoluble  carbonaceous  material;  low  level  counting;  19593. 
Pyrolysis  of  ethylamine;  Stark  effects;  synthesis  and  microwave 

spectrum  of;  ethylidenimine;  hyperfine  and  internal  rotations; 

microwave  spectra;  19447. 
Pyrolyzing  tube;  reactive  gas;  diffusion  cell;  organic  parent 

compound;  U.S.  Patent  4,224,279. 
Pyrophosphate;    xenotime;    yttrium    orthophosphate;  yttrium 

phosphate;  absorption  spectra;  calcite;  flux  growth;  laser 

damage;  neodymium:glass;  polarizer;  SP568,  pp.  137-140  (July 

1980). 

(p,p)  and  (p,n)  reactions;  isobaric  analog;  n-scattering;  optical 
potential;  SP594,  pp.  311-314  (Sept.  1980). 

Q 

Quadrupole  and  hexadecapole  deformation  parameters;  calculat- 
ed direct-interaction  and  compound-nucleus  cross  sections; 
deduced  coupled-channel  optical  potential  parameters;  en- 
riched targets;  nuclear  reactions;  SP594,  pp.  672-676  (Sept. 
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1980). 

Quadrupole  mass  spectrometer;  uranium  hexafluoride;  uranium 
isotope  analysis;  nuclear  safeguards;  precision;  SP582,  pp.  79- 
85  (June  1980). 

Quadrupole  triplet  spectrometer;  charged  particle  reactions; 
deuterium;  SP594,  pp.  527-530  (Sept.  1980). 

Qualification;  re-examination;  technicians;  accreditation;  certifi- 
cation; colleges;  confidence;  criteria;  evaluation;  hospitals;  in- 
spectors; marketing;  SP591,  pp.  3-5  (Aug.  1980). 

Qualitative  analysis;  quantitative  analysis;  scanning  electron  mi- 
croscopy; spectral  artifacts;  transmission  electron  microscopy; 
electron  probe  microanalysis;  energy  dispersive  x-ray  spec- 
trometry; microanalysis;  19088. 

Quality  assurance;  quality  control;  systems;  calibration;  equip- 
ment; evaluation;  laboratory;  manual;  personnel;  SP591,  pp. 
99-103  (Aug.  1980). 

Quality  assurance;  radiation;  radioactivity;  radiochemical  assay; 
radionuclide;  segregation;  standard;  calibration;  environments; 
homogeneity;  natural  materials;  nondestructive  assay;  parti- 
cles; 19298. 

Quality  assurance;  reference  methods;  standard  reference  materi- 
als; definitive  methods;  environmental  measurements;  19574. 

Quality  assurance;  standardization;  test  laboratories;  weights  and 
measures  laws;  Agency  for  International  Development;  devel- 
opment assistance;  Honduras;  legal  metrology;  metrication; 
metrology;  NBSIR  80-1969 

Quality  assurance;  standard  methods;  data;  environment;  Federal 
programs;  laboratory  accreditation;  monitoring;  19715. 

Quality  assurance  lab  test;  standard  test  methods;  thermal  per- 
formance test;  laboratory  test  procedures;  SP591,  pp.  124-130 
(Aug.  1980). 

Quality  control;  attenuation;  fiber  optics;  interlaboratory  com- 
parisons; measurements;  optical  communications;  19461. 

Quality  control;  radiation  sterilization;  radiochromic  dye  dosi- 
meter; red  Perspex  dosimeter;  absorbed  dose;  eerie  sulfate 
dosimeter;  cobalt-60  source;  commissioning  dosimetry;  dosi- 
metry; ferrous  sulfate  dosimeter;  gamma  radiation;  process 
control;  19343. 

Quality  control;  reaccreditation;  site  visit;  accreditation;  accredi- 
tation committee;  American  Industrial  Hygiene  Association; 
coordinator;  industrial  hygiene  laboratories;  laboratory;  PAT; 
performance;  personnel;  proficient;  SP591,  pp.  67-70  (Aug. 
1980). 

Quality  control;  standardization;  testing  laboratory;  accredita- 
tion; compliance  testing;  laboratory  criteria;  product  certifica- 
tion; proficiency  testing;  NBSIR  79-1956. 

Quality  control;  standard  reference  materials;  analytical  meth- 
ods; atomic  absorption  spectrometry;  foods;  nutrient  elements; 
19419 

Quality  control;  statistical  quality  control;  accuracy;  control 
chart;  control  limits;  corrective  action;  data  validation;  preci- 
sion; proficiency  analytical  testing;  SP591,  pp.  104-108  (Aug. 
1980). 

Quality  control;  systems;  calibration;  equipment;  evaluation;  lab- 
oratory; manual;  personnel;  quality  assurance;  SP591,  pp.  99- 
103  (Aug.  1980). 

Quality  control;  testing  laboratories;  accreditation;  audit  certifi- 
cation; laboratory  accreditation;  laboratory  performance  eval- 
uation; SP591. 

Quality  control  system;  cement  and  concrete  reference  labora- 
tory; cement  and  concrete  testing;  compressive  strength;  con- 
trol charts;  in-house  quality  control;  SP591,  pp.  109-123  (Aug. 
1980). 

Quality  status  tracking  system;  fuel  pin  identification  system; 
fuel  pins;  inventory  tracking  system;  manufacturing  informa- 
tion system;  SP582,  pp.  313-323  (June  1980). 

Quantitation;  shale  oil;  trace  organic  analysis;  gas  chromato- 
graphy; liquid  chromatography;  mass  spectrometry;  19598. 

Quantitative  analysis;  analytical  standards;  electron  probe  mi- 
croanalysis; fiber;  glass;  microsphere;  Monte  Carlo;  particu- 
late; 19732. 


Quantitative  analysis;  continuum  intensity;  electron  probe;  mi- 
croanalysis; particle  analysis  x-ray;  19679. 

Quantitative  analysis;  scanning  electron  microscopy;  spectral 
artifacts;  transmission  electron  microscopy;  electron  probe  mi- 
croanalysis; energy  dispersive  x-ray  spectrometry;  microanaly- 
sis; qualitative  analysis;  19088. 

Quantitative  analysis;  secondary  ion  mass  spectrometry;  sputter- 
ing; surface  analysis;  ion  microprobe  mass  analysis;  microana- 
lysis; 19532. 

Quantitative  analysis;  secondary  ion  mass  spectrometry;  surface 
analysis;  glasses;  ion  microprobe  mass  analysis;  microanalysis; 
19869 

Quantitative  analysis;  secondary  ion  mass  spectrometry;  surface 
analysis;  ion  microanalysis;  ion  microprobe;  microanalysis; 
19643. 

Quantitative  analysis;  secondary-ion  mass  spectroscopy;  surface 
analysis;  x-ray  photoelectron  spectroscopy;  Auger-electron 
spectroscopy;  ion-scattering  spectroscopy;  19293. 

Quantitative  analysis;  x-ray  continuum;  backscattered  electrons; 
continuum  x-ray  loss;  electron  probe;  Monte  Carlo  method 
for  electron  trajectories;  particle  analysis;  19867. 

Quantitative  analysis;  x-ray  microanalysis;  electron  probe  mi- 
croanalysis; glass  particles;  mineral  particles;  Monte  Carlo 
methods;  particle;  peak-to-background  ratios;  19921. 

Quantitative  microscopy;  size  effect;  solid  mechanics;  statistical 
methods;  steel;  fatigue;  fracture;  mathematical  modeling;  mi- 
cromechanics;  microstructure;  nuclear  fuel  element;  paper; 
19086 

Quantitative  microscopy;  slip  bands;  statistical  aspects  of  fatigue; 
siriations;  composite  materials;  corrosion  fatigue;  dislocations; 
fatigue  mechanism;  fracture  mechanics;  mathematical  model- 
ing; micromechanics;  polymers;  19087. 

Quantitative  microscopy;  statistical  aspects  of  fatigue;  composite 
materials;  corrosion  fatigue;  durability;  fatigue;  fatigue  mecha- 
nism; fatigue  research;  fracture  mechanics;  mathematical  mod- 
eling; metals  fatigue;  plastics  fatigue;  19448. 

Quantum  defects;  Rydberg-Ritz  series;  sodium;  spectroscopic 
series;  atomic  energy  levels;  atomic  spectra;  19522. 

Quantum  defect  theory;  Rydberg  states;  spectra;  atomic  spec- 
troscopy; Cd;  configuration  interaction  theory;  perturbations; 
19369 

Quantum  efficiency;  quantum  yield;  silicon;  silicon  photodetec- 

tor;  spectral  response;  visible;  19646. 
Quantum  efficiency;  silicon  photodiode;  surface  recombination; 

collection  efficiency;  19738. 
Quantum  interference;  superconductivity;  aerospace;  amplifier; 

Josephson  junction;   magnetic  gradiometer;  magnetometer; 

19203. 

Quantum  interference;  superconductivity;  aerospace;  computers; 
digital  electronics;  Josephson  effect;  19405. 

Quantum  scattering  theory;  surface;  adsorption;  electron  stimu- 
lated desorption;  ion  angular  distribution;  19193. 

Quantum  tunnelling;  x-ray  scattering;  methyl  group;  molecular 
reorientation;  neutron  scattering;  nitromethane;  19810. 

Quantum  tunnelling;  x-ray  scattering;  methyl  group;  molecular 
reorientation;  neutron  scattering;  nitromethane;  19809. 

Quantum  yield;  quenching;  reactive  collisions;  vibrational  excita- 
tion; electronic  excitation;  laser;  photodissociation;  19336. 

Quantum  yield;  rate  coefficient;  air  pollution;  atmospheric  chem- 
istry; chemical  kinetics;  data  evaluation;  gas  phase;  photoab- 
sorption  cross  section;  photochemistry;  JPCRD  9,  No.  2,  295- 
472  (1980). 

Quantum  yield;  rate  coefficient;  atmospheric  chemistry;  chemi- 
cal kinetics;  data  evaluation;  nitrogen  oxides;  photoabsorption 
cross  section;  photochemistry;  NBSIR  80-2032. 

Quantum  yield;  rate  constant;  air  pollution;  atmospheric  chemis- 
try; chemical  kinetics;  data  evaluation;  gas  phase;  photoab- 
sorption cross  section;  photochemistry;  19513. 

Quantum  yield;  silicon;  silicon  photodetector;  spectral  response; 
visible;  quantum  efficiency;  19646. 

Quark;  spectroscopy;  configuration  mixing;  gauge  theory;  glue- 
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ball;  hyperball;  19327. 
Quartets;  SU4;  charge  exchange  reactions;  exotic  nuclei;  heavy 

ion  collision;  mass  formula;  19265. 
Quasars;  La  radiation;  19723. 
Quasars;  radiative  transfer;  19316. 

Quasiequilibrium  theory;  threshold  photoelectron  spectroscopy; 

C2F6;  coincidence  mass  spectrometry;  field  ionization  mass 

spectrometry;  ion  fragmentation;  mass  spectrometry;  perfluor- 

oethane;  photoelectron  spectroscopy;  19291. 
Quasiparticle;  superconductor;  acoustic  mismatch;  effective  re- 

combinatton  time;  nonequilibrium  phenomena;  phonon-trap- 

ping;  19240. 

Quasiparticle  injection;  superconducting  tunnel  junction;  super- 
conducting weak  link;  controllable  weak  link;  cryoelectronic; 
Josephson  effect;  nonequilibrium  superconductivity;  19416. 

Quasistatic  wing;  self  broadening;  Van  der  Waals  type  wing; 
Lorentzian  type  wing;  19776. 

Quasistatic  wings;  resonance  lines;  self-broadening  of  alkali  lines; 
asymmetries;  19228. 

Quenching;  activation;  breeding  blankets;  DT  fusion  tritium 
breeding  ratio;  ENDF/B;  integral  and  differential  experi- 
ments; LiOH;  liquid  scintillator;  SP594,  pp.  246-253  (Sept. 
1980). 

Quenching;  reactive  collisions;  vibrational  excitation;  electronic 
excitation;  laser;  photodissociation;  quantum  yield;  19336. 

Query;  conversion;  data  base;  data-description;  data-dictionary; 
data-directory;  data-manipulation;  DBMS;  languages;  SP500- 
64. 

Query;  query  language;  semantics;  TDMS;  tree;  tree  structures; 
ambiguity;  Boolean;  database;  hierarchical;  information; 
19433. 

Query  language;  semantics;  TDMS;  tree;  tree  structures;  ambi- 
guity; Boolean;  database;  hierarchical;  information;  query; 
19433. 

Questionnaires;  research  methodology;  sensory  environment; 
social  sciences;  thermal  environment;  architecture;  audition; 
built  environment;  color;  environmental  psychology;  illumina- 
tion; perception;  SP474. 

Queue;  scheduling  policies;  simulation  model;  system  perform- 
ance; workloads;  cumulative  distribution  function;  events; 
hardware  configuration;  model  validation;  SP500-65,  pp.  111- 
128  (Oct.  1980). 

Queueing  analysis;  system  sizing;  benchmarking;  distributed  sys- 
tems; hybrid  models;  SP500-60. 

Queueing  model;  capacity;  control  units;  SP500-65.  pp.  189-198 
(Oct.  1980). 

Queueing  models;  capacity;  planning;  SP500-65,  pp.  139-156 
(Oct.  1980). 

Queueing  models;  queueing  networks;  approximate  queueing 
models;  computer  architecture;  modular  expansion  analysis; 
performance  evaluation;  performance  modeling;  SP500-69. 

Queueing  network;  fixed  service  time;  SP500-65,  pp.  101-109 
(Oct.  1980). 

Queueing  network  modeling;  asymptotic  bound  analysis;  bench- 
mark tests;  capacity  planning;  configuration  analysis;  SP500- 
65.  pp.  165-171  (Oct.  1980). 

Queueing  networks;  approximate  queueing  models;  computer 
architecture;  modular  expansion  analysis;  performance  evalua- 
tion; performance  modeling;  queueing  models;  SP500-69. 

Queueing  networks;  capacity  planning;  configuration  planning; 
file  assignment  problem;  optimization;  performance  evalua- 
tion; performance  oriented  design;  SP500-65,  pp.  129-135 
(Oct.  1980). 

Queueing  theory;  response  time;  saturation  point;  throughput 
rate;  load  control;  multiprogramming;  operational  analysis; 
optimization;  SP500-65,  pp.  207-213  (Oct.  1980). 

Queuing  models;  simulation;  workload  definition;  benchmarking; 
capacity  planning;  computer  performance  evaluation;  comput- 
er performance  measurement;  computer  performance  predic- 
tion; computer  system  acquisition;  CPE  in  auditing;  installa- 
tion management;  SP500-65. 


R 

R  Aquarii;  spectrum;  temperature;  density;  long-period  variable; 
model;  nebulosity;  19507. 

Ra;  speckle;  specular  reflectance;  surface  roughness;  diffuseness; 
in-process;  manufacturing  engineering;  on-line;  optical  Fourier 
transform;  optical  techniques;  power  spectral  density;  produc- 
tion engineering;  19477. 

Rabi  oscillation;  sodium;  AC  Stark  shifts;  AC  Stark  widths; 
cesium;  hydrogen;  intermediate  resonances;  laser  pulses;  mon- 
ochromatic; multiphoton  ionization;  19159. 

Radial  distribution  function;  soft  spheres;  computer  simulation; 
conformal  solution  theory;  mixture;  molecular  dynamics; 
19538. 

Radial  distribution  functions;  truncation  error;  diamond  pressure 

cell;  /  Res.  85,  No.  2,  99-108  (Mar.-Apr.  1980). 
Radial  magnetic  field;  superconducting  coils;  absolute  ampere; 

current  balance;  magnetic  force;  J.  Res.  85,  No.  4,  257-272 

(July- Aug.  1980). 
Radial  velocities;  late  supergiants;  maser  stars;  19454. 
Radiance;   sources;    ultraviolet;   arc;   calibrations;  irradiance; 

19876. 

Radiance  temperature;  dynamic  measurements;  high  tempera- 
ture; melting;  normal  spectral  emittance;  palladium;  19063. 

Radiance  temperature;  vanadium;  emittance;  high-speed  meas- 
urements; high  temperature;  melting;  19349. 

Radiant  energy;  stoves;  wood;  chimneys;  fire  models;  fire  safety; 
fire  tests;  flues;  heating  equipment;  heat  transfer;  literature 
reviews;  NBSIR  80-2140.  Vol.  1. 

Radiant  energy;  wool  fabrics;  aramids;  burns  (injuries);  char 
strength;  convective  energy;  cotton  fabrics;  fabrics;  heat  flux; 
insulative  properties;  modacrylics;  polyesters;  protective 
clothing;  79720. 

Radiant  power  measurement;  radiometry;  silicon  photodiode; 
spectroradiometry;  absolute  spectral  response;  laser  power 
measurement;  photodetector;  19354. 

Radiation;  activation  analysis;  crystal  structure;  diffraction;  iso- 
topes; molecular  dynamics;  neutron;  neutron  radiography; 
nondestructive  evaluation;  nuclear  reactor;  TNI  117. 

Radiation;  channeling;  charged  particles;  crystals;  19139. 

Radiation;  radiation  hazards;  radiation  safety;  radiation  stand- 
ards; standardization;  standards;  history;  ionizing  radiation; 
measurements;  measurement  standards;  19551. 

Radiation;  radiation  safety;  safety;  x  rays;  calibration;  diagnostic 
x-rays;  electrical  measurements;  health;  NBSIR  80-2072. 

Radiation;  radioactivity;  radiochemical  assay;  radionuclide;  seg- 
regation; standard;  calibration;  environments;  homogeneity; 
natural  materials;  nondestructive  assay;  particles;  quality  as- 
surance; 19298. 

Radiation;  radon;  radon  daughters;  ventilation;  buildings;  envi- 
ronment; health;  measurements;  SP581. 

Radiation;  random  uncertainty;  systematic  uncertainty;  data  re- 
porting; environmental;  measurements;  19301. 

Radiation;  temperature;  velocity;  ceilings;  convection;  field; 
flame  impingement;  heat  transfer;  NBS-GCR-80-251. 

Radiation  absorbed  dose;  radiation  damage;  device  processing; 
electron  devices;  integrated  circuit  fabrication;  ion-beam  lith- 
ography; lithography;  oxide  layers;  19753. 

Radiation  curing;  radiation  processing;  radiochromic  dye  film; 
wire  and  cable;  copper  wire;  cross  linking;  dose  distribution; 
dosimetry;  electron  beams;  isodose  curves;  polyethylene;  po- 
lyvinyl butyral;  19333. 

Radiation  curing;  radiation  processing;  radiochromic  dye  films; 
dose  distribution;  dosimetry;  dye  dosimeters;  electric  wires; 
electron  beams;  isodose  curves;  19340. 

Radiation  damage;  device  processing;  electron  devices;  integrat- 
ed circuit  fabrication;  ion-beam  lithography;  lithography; 
oxide  layers;  radiation  absorbed  dose;  19753. 

Radiation  damage;  radioactivity;  reactors;  cross  sections;  fission; 
fusion;  neutron  dosimetry;  SP594.  pp.  285-296  (Sept.  1980). 
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Radiation  damage;  semiconductor  devices;  very  large  scale  inte- 
gration; x-ray  lithography;  electron-beam  lithography;  metal- 
oxide-semiconductor  device;  process-induced  radiation 
damage;  J  91 62. 

Radiation  damage;  silicon;  thyristors;  defects;  neutron  transmu- 
tation doping;  power  device  materials;  SP400-60. 

Radiation  damage;  tritium  breeding;  activation;  dosimetry; 
fusion;  neutron  heating;  neutron  transport;  SP594,  pp.  228-238 
(Sept.  1980). 

Radiation  darkening;  radiation  processing;  R-centers;  absorption 
spectroscopy;  alkali  halides;  color  centers;  darkening  of  crys- 
tals; dosimetry;  electron  dosimetry;  F-centers;  gamma-ray  do- 
simetry; lithium  fluoride;  M-centers;  megarad  dosimetry;  N- 
centers;  19352. 

Radiation  detectors;  SNM  monitors;  ZPPR;  IAEA  safeguards; 
neutron  detectors;  portal  monitors;  SP582,  pp.  365-371  (June 
1980). 

Radiation  exposure;  solar  absorber  coatings;  SRM's;  structural 
safety;  automation;  computers;  electrical  wiring;  DIM/NBS 
64,  No.  8,  1-28  (1980). 

Radiation  hazards;  radiation  safety;  radiation  standards;  stand- 
ardization; standards;  history;  ionizing  radiation;  meas- 
urements; measurement  standards;  radiation;  19551. 

Radiation  pressure;  atomic  clocks;  atomic  spectroscopy;  Dopp- 
ler  effects;  frequency  standards;  ion  storage;  laser  cooling; 
laser  spectroscopy;  19799. 

Radiation  pressure;  radiative  cooling;  Raman  scattering;  spec- 
troscopy; anti-Stokes  Raman  scattering;  atomic  physics;  laser 
scattering;  laser  spectroscopy;  Mossbauer  effect;  optical 
pumping;  19055. 

Radiation  pressure;  stellar  winds;  ultraviolet  spectra;  cool  stars; 
19095 

Radiation  processing;  R-centers;  absorption  spectroscopy;  alkali 
halides;  color  centers;  darkening  of  crystals;  dosimetry;  elec- 
tron dosimetry;  F-centers;  gamma-ray  dosimetry;  lithium  flu- 
oride; M-centers;  megarad  dosimetry;  N-centers;  radiation 
darkening;  19352. 

Radiation  processing;  radiation  sterilization;  radiochromic  dyes; 
red  Perspex;  dose  distributions;  dose  mapping;  dosimetry;  dye 
dosimetry;  electron  beams;  gamma  radiation;  leucocyanides; 
19339 

Radiation  processing;  radiochromic  dye  film;  wire  and  cable; 
copper  wire;  cross  linking;  dose  distribution;  dosimetry;  elec- 
tron beams;  isodose  curves;  polyethylene;  polyvinyl  butyral; 
radiation  curing;  19333. 

Radiation  processing;  radiochromic  dye  films;  blue  cellophane; 
cellulose  triacetate;  clear  Perspex;  dose  rate  dependence;  dosi- 
metry; dyed  plastic  dosimeters;  electron  beams;  gamma  rays; 
plastic  dosimeters;  polyvinylchloride;  19338. 

Radiation  processing;  radiochromic  dye  films;  dose  distribution; 
dosimetry;  dye  dosimeters;  electric  wires;  electron  beams;  iso- 
dose curves;  radiation  curing;  19340. 

Radiation  research;  recycled  materials;  standard  reference  data; 
standard  reference  materials;  technical  activities;  thermody- 
namics; absolute  and  physical  quantities;  analytical  chemistry; 
chemistry  research;  environmental  measurements;  materials 
science;  measurement  services;  SP572. 

Radiation  safety;  radiation  standards;  standardization;  standards; 
history;  ionizing  radiation;  measurements;  measurement  stand- 
ards; radiation;  radiation  hazards;  19551. 

Radiation  safety;  safety;  x  rays;  calibration;  diagnostic  x-rays; 
electrical  measurements;  health;  radiation;  NBSIR  80-2072. 

Radiation  shielding;  civil  defense;  fallout  protection;  gamma-ray 
shielding;  nuclear  detonations;  nuclear  war;  SP570. 

Radiation  standards;  spectral  irradiance;  spectral  radiance; 
vacuum  ultraviolet  radiation;  vacuum  ultraviolet  sources; 
19478. 

Radiation  standards;  standardization;  standards;  history;  ionizing 
radiation;  measurements;  measurement  standards;  radiation;  ra- 
diation hazards;  radiation  safety;  19551. 

Radiation  sterilization;  radiochromic  dye  dosimeter;  red  Perspex 


dosimeter;  absorbed  dose;  eerie  sulfate  dosimeter;  cobalt-60 
source;  commissioning  dosimetry;  dosimetry;  ferrous  sulfate 
dosimeter;  gamma  radiation;  process  control;  quality  control; 
19343. 

Radiation  sterilization;  radiochromic  dyes;  red  Perspex;  dose 
distributions;  dose  mapping;  dosimetry;  dye  dosimetry;  elec- 
tron beams;  gamma  radiation;  leucocyanides;  radiation  proc- 
essing; 19339. 

Radiation  therapy;  photoneutron  energy  spectrum;  SP594,  pp. 
427-428  (Sept.  1980). 

Radiation  therapy;  recommendations;  selection  of  thermolu- 
minescence  dosimetry  system;  survey;  thermoluminescence; 
United  States;  calibration;  dosimetry;  high-energy  bremsstrah- 
lung;  operational  characteristics;  TN1119. 

Radiation  transport;  gamma  ray  spectra;  integral  experiments; 
neutron  spectra;  SP594.  pp.  596-598  (Sept.  1980). 

Radiation  transport;  neutron  source  shapes;  nuclear  data;  nucle- 
ar logging;  SP594,  pp.  599-603  (Sept.  1980). 

Radiative  cooling;  Raman  scattering;  spectroscopy;  anti-Stokes 
Raman  scattering;  atomic  physics;  laser  scattering;  laser  spec- 
troscopy; Mossbauer  effect;  optical  pumping;  radiation  pres- 
sure; 19055. 

Radiative  cross  section;  thermal  neutron  capture;  SP594,  pp. 
394-396  (Sept.  1980). 

Radiative  damping;  absorption;  collisional  redistribution;  emis- 
sion; line  shape;  19710. 

Radiative  lifetime;  single  vibronic  level  spectroscopy;  CFz;  di- 
fluorocarbene;  fluorescence  excitation  spectroscopy;  Franck- 
Condon  factors;  laser  excited  fluorescence;  19371. 

Radiative  neutron  capture;  reaction  interferences;  scattered 
gamma  radiation;  XRF  analysis,  ^^^f;  metal  exploration;  nat- 
ural gamma  radiation;  neutron  activation  analysis;  neutron 
inelastic  scattering;  nuclear  cross  sections;  SP594,  pp.  615-626 
(Sept.  1980). 

Radiative  transfer;  quasars;  19316. 

Radical;  chain  reaction;  combustion;  laser;  photochemistry; 
19198 

Radical;  chain  reaction;  laser;  laser  chemistry;  19399. 

Radical  formation  upon  tensile  loading;  transverse  gradient 
flow;  birefringence  of  spheroid  suspension;  fibrous  structure; 
intrinsic  viscosity  of  macromolecules;  intrinsic  viscosity  of 
spheroids;  longitudinal  gradient  flow;  permeability  of  poly- 
mers; 19663. 

Radioactive  isotopes;  neutron  resonance;  SP594,  pp.  881-885 
(Sept.  1980). 

Radioactivity;  comparisons  to  ^^^U(n,0  and  ^^^f(sf);  experimen- 
tal prompt  neutron  spectra;  fermi-gas  model;  fission  calcula- 
tion of  prompt  fission  neutron  spectrum  as  function  of  fission- 
ing nucleus  and  excitation  energy;  SP594,  pp.  788-792  (Sept. 
1980). 

Radioactivity;  radiochemical  assay;  radionuclide;  segregation; 
standard;  calibration;  environments;  homogeneity;  natural  ma- 
terials; nondestructive  assay;  particles;  quality  assurance;  radi- 
ation; 19298 

Radioactivity!  radiopharmaceuticals;  traceability;  19483. 

Radioactivity;  radon;  ventilation;  energy  conservation;  indoor 
air  quality;  19861 

Radioactivity;  random  error;  systematic  error;  weighting  fac- 
tors; data  evaluation;  nuclear-decay  data;  19407. 

Radioactivity;  reaction  gamma  rays;  ENSDF;  evaluation;  nucle- 
ar levels;  nuclear  reactions;  nuclear  structure  data;  SP594,  pp. 
659-661  (Sept.  1980). 

Radioactivity;  reactors;  cross  sections;  fission;  fusion;  neutron 
dosimetry;  radiation  damage;  SP594,  pp.  285-296  (Sept.  1980). 

Radioactivity;  sample  preparation;  scintillation  counting;  solgel; 
inorganic  radiochemical;  liquid  scintillator;  19817. 

Radioactivity;  standardization;  alpha-particle  activity;  alpha-par- 
ticle sources;  calibration;  19297. 

Radio  antennas;  trace  characterization;  budget;  calibration  serv- 
ice; chain  reactions;  gamma  rays;  gas  flow  meters;  micro- 
waves; DIM/NBS  64,  No.  3,  1-24  (1980). 
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Radioastronomy;  rotational  transitions;  formic  acid;  interstellar 
molecules;  line  strengths;  microwave  spectra;  molecular  con- 
stants; JPCRD  9,  No.  1,  59-160  (1980). 

Radio  astronomy;  rotational  transitions;  interstellar  molecules; 
line  strengths;  methyl  cyanide;  microwave  spectra;  molecular 
constants;  JPCRD  9,  No.  3,  659-720  (1980). 

Radiobiology;  uncertainties;  cross  sections;  neutron  depth  dose; 
neutron  radiotherapy;  SP594.  pp.  440-446  (Sept.  1980). 

Radiocarbon;  atmospheric  pollution;  carbonaceous  particles; 
fossil  carbon;  insoluble  carbonaceous  material;  low  level 
counting;  pyrolysis/gas  chromatography/mass  spectrometry; 
19593. 

Radiochemical;  separation;  solvent  extraction;  activation  analy- 
sis; cadmium;  mercury;  19283. 

Radiochemical  assay;  radionuclide;  segregation;  standard;  cali- 
bration; environments;  homogeneity;  natural  materials;  non- 
destructive assay;  particles;  quality  assurance;  radiation;  radio- 
activity; 19298. 

Radiochromic  dye  dosimeter;  red  Perspex  dosimeter;  absorbed 
dose;  eerie  sulfate  dosimeter;  cobalt-60  source;  commissioning 
dosimetry;  dosimetry;  ferrous  sulfate  dosimeter;  gamma  radi- 
ation; process  control;  quality  control;  radiation  sterilization; 
19343. 

Radiochromic  dye  film;  wire  and  cable;  copper  wire;  cross 
linking;  dose  distribution;  dosimetry;  electron  beams;  isodose 
curves;  polyethylene;  polyvinyl  butyral;  radiation  curing;  radi- 
ation processing;  19333. 

Radiochromic  dye  films;  blue  cellophane;  cellulose  triacetate; 
clear  Perspex;  dose  rate  dependence;  dosimetry;  dyed  plastic 
dosimeters;  electron  beams;  gamma  rays;  plastic  dosimeters; 
polyvinylchloride;  radiation  processing;  19338. 

Radiochromic  dye  films;  dose  distribution;  dosimetry;  dye  dosi- 
meters; electric  wires;  electron  beams;  isodose  curves;  radi- 
ation curing;  radiation  processing;  19340. 

Radiochromic  dyes;  red  Perspex;  dose  distributions;  dose  map- 
ping; dosimetry;  dye  dosimetry;  electron  beams;  gamma  radi- 
ation; leucocyanides;  radiation  processing;  radiation  steriliza- 
tion; 19339. 

Radio  frequency;  surface  science;  tetrafluoroethylene  powder; 
water  conservation;  alternate  fuels;  data  communications; 
energy;  erosion;  instrument  landing;  measurements;  DIM/NBS 
64,  No.  5,  1-28  (1980). 

Radiographic  intensifier  screen  efficiency;  screen  evaluations; 
sensitivity  of  screens;  spectroradiometry  of  screens;  x-radi- 
ation  of  intensifier  screens;  fluorescent  screens;  intensifier 
screen  standards;  19234. 

Radiography;  reactor  fuel  subassemblies;  resonance  neutrons; 
thermal  neutrons;  three-dimensional  radiography;  fast  neu- 
trons; laminagraphy;  neutrons;  19214. 

Radiography;  safety;  temperature;  tracealloy;  vapor  detectors; 
wood  heating;  fire;  fluidic  sensors;  ionizing  radiation;  neutron; 
passive  solar;  DIM/NBS  64,  No.  10,  1-32  (1980). 

Radiography;  sensitivity;  standards;  ultrasonics;  calibration; 
image  quality  indicator;  nondestructive  testing;  79577. 

Radiography;  signal  processing;  tomography;  ultrasonics;  auto- 
mated testing;  continuous  monitoring;  nondestructive  testing; 
19475. 

Radiography;  standards  and  ultrasonics;  calibration;  internation- 
al; nondestructive  testing;  19879. 

Radiography;  three-dimensional  radiography;  tomography;  x-ray 
laser;  computerized  axial  tomography;  Fresnel  zone;  holo- 
graphic reconstruction;  imaging;  laminagraphy;  nondestruc- 
tive testing;  19855. 

Radiography;  traceability;  ultrasonics;  visual  testing;  acoustic 
emission;  calibration;  eddy  currents;  magnetic  particles;  non- 
destructive evaluation;  NBSIR  80-2109. 

Radiography;  ultrasonics;  acoustic  emission;  eddy  currents; 
imaging;  leakage  testing;  magnetics;  material  parameters;  non- 
destructive evaluation;  optics;  penetrants;  NBSIR  80-2162. 

Radiolabeled  additive;  solubility;  equilibrium  partitioning;  Fick- 
ian  diffusion;  food  package;  interaction  parameter;  migration; 


partition  coefficient;  19651. 

Radiometric  measurements;  reflectance;  transmittance;  absorp- 
tance;  blackbody;  ellipsoidal  reflectometer;  emittance;  hemi- 
spherical mirror  reflectometer;  integrating  spheres;  paraboloi- 
dal  mirror  reflectometer;  19299. 

Radiometric  measurements;  silicon  photovoltaic;  specific  adsorp- 
tion; 19955. 

Radiometric  transfer  standards;  radiometry;  synchrotron  radi- 
ation; detectors;  extreme  ultraviolet  radiation;  instrumentation; 
19664. 

Radiometry;  absolute  spectral  response;  detector  intercompari- 
son;  optical  radiation  measurements;  photodetector;  photo- 
metry; 19908. 

Radiometry;  calibration;  detectors;  irradiance;  light  source;  pho- 
todiode;  19592. 

Radiometry;  silicon  cell;  solar  cell;  spectral  response;  19669. 
Radiometry;  silicon  photodetector;  storage  ring;  synchrotron  ra- 
diation; 19935. 

Radiometry;  silicon  photodiode;  spectroradiometry;  absolute 

spectral  response;  laser  power  measurement;  photodetector; 

radiant  power  measurement;  19354. 
Radiometry;  soft  x-ray  diagnostics;  Csl;  Cul;  photoabsorption 

cross  sections;  photocathodes;  plasma  diagnostic  detectors; 

79602 

Radiometry;  spectral  irradiance;  spectral  radiant  power;  spec- 
troradiometry; ultraviolet  radiation  measurements;  visible  ra- 
diation measurements;  electrical  substitution  radiometer;  in- 
frared radiation  measurements;  19300. 

Radiometry;  spectral  irradiance;  standards;  vacuum  ultraviolet; 
deuterium  lamps;  19852. 

Radiometry;  storage  ring;  synchrotron;  vacuum  ultraviolet; 
VUV  standards;  79647. 

Radiometry;  synchrotron  radiation;  detectors;  extreme  ultravio- 
let radiation;  instrumentation;  radiometric  transfer  standards; 
19664. 

RadionucHde;  segregation;  standard;  calibration;  environments; 
homogeneity;  natural  materials;  nondestructive  assay;  parti- 
cles; quality  assurance;  radiation;  radioactivity;  radiochemical 
assay;  19298 

Radionuclide  production;  accelerator;  SP594,  pp.  458-463  (Sept. 
1980). 

Radiopharmaceuticals;  traceability;  radioactivity;  19483. 

Radius  of  gyration;  single  chain  scattering  form  factor;  small 
angle  neutron  scattering;  concentrated  solution;  interchain  in- 
terference; polyisoprene;  19355. 

Radon;  radon  daughters;  ventilation;  buildings;  environment; 
health;  measurements;  radiation;  SP581. 

Radon;  ventilation;  energy  conservation;  indoor  air  quality;  ra- 
dioactivity; 19862. 

Radon  daughters;  ventilation;  buildings;  environment;  health; 
measurements;  radiation;  radon;  SP581. 

Rail  freight  transportation;  regulatory  experimentation;  regula- 
tory policy;  technological  innovation;  administrative  experi- 
mentation; economic  deregulation;  evaluability  assessment; 
evaluation;  Experimental  Technology  Incentives  Program; 
NBS-GCR-ETIP  80-85. 

Railroad  rail;  sensitivity;  ultrasonic  inspection;  coupling;  mag- 
netic inspection;  nondestructive  testing;  pulsed  mode;  rail  test 
car;  19885 

Railroads;  rock  slides;  seismicity;  structural  engineering;  bridges; 
buildings;  dikes;  earthquakes;  foreign  engineering;  geology; 
highways;  housing;  landslides;  liquefaction;  power  plants; 
SP592. 

Railroad  tank  cars;  switchyard  impact  tests;  tensile  properties; 
AAR  Ml 28  steel;  Charpy  V-notch;  head  plates;  impact  prop- 
erties; nil-ductility  transition  temperatures;  NBSIR  80-2039. 

Rail  test  car;  railroad  rail;  sensitivity;  ultrasonic  inspection;  cou- 
pling; magnetic  inspection;  nondestructive  testing;  pulsed 
mode;  19885. 

Rainwater  analysis;  reference  materials;  chemical  analysis; 
NBSIR  79-1953. 
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Raman;   accordion-type   longitudinal   oscillation;   basic  node; 

higher  nodes;  polyosiethylene;  19655. 
Raman  and  infrared  spectroscopy;  conformationally  irregular 

polymers;  Green's  functions;  molecular  vibrations;  normal 

mode   calculations;   numerical   methods;   polymer  review; 

19713. 

Raman  intensities;  structural  defects;  transverse  acoustic  modes; 
bond  polarizabilities;  calculated  frequencies;  Fermi  resonance; 
longitudinal  acoustic  modes;  //-alkanes;  19692. 

Raman  microprobe;  Raman  spectra;  Raman  spectroscopy;  South 
Pole  atmosphere;  airborne  particles;  atmospheric  aerosol;  at- 
mospheric sulfate  environmental  pollution;  microsampling; 
molecular  microanalysis;  particle  microanalysis;  19883. 

Raman  microprobe;  Raman  spectroscopy;  laser-induced  effects; 
light  scattering;  microanalysis;  particle  analysis;  19650. 

Raman  microprobe;  Raman  spectroscopy;  sheet  and  chain  sili- 
cates; mineralogy;  19590. 

Raman  scattering;  semiconductors;  stress;  zinc-blende  structure; 
covalent  bonding;  diamond  structure;  elastic  constants;  gal- 
lium arsenide;  indium  antimonide;  ionicity;  optical  phonons; 
19580 

Raman  scattering;  spectroscopy;  anti-Stokes  Raman  scattering; 
atomic  physics;  laser  scattering;  laser  spectroscopy;  Moss- 
bauer  effect;  optical  pumping;  radiation  pressure;  radiative 
cooling;  19055 

Raman  scattering  theory;  standard  reference  materials;  urban 
particulate  standards;  aerosols;  atmospheric  particulate  meas- 
urements; Doppler  shift  spectrometry;  fine  particles;  micro 
Raman  spectrometry;  19581. 

Raman  spectra;  attenuated  total  reflection;  determination  of 
structure  of  carbohydrates;  infrared  spectra  of  carbohydrates; 
interpretation  of  infrared  spectra;  plane-polarized  radiation; 
19875. 

Raman  spectra;  Raman  spectroscopy;  South  Pole  atmosphere; 
airborne  particles;  atmospheric  aerosol;  atmospheric  sulfate 
environmental  pollution;  microsampling;  molecular  microana- 
lysis; particle  microanalysis;  Raman  microprobe;  19883. 

Raman  spectra;  vibrational  frequencies;  force  constants;  funda- 
mental frequencies;  infrared  spectra;  normal  vibrations;  polya- 
tomicmolecules;  JPCRD9,  No.  4,  1149-1254  (1980). 

Raman  spectrometric  method;  spectral  line  intensity  meas- 
urements; gas  mixture  composition;  gravimetrically  prepared 
gas  mixtures;  molar  intensity  ratios;  natural  gas  components; 
19540 

Raman  spectroscopy;  chemical  analysis;  fluid  inclusions;  gem- 

mology;  microanalysis;  mineralogy;  19577. 
Raman  spectroscopy;  diamond  anvil  cell;  high  pressure  physics; 

perfluoro  n-alkanes;  phase  transition;  polytetrafluoroethylene; 

19893. 

Raman  spectroscopy;  laser-induced  effects;  light  scattering;  mi- 
croanalysis; particle  analysis;  Raman  microprobe;  19650. 

Raman  spectroscopy;  South  Pole  atmosphere;  airborne  particles; 
atmospheric  aerosol;  atmospheric  sulfate  environmental  pollu- 
tion; microsampling;  molecular  microanalysis;  particle  mi- 
croanalysis; Raman  microprobe;  Raman  spectra;  19883. 

Raman  spectroscopy;  sheet  and  chain  silicates;  mineralogy; 
Raman  microprobe;  19590. 

Raman  spectroscopy;  talc;  vibrational  mode;  19583. 

Raman  spectroscopy;  tetrafluoroethylene-hexafluoroethylene  co- 
polymer; orientation;  perfluoro  n-alkanes;  polarization; 
polytetrafluoroethylene;  19633. 

Raman  spectroscopy;  Young's  modulus;  longitudinal  acoustic 
mode;  polyoxymethylene;  polypropylene;  19895. 

Raman  spectrum;  spectra;  transient  dipoles;  anisotropic  polariza- 
bility;  collision-induced;  induced  dipoles;  infrared  absorption; 
19414. 

Random-coil  polymer  chains;  relaxation  times;  self-entanglement 
effects;  computer  simulation;  end-to-end  length;  entanglement 
effects;  excluded  volume  effects;  lattice-model  polymer 
chains;  polymer  chain  dynamics;  19864. 

Random  coincidence  corrections;  U-233  decay  chain;  SP582,  pp. 


602-616  (June  1980). 

Random  cycling;  single  crystal  copper;  copper  crystal;  fatigue; 
persistent  slip  band;  plastic  strain;  19694. 

Random  driver;  stability;  uranium;  calibration;  coincidence 
counter;  neutron;  nondestructive  assay;  precision;  SP582,  pp. 
201-220  (June  1980). 

Random  equivalent  implants;  capacitance-voltage  profiling;  con- 
trolled doping  profile;  critical  channeling  angle;  crystallogra- 
phic  orientation  effects;  ion  channeling;  19232. 

Random  equivalent  implants;  capacitance-voltage  profiling;  con- 
trolled doping  profile;  critical  channehng  angle;  crystallogra- 
phic  orientation  effects;  ion  channeling;  19428. 

Random  error;  squareness;  standard  deviation;  systematic  error; 
uncertainty;  angle  block;  autocollimator;  calibration;  flatness; 
intercomparison;  NBSIR  80-1967 

Random  error;  systematic  error;  weighting  factors;  data  evalua- 
tion; nuclear-decay  data;  radioactivity;  19407. 

Random  errors;  standard  deviation;  systematic  errors;  uncertain- 
ty; check  standard;  gage  blocks;  measurement  assurance; 
NBSIR  80-2078. 

Random  fault  test  structure;  sheet  resistor;  test  methods;  test 
pattern;  test  structure;  circuit  characterization;  cross-bridge 
sheet  resistor;  electrical  alignment  test  structure;  gated  diode; 
integrated  test  structure;  microelectronic  test  structure;  proc- 
ess validation  wafer;  19165. 

Random  fault  test  structures;  resistivity;  scanning  acoustic  mi- 
croscope; scanning  electron  microscope;  semiconductor  de- 
vices; semiconductor  materials;  semiconductor  process  con- 
trol; silicon;  silicon  dioxide;  spatial  filtering  microscope;  sput- 
ter-Auger method;  test  structures;  SP400-45. 

Random  matrix  products;  steady  state;  thermal  conductivity; 
energy  current;  isotopic  disorder;  nonequilibrium;  one-dimen- 
sional harmonic  crystal;  19873. 

Random  uncertainty;  systematic  uncertainty;  data  reporting;  en- 
vironmental; measurements;  radiation;  19301. 

Random  walks;  spans;  stable  laws;  Poisson  transformation;  poly- 
mer configurations;  19654. 

Raney  nickel;  vibrational  spectrum;  catalyst;  chemisorbed  C2H4; 
neutron  inelastic  scattering;  19573. 

Range;  reflection;  scaling  parameter;  transport  mean  free  path; 
albedo;  backscatter;  electrons;  19391. 

Ranging;  resonators;  superconductivity;  aerospace;  frequency 
standards;  high-Q  cavities;  navigation;  oscillator;  19586. 

Ranking  and  selection;  selection  methodology;  binary  selection; 
computer  comparison;  computer  measurement;  computer 
service;  data  analysis;  performance  evaluation;  SP500-58. 

Rapid;  adapter;  analysis;  electrodes;  fluorides;  microvolumes; 
19279 

Rapid  measurement  technique;  1,1-difluoroethylene;  diode  laser 

spectroscopy;  heterodyne  measurement;  high-precision;  line 

assignments;  line  frequencies;  19186. 
Rapid  solidification;  amorphous  alloys;  coupled  growth;  eutectic 

solidification;  metallic  glasses;  palladium-copper-silicon  alloys; 

19891. 

Rapid  solidification;  solute  trapping;  thermodynamics;  interface 
stability;  kinetics;  microsegregation;  19946. 

Rare  earth;  crystal  field  effects;  ferromagnet;  magnetic  super- 
conductor; neutron  scattering  phase  transition;  19258. 

Rare  earth;  small  angle  scattering;  superconductivity;  crystal 
field;  magnetic  superconnectors;  neutron  scattering;  19255. 

Rare-earth  compounds;  atomic  ordering;  iron-manganese  com- 
pounds; nearest  neighbor  distances;  neutron  scattering;  profile 
refinement;  19757. 

Rare  earth  compounds;  spin  excitations;  crystal  fields;  exchange 
interaction;  magnetism;  neutron  scattering;  19256. 

Rare  earth  compounds;  spin  excitations;  crystal  fields;  exchange 
interaction;  magnetism;  neutron  scattering;  19604. 

Rare  earth-iron  intermetallics;  sublattice  magnetization;  hy- 
drides; Laves-phase;  neutron  scattering;  19617. 

Rare  earths;  Chevrel-phase;  crystal  fields;  magnetic  impurities; 
magnetic  superconductors;  19504. 
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Rare  earths;  solid  state  spin  waves;  laves-phase;  magnetism;  neu- 
tron scattering;  physics;  19616. 

Rare  earths;  spin  waves;  crystal  fields;  inelastic  scattering;  mag- 
netism; neutron  scattering;  19630. 

Rare  earths;  structural  properties;  amorphous  alloys;  magnetism; 
metallic  glasses;  neutron  scattering;  19113. 

Rare-earth  scintillator;  small-format;  x-ray  imaging  system; 
x-ray  source;  microchannel  plate;  portable;  19402. 

Rare-gas;  Zwanzig-Mori  theory;  depolarized  light  scattering; 
lattice-gas;  Lorentzian  shape;  oscillatory;  parameters;  polariza- 
bility;  19756. 

Rare  gases;  chlorine;  Hartree-Fock;  A^-matrix;  photoionization; 
19304. 

Rare  gases;  rate  coefficients;  transport;  cross  sections;  electrons; 

nitrogen;  oxygen;  19387. 
Rate  coefficient;  air  pollution;  atmospheric  chemistry;  chemical 

kinetics;  data  evaluation;  gas  phase;  photoabsorption  cross 

section;  photochemistry;  quantum  yield;  JPCRD  9,  No.  2, 

295-472  (1980). 

Rate  coefficient;  atmospheric  chemistry;  chemical  kinetics;  data 
evaluation;  nitrogen  oxides;  photoabsorption  cross  section; 
photochemistry;  quantum  yield;  NBSIR  80-2032. 

Rate  coefficients;  cross  sections;  high  electron  energy;  Max- 
well's velocity  distribution;  19356. 

Rate  coefficients;  transport;  cross  sections;  electrons;  nitrogen; 
oxygen;  rare  gases;  19387. 

Rate  constant;  air  pollution;  atmospheric  chemistry;  chemical 
kinetics;  data  evaluation;  gas  phase;  photoabsorption  cross 
section;  photochemistry;  quantum  yield;  19513. 

Rate  constant;  aromatic  molecules;  benzyl  ions;  hydride  ion 
transfer;  ion  cyclotron  resonance  spectrometer;  ion-molecule 
reactions;  19861. 

Rate  constant;  atmospheric  reactions;  combustion;  methyl  radi- 
cals; modeling;  oxidation;  oxygen;  19149. 

Rate  constant;  resonance  fluorescence;  stratospheric  ozone;  at- 
mospheric chemistry;  methyl  chloroform;  OH  radicals;  19092. 

Rate  constant;  saturation;  titration  curve;  dissolution;  Karl 
Fischer  water  determination;  mass  fraction  of  water;  19591. 

Rate  constants;  free  radicals;  heats  of  formation;  ion  cyclotron 
resonance  spectrometer;  ion-molecule  reactions;  ions;  19839. 

Rate  constants;  recombination;  addition;  chemical  kinetics;  de- 
composition; disproportionation;  H-transfer;  initiation;  isomer- 
ization;  n-alkane  pyrolysis;  JPCRD  9,  No.  3,  523-560  (1980). 

Rate  constants;  resonance  fluorescence;  atmospheric  modeling; 
oxygen  atoms;  ozone;  19526. 

Rate  constants;  saturation  effect;  chemical  kinetics;  exposure; 
exposure  reciprocity;  kinetic  equations;  photochemistry; 
photon  intensity;  photoresist  exposure;  19418. 

Rate  of  heat  release;  calorimetry;  fire  test;  heat  of  combustion; 
heat  release;  oxygen  consumption;  oxygen  consumption  calor- 
imetry; 19600. 

Rate  of  reaction;  sulfur;  Arrhenius  parameters;  chemical  kinet- 
ics; combustion;  decomposition;  free  radicals;  gas  phase;  hy- 
drocarbons; hydrogen;  nitrogen;  oxygen;  NSRDS-67. 

Rate  of  reaction;  sulfur;  Arrhenius  parameters;  chemical  kinet- 
ics; combustion;  decomposition;  free  radicals;  gas  phase;  hy- 
drocarbons; hydrogen;  nitrogen  oxygen;  NBSIR  80-2118. 

Rate-of-retum;  savings-to-investment  ratio;  benefit-cost;  building 
design;  construction  economics;  discounting;  economics; 
energy  conservation;  life-cycle  cost;  payback;  SP544. 

Rate  of  return;  solar  economics;  windows;  benefit  cost;  building 
economics;  discounting;  economic  analysis;  economic  efficien- 
cy; energy  conservation;  incentives;  life-cycle  cost;  payback; 
H132. 

Rate  structure;  regulatory  commissions;  regulatory  process; 
technological  innovation;  time  varying  rates;  computer 
models;  electric  utilities;  Experimental  Technology  Incentives 
Program;  marginal  costing;  NBS-GCR-ETIP  79-79. 

Rate  structures;  water  conservation;  consumer  education; 
energy  conservation;  feedback;  incentives;  metering;  NBSIR 
80-2119. 


Rating  procedure;  residential  heating;  seasonal  performance;  test 
method;  central  air  conditioners;  central  heating  equipment; 
heating  seasonal  performance;  heat  pumps;  NBSIR  80-2002. 

Rating  procedure;  seasonal  cost  of  operation;  add-on  heat 
pumps;  furnaces;  heat  pumps;  hybrid  heat  pumps;  hybrid  sys- 
tems; NBSIR  80-2090. 

Ratio;  standards;  cross  sections;  eV  neutrons;  SP594,  pp.  97-100 
(Sept.  1980). 

Ratio  data;  cross-reaction  covariances;  SP594,  pp.  63-67  (Sept. 
1980). 

Rationale;  standardization;  economic  impact  of  regulations;  eco- 
nomic impact  of  standards;  economic  information  on  stand- 
ards; Federal  use  of  voluntary  standards;  procedural  history; 
NBSIR  80-2123. 

Ratio  '^■'Cs/^'Cs;  residual  decay  heat;  sensitivity  analysis;  cap- 
ture cross  section  of  pseudo  fission  product;  fission  products 
kinetics;  SP594,  pp.  886-889  (Sept.  1980). 

Rator;  resin;  wear;  alloy;  base  metal;  casting;  composite;  cyanoa- 
crylate;  dental  alloy;  initiator;  NBSIR  79-1943. 

Rayleigh  scattering;  backscattering;  fiber  attenuation;  fiber  loss; 
fiber  scattering;  optical  time  domain  reflectometry;  TN1018. 

Rayleigh  waves;  stability;  surface  anisotropy;  composites;  dura- 
bility; eutectics;  19153. 

Razor  blade;  SEM;  stylus;  surface;  surface  roughness;  surface 
texture;  metrology;  profilometer;  19064. 

Rb  frequency  standards;  wall  coating;  cavity  pulling;  frequency 
stability;  microwave  power  dependence;  optical  pumping; 
19777 

Rb"  frequency  standard;  wall  coating;  buffer  gas;  cavity  pull- 
ing; frequency  dependence;  line  inhomogeneity;  19517. 

R  CrB  Stars;  stellar  evolution;  stellar  pulsation;  helium  stars; 
19711. 

R-centers;  absorption  spectroscopy;  alkali  halides;  color  centers; 
darkening  of  crystals;  dosimetry;  electron  dosimetry;  F-cen- 
ters;  gamma-ray  dosimetry;  lithium  fluoride;  M-centers;  me- 
garad  dosimetry;  N-centers;  radiation  darkening;  radiation 
processing;  19352. 

R&D;  R&D  in  World  War  II;  bootleg  R&D;  government  labo- 
ratories; industrial  management;  19506. 

R&D  in  World  War  II;  bootleg  R&D;  government  laboratories; 
industrial  management;  R&D;  19506. 

Reaccreditation;  site  visit;  accreditation;  accreditation  commit- 
tee; American  Industrial  Hygiene  Association;  coordinator; 
industrial  hygiene  laboratories;  laboratory;  PAT;  perform- 
ance; personnel;  proficient;  quality  control;  SP591,  pp.  67-70 
(Aug.  1980). 

Reaction;  trans-2-butene;  hydroxyl  radical;  nitrates  ozone;  nitro- 
gen dioxide;  19521. 

Reaction  dynamics;  surface  reactions;  molecular  processes; 
19880. 

Reaction  gamma  rays;  ENSDF;  evaluation;  nuclear  levels;  nu- 
clear reactions;  nuclear  structure  data;  radioactivity;  SP594, 
pp.  659-661  (Sept.  1980). 

Reaction  interferences;  scattered  gamma  radiation;  XRF  analy- 
sis, ^^^f;  metal  exploration;  natural  gamma  radiation;  neutron 
activation  analysis;  neutron  inelastic  scattering;  nuclear  cross 
sections;  nuclear  reactors;  SP594,  pp.  615-626  (Sept.  1980). 

Reaction  mechanism;  synthetic  intermediate;  x-ray  structure  de- 
termination; zwitterion;  inner  salt;  iodonium  compound; 
19939 

Reaction  mechanisms;  textile  dyes;  economic;  elastomers;  mate- 
rials; ozone;  paint;  photochemical  oxidants;  19768. 

Reaction  rate  distribution;  reaction  rate  ratio;  reactivity  worth; 
sodium  void  coefficient;  structural  materials;  benchmark  tests; 
control  rod  worth;  Doppler  coefficient;  JENDL-1;  SP594,  pp. 
581-585  (Sept.  1980). 

Reaction  rate  ratio;  reactivity  worth;  sodium  void  coefficient; 
structural  materials;  benchmark  tests;  control  rod  worth; 
Doppler  coefficient;  JENDL-1;  reaction  rate  distribution; 
SP594,  pp.  581-585  (Sept.  1980). 

Reaction  rate  ratios;  reactivity  worths;  ZPR  critical  assembly; 
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delayed  neutron  data;  eigenvalue;  ENDF/B-IV;  integral  ex- 
periments; SP594,  pp.  297-306  (Sept.  1980). 

Reaction  rate  theory;  slow  crack  growth;  surface  chemistry; 
atmosphere-assisted  slow  crack  growth;  chemically  assisted 
fracture;  fracture;  fracture  models;  19588. 

Reaction  rate  theory;  slow  crack  growth;  surface  energy;  envi- 
ronmental fracture;  fracture;  materials  failure;  19843. 

Reactive  collisions;  vibrational  excitation;  electronic  excitation; 
laser;  photodissociation;  quantum  yield;  quenching;  19336. 

Reactive  gas;  diffusion  cell;  organic  parent  compound;  pyrolyz- 
ing  tube;  U.S.  Patent  4,224,279. 

Reactive  sputtering;  transparent-conductive  coatings;  glassy 
structure;  laser  damage  resistance;  materials  properties;  oxide 
coatings;  SP568.  pp.  359-375  (July  1980). 

Reactivity;  spectral  index;  uranium;  autoradiography;  fast  criti- 
cal assemblies;  nondestructive  assay;  plutonium;  SP582,  pp. 
391-424  (June  1980). 

Reactivity  worth;  sodium  void  coefficient;  structural  materials; 
benchmark  tests;  control  rod  worth;  Doppler  coefficient; 
JENDL-1;  reaction  rate  distribution;  reaction  rate  ratio; 
SP594.  pp.  581-585  (Sept.  1980). 

Reactivity  worths;  ZPR  critical  assembly;  delayed  neutron  data; 
eigenvalue;  ENDF/B-IV;  integral  experiments;  reaction  rate 
ratios;  SP594,  pp.  297-306  (Sept.  1980). 

Reactor  cooling;  reactor  safety  system;  sequence  of  events; 
Three  Mile  Island;  China  syndrome  myth;  hydrogen  bubble 
myth;  SP594,  pp.  916-919  (Sept.  1980). 

Reactor  dosimetry;  threshold  reactions;  U-fission  spectrum  aver- 
aged cross  sections;  excitation  function;  fluence  monitor; 
SP594  pp.  199-203  (Sept.  1980). 

Reactor  fuel  subassemblies;  resonance  neutrons;  thermal  neu- 
trons; three-dimensional  radiography;  fast  neutrons;  lamina- 
graphy;  neutrons;  radiography;  19214. 

Reactors;  cross  sections;  fission;  fusion;  neutron  dosimetry;  radi- 
ation damage;  radioactivity;  SP594,  pp.  285-296  (Sept.  1980). 

Reactors;  standards;  technology;  biomedical;  conference;  fission; 
fusion;  nuclear  cross  sections;  SP594. 

Reactor  safety  system;  sequence  of  events;  Three  Mile  Island; 
China  syndrome  myth;  hydrogen  bubble  myth;  reactor  cool- 
ing; SP594.  pp.  916-919  (Sept.  1980). 

leadability  analysis;  service  specification  transport  protocol; 
verification;  alternating  bit  protocol;  communication  protocol; 
file  transfer  protocol;  protocol  specification;  NBS-GCR-80- 
281. 

Real  time;  robot;  sensory  feedback;  vision  system;  line  follow- 
ing; part  acquisition;  plane  of  light;  19096. 

Real-time  accountability;  glovebox  filter;  in-line  holdup  monitor; 
Nal  detector;  nondestructive  assay;  SP582,  pp.  308-312  (June 
1980). 

Real-time  radiography;  x-ray  image  magnifier;  background  scat- 
tering; collimation;  high  resolution;  image  intensifier;  image 
signals;  microradiography;  monochromatic  radiography; 
19863. 

Rearrangements  inequality;  arithmetic-geometric  mean  inequal- 
ity; compound  interest;  inequalities;  19381. 

Rebar  corrosion;  bridge  deck  corrosion;  corrosion  in  concrete; 
corrosion  of  steel;  polarization  technique;  NBSIR  80-2012. 

Recall  intervals;  calibration  interval;  calibration  interval  algo- 
rithms; calibration  requirements;  decision  table;  interval  ad- 
justment; measurement;  metrology;  PMTE;  NBS-GCR-80-283. 

Receiver;  retroreflectometer;  retroreflector;  sample  carrier;  co- 
efficient of  luminous  intensity;  coefficient  of  retroreflection; 
projector;  19394. 

Recertification;  architects;  codes;  earthquake;  engineers;  Florida; 
inspection;  legislation;  SP586.  pp.  197-203  (June  1980). 

Reciprocity;  synchronization;  clocks;  Loran-C;  propagation; 
19524 

Recirculating  accelerators;  room-temperature  rf  systems;  cw  ac- 
celerators; electron  accelerators;  microtron;  19494. 

Recombinant  DNA;  registration  and  approval;  voluntary  stand- 
ards; clinical  laboratories;  cost  effectiveness;  environmental 


laboratories;  licensure;  performance  evaluation;  physician's 
office  laboratories;  proficiency  testing;  public  health;  SP591, 
pp.  63-66  (Aug.  1980). 

Recombination;  addition;  chemical  kinetics;  decomposition;  dis- 
proportionation;  H-transfer;  initiation;  isomerization;  «-alkane 
pyrolysis;  rate  constants;  JPCRD  9,  No.  3,  523-560  (1980). 

Recommendations;  selection  of  thermoluminescence  dosimetry 
system;  survey;  thermoluminescence;  United  States;  calibra- 
tion; dosimetry;  high-energy  bremsstrahlung;  operational 
characteristics;  radiation  therapy;  TNI  119. 

Recommended  practice;  benefit-cost  analysis;  building  econom- 
ics; buildings;  building  systems  standard;  cost;  discounting; 
economic  analysis;  inflation;  life-cycle  cost;  present  worth 
analysis;  NBSIR  80-2040 

Recommended  practice;  reliability  service  life;  accelerated  aging 
tests;  building  components;  building  materials;  durability;  life 
testing;  prediction;  TNI  120. 

Recommended  thermocouples;  temperature  measurement;  ther- 
mocouple insulators;  thermocouple  lead  tempering;  thermo- 
couple materials;  thermocouples;  thermocouple  thermometry; 
high  temperature  thermocouples;  19070. 

Reconstruction  algorithm;  tomography;  absorption  measure- 
ment; combustion  measurements;  convolution  algorithm;  dif- 
fusion jet;  laser  diagnostics;  19822. 

Recovery  efficiency;  residential;  standby  loss;  test  procedures; 
water  heaters;  energy  conservation;  energy  consumption;  gas 
pilot;  heat  loss;  insulation;  modifications;  NBSIR  79-1783. 

Recycled  base  stocks;  thermal  analysis;  virgin  base  stocks;  dif- 
ferential scanning  calorimeter;  lubricating  oil;  metal  surface 
effects;  nitrogen  dioxide;  oxidation;  19788. 

Recycled  burner  fuel  oil;  substantial  equivalency;  used  oil;  waste 
oil;  fuel  oil;  petroleum  standards;  petroleum  test  methods; 
TN1130. 

Recycled  materials;  standard  reference  data;  standard  reference 
materials;  technical  activities;  thermodynamics;  absolute  and 
physical  quantities;  analytical  chemistry;  chemistry  research; 
environmental  measurements;  materials  science;  measurement 
services;  molecular  science;  SP572. 

Recycled  oil;  re-refined  oil;  used  oil;  waste  oil;  engine  oil;  hy- 
draulic oil;  industrial  oil;  lubricating  oil;  oil  specifications; 
petroleum  standards;  petroleum  test  methods;  SP584. 

Recycle  GPC;  recycle  liquid  size  chromatography;  anionic  po- 
lystyrenes; column  spreading;  GPC;  liquid  size  exclusion 
chromatography;  narrow  fractions;  polydispersity;  19426. 

Recycle  liquid  size  chromatography;  anionic  polystyrenes; 
column  spreading;  GPC;  liquid  size  exclusion  chromato- 
graphy; narrow  fractions;  polydispersity;  recycle  GPC;  19426. 

Red  giants;  abundances;  evolution;  planetary  nebulae;  19845. 

Redox  reactions;  stability;  transition  metals;  accelerators;  ambi- 
ent polymerization;  ascorbic  acid;  dental  monomers;  initiator 
systems;  organic  peroxides;  19062. 

Red  Perspex;  dose  distributions;  dose  mapping;  dosimetry;  dye 
dosimetry;  electron  beams;  gamma  radiation;  leucocyanides; 
radiation  processing;  radiation  sterilization;  radiochromic 
dyes;  19339 

Red  Perspex  dosimeter;  absorbed  dose;  eerie  sulfate  dosimeter; 
cobalt-60  source;  commissioning  dosimetry;  dosimetry;  ferrous 
sulfate  dosimeter;  gamma  radiation;  process  control;  quality 
control;  radiation  sterilization;  radiochromic  dye  dosimeter; 
19343. 

Reduced  forms;  space  group  frequency;  symmetry;  Bravais  lat- 
tice; classification;  crystal  data;  19832. 

Reduced  moments;  star-branched  polymers;  branched  polymers; 
expansion  factor;  mean-square  radius  of  gyration;  Monte- 
Carlo;  79656. 

Reduction  in  area;  slow  strain  rate  technique;  strain  rate;  stress 
corrosion  cracking;  2124-T851;  7075;  7075-T6;  7075-T7351; 
air;  alternate  immersion  test;  aluminum  alloys;  ductility;  elon- 
gation; heat  treatment;  NaCl;  plate  gage;  19622. 

Reentrant  beaker;  semiconductor  detector  efficiency;  standards; 
detector  efficiency;  gamma-ray  efficiency;  Marinelli  beaker; 
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19408. 

Reentrant  chamber;  exposure  standard;  iridium- 192  seeds;  NBS 
standard  graphite  chambers;  open-air  geometry;  J.  Res.  85, 
No.  1,  19-25  (Jan.-Feb.  1980). 

Reentrent  superconductor;  Chevrel  phase;  crystal  fields;  Laves- 
phase;  magnetic  superconductor;  neutron  scattering;  19629. 

Re-examination;  technicians;  accreditation;  certification;  col- 
leges; confidence;  criteria;  evaluation;  hospitals;  inspectors; 
marketing;  qualification;  SP591,  pp.  3-5  (Aug.  1980). 

Referee  measurement  methods;  robust  statistical  methods;  sys- 
tematic error,  robust  statistical  methods;  item-dependent 
error;  measurement  error;  nuclear  material  accounting;  19332. 

Reference  data;  steam;  water;  critically  evaluated  data;  19569. 

Reference  intensities;  standard;  x-ray  diffraction;  crystal  struc- 
tures; lattice  constants;  powder  patterns;  Monogr.  25,  Section 
17. 

Reference  materials;  chemical  analysis;  rainwater  analysis; 
NBSIR  79-1953. 

Reference  materials;  special  nuclear  materials;  x-ray  fluores- 
cence; accountability;  accuracy;  gamma  spectrometry;  mass 
spectrometry;  nondestructive  assay;  nuclear  safeguards;  preci- 
sion; SP582. 

Reference  materials;  traceability;  destructive;  nondestructive 
measurements;  nuclear  materials;  SP582,  pp.  1-14  (June  1980). 

Reference  method;  semiautomated  pipetting;  serum  lithium  anal- 
ysis; statistical  analysis;  accuracy;  clinical  analysis;  clinical 
chemistry;  definitive  method;  electrolytes;  flame  atomic  ab- 
sorption spectroscopy;  interlaboratory  testing;  precision; 
5^260-69. 

Reference  method;  statistical  analysis;  total  serum  cholesterol; 
cholesterol;  definitive  method;  gas  chromatography/mass 
spectrometry;  isotope  dilution/mass  spectrometry;  19554. 

Reference  methods;  SI  units;  standard  reference  materials;  tra- 
ceability; definitive  methods;  measurement  compatibility;  pro- 
tocol; SP582.  pp.  15-24  (June  1980). 

Reference  methods;  standard  methods;  standard  reference  mate- 
rials; definitive  methods;  measurement  compatibility;  19575. 

Reference  methods;  standard  reference  materials;  definitive 
methods;  environmental  measurements;  quality  assurance; 
19574 

Reference  standard;  thallium;  thallium  chromate;  absolute  ratios; 
atomic  weight;  isotopic  abundance;  J.  Res.  85,  No.  1,  1-10 
(Jan.-Feb.  1980). 

Reference  standards;  eddy  current;  finite  element  analysis;  multi- 
frequency;  nuclear  applications;  pattern  recognition;  19251. 

Reference  thermometer;  thermometer;  calibration;  check  ther- 
mometers; fixed  points;  International  Practical  Temperature 
Scale  of  1968;  measurement  assurance  program;  platinum 
resistance  thermometer;  SP591,  pp.  137-145  (Aug.  1980). 

Reflectance;  chemical  vapor  deposition;  composition;  crystal 
structure;  grain  size;  molybdenum  thin  films;  SP568,  pp.  287- 
292  (July  1980). 

Reflectance;  silicon  photodiodes;  cleaning;  dirt  films;  19675. 

Reflectance;  spectrophotometry;  specular;  standards;  mirrors; 
19335. 

Reflectance;  synchrotron  radiation;  vacuum  ultraviolet;  BeFz 
glass;  exciton  resonance;  photoelectron  spectra;  SP568,  pp. 
119-123  (July  1980). 

Reflectance;  transmittance;  absorptance;  blackbody;  ellipsoidal 
reflectometer;  emittance;  hemispherical  mirror  reflectometer; 
integrating  spheres;  paraboloidal  mirror  reflectometer;  radio- 
metric measurements;  19299. 

Reflection;  scaling  parameter;  transport  mean  free  path;  albedo; 
backscatter;  electrons;  range;  19391. 

Reflections;  spectral  bandpass;  standard  reference  materials  in 
spectrophotometry;  stray  radiation;  transmittance  stability;  fil- 
ters for  spectrophotometry;  metal-on-fused  silica  filters;  opti- 
cal transmittance  accuracy;  polarization;  SP260-68. 

Reflectivity;  reflectometer;  solid  state  physics;  synchrotron  radi- 
ation; ultraviolet  optical  system  design;  ultraviolet  spectros- 
copy; extreme  ultraviolet  mirrors;  extreme  ultraviolet  tele- 


scopes; optical  constants;  19640. 

Reflectometer;  return  loss;  Schottky-barrier  diodes;  semiconduc- 
tor diodes;  standing-wave  ratio  (SWR);  conversion  loss;  diode 
measurement;  intermediate-frequency  (i-f)  output  conduc- 
tance; measurement  uncertainties;  microwave  mixer  diodes; 
modulation;  point-contact  diodes;  SP400-16. 

Reflectometer;  solid  state  physics;  synchrotron  radiation;  ultra- 
violet optical  system  design;  ultraviolet  spectroscopy;  extreme 
ultraviolet  mirrors;  extreme  ultraviolet  telescopes;  optical  con- 
stants; reflectivity;  19640. 

Reflectometers;  spectrophotometers;  high-temperature;  infrared; 
optical  instrumentation;  SP568.  pp.  281-286  (July  1980). 

Reflectors;  thin  film;  absorption;  calorimetry;  damage;  electric 
field;  high  energy  laser;  laser  damage;  SP568,  pp.  377-390 
(July  1980). 

Reformatting;  reorganization;  restructuring;  data  base;  database 
management;  file  maintenance;  19076. 

Refractive  index;  glass;  lasers;  photoelasticity;  piezooptic;  19842. 

Refractive  index;  relative  dielectric  impermeability;  absorption 
coefficient;  birefringence;  crystal  optics;  dielectric  constant; 
elasto-optic;  electro-optic;  photoelastic;  piezo-optic;  19257. 

Refractive  index;  reverse  bonded  phase  chromatography;  silicon 
analysis;  size  exclusion  chromatography;  tin  analysis;  frac- 
tionation; graphite  furnace  atomic  absorption;  high  pressure 
liquid  chromatography;  organometallic  polymers;  organotin 
silicate;  19398. 

Refractive  index;  silicon;  temperature  coefficient  of  refractive 
index;  germanium;  optical  constants;  JPCRD  9,  No.  3,  561-658 
(1980). 

Refractive  index;  strength;  striae;  electron  microprobe;  glass; 

interferometry;  ion-exchange;  19744. 
Refractive  index;  temperature  coefficient  of  refractive  index; 

alkaline  earth  halides;  optical  constants;  JPCRD  9,  No.  1,  161- 

290  (1980). 

Refractive  index;  thermal  coefficient  of  refractive  index;  ultra- 
violet; alkali  halides;  crystalline  materials;  glasses;  photoelastic 
constants;  19275. 

Refractories,  dental;  specifications,  dental;  waxes,  dental;  alloy, 
base,  dental;  alloy,  gold,  dental;  amalgam,  dental;  cements, 
dental;  dental  materials;  gypsums,  dental;  impression  materials, 
dental;  polymers,  dental;  19052. 

Refrigeration;  specific  heat  strontium  titanate;  ceramics;  cryo- 
genics; dielectric  constant;  electrocaloric  effect;  entropy;  fer- 
roelectrics;  glass-ceramics;  heat  switches;  polarization;  19534. 

Refrigeration;  superconducting  devices;  cryogenics;  instrumenta- 
tion; 19323. 

Refrigeration;  thermometry;  cooling  power;  dilution  refrigera- 
tor; liquid  He^  19074 

Refrigerator;  regenerator  materials;  Stirling  cycle;  cryocoolers; 
helium  liquefaction;  19359. 

Refuge;  building  codes;  building  design;  building  fires;  building 
management;  egress;  emergencies;  escape;  evacuation;  fire 
alarm  systems;  fire  departments;  fire  safety;  handicapped;  life 
sarfety;  SP585. 

Refuge;  building  codes;  building  design;  building  fires;  building 
management;  egress;  emergencies;  escape;  evacuation;  fire 
alarm  systems;  fire  departments;  fire  safety;  handicapped;  life 
safety;  NBSIR  80-1965 

Refuse-derived-fuels;  sample  characterization;  sample  processing 
effects;  25  gram  capacity  bomb  calorimeter;  bomb  calori- 
metry; gross  calorific  values;  NBSIR  80-1968. 

Regenerator  materials;  Stirling  cycle;  cryocoolers;  helium  lique- 
faction; refrigerator;  19359. 

Registration  and  approval;  voluntary  standards;  clinical  labora- 
tories; cost  effectiveness;  environmental  laboratories;  licen- 
sure; performance  evaluation;  physician's  office  laboratories; 
proficiency  testing;  public  health;  recombinant  DNA;  SP591, 
pp.  63-66  (Aug.  1980). 

Registration  of  servicemen;  unit  pricing;  weighmaster  law;  basic 
weights  and  measures  law;  method  of  sale  of  commodities; 
open  dating;  packaging  and  labeling;  H130,  1979  Edition. 
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Registrat' m  of  servicemen;  unit  pricing;  weighmaster  law;  basic 
weigh  J  &  measures  law;  method  of  sale  of  commodities;  open 
datin; ,  packaging  &  labeling;  H130,  1980  Edition. 

Regres!  on;  statistics;  covariance  matrix;  curve  fitting;  iterative 
refin  .ment;  least  squares  solution;  linear  constraints;  overde- 
termined  system  of  equations;  19154. 

Regression;  statistics;  test  problems;  algorithms;  computer  pro- 
grams; least  squares;  19158. 

Regression;  statistics;  test  problems;  test  results;  algorithms; 
curve  fitting;  least  squares;  modified  Gram-Schmidt;  pseudoin- 
verse;  TNI  126. 

Regression;  underdetermined  system  of  equations;  covariance 
matrix;  curve  fitting;  iterative  refinement;  least  squares  solu- 
tion; linear  constraints;  overdetermined  system  of  equations; 
19155. 

Regulation;  air  pollution;  Clean  Air  Act;  emission  control  tech- 
nology; Environmental  Protection  Agency;  innovative  tech- 
nology; innovative  waivers;  NBS-GCR-ETIP  80-88. 

Regulation;  air  pollution;  economic  incentives;  Emission  Offset 
Interpretative  Ruling;  Environmental  Protection  Agency; 
market  mechanisms;  NBS-GCR-ETIP  80-86. 

Regulation;  air  pollution;  economic  incentives;  emission  offsets; 
emission  reduction  trading;  market  mechanisms;  NBS-GCR- 
ETIP  80-90. 

Regulation;  regulatory  impacts;  technology;  building  codes; 
building  laws  and  regulations;  code  development;  court  deci- 
sions; legal  basis;  liability;  NBS-GCR-80-286. 

Regulation;  rulemaking;  air  pollution;  Clean  Air  Act;  Environ- 
mental Protection  Agency;  public  comment;  NBS-GCR-ETIP 
80-89 

Regulation;  safety  regulation;  standards  organizations;  voluntary 
standards;  administrative  law;  law;  legal  aspects  of  standards; 
NBS-GCR-79-171. 

Regulation;  standardization;  standards;  benefit-cost  analysis; 
benefit-risk  analysis;  benefits;  bibliography;  costs;  economics; 
evaluation;  literature  search;  NBSIR  80-2015. 

Regulations;  additives;  diffusion;  food  additives;  indirect  addi- 
tives; migration;  models;  NBSIR  80-1999. 

Regulations;  rehabilitation;  code  provisions;  comparison;  existing 
buildings;  housing  codes;  model  codes;  performance  levels; 
SP586.  pp.  117-133  (June  1980). 

Regulations;  safety;  standards;  concrete;  construction;  cooling 
tower;  formwork;  hoisting  system;  NBSIR  80-1964. 

Regulations;  standards;  State  energy  conservation  office  contact 
personnel;  State  energy  conservation  plans  and  programs; 
energy  conservation  measures  for  consumer  products;  Energy 
Exteiision  Service  (EES)  program;  NBSIR  80-2017. 

Regulatory  approaches;  building  code  enforcement;  buildings; 
design;  energy  conservation;  housing  codes;  SP586. 

Regulatory  commission;  regulatory  process;  technological  inno- 
vation; electric  utility;  future  test  year;  NBS-GCR-ETIP  79- 
76. 

Regulatory  commissions;  regulatory  process;  computer  pro- 
grams; electric  utilities;  Experimental  Technology  Incentives 
Program;  interim  adjustment  procedures;  NBS-GCR-ETIP  79- 
77. 

Regulatory  commissions;  regulatory  process;  technological  inno- 
vation; computer  model;  electric  utilities;  Experimental  Tech- 
nology Incentives  Program;  financial  projections;  productiv- 
ity; NBS-GCR-ETIP  79-74 

Regulatory  commissions;  regulatory  process;  technological  inno- 
vation; computer  program;  electric  utilities;  ETIP;  financial 
projections;  NBS-GCR-ETIP  79-73. 

Regulatory  commissions;  regulatory  process;  technological  inno- 
vation; electric  utilities;  Experimental  Technology  Incentives 
Program;  productivity;  NBS-GCR-ETIP  79-82. 

Regulatory  commissions;  regulatory  process;  technological  inno- 
vation; electric  utilities;  Experimental  Technology  Incentives 
Program;  productivity;  NBS-GCR-ETIP  79-81. 

Regulatory  commissions;  regulatory  process;  technological  inno- 
vation; time  varying  rates;  computer  models;  electric  utilities; 


Experimental  Technology  Incentives  Program;  marginal  cost- 
ing; rate  structure;  NBS-GCR-ETIP  79-79. 

Regulatory  coordination;  standardization  and  international  har- 
monization; building  codes;  building  standards;  dimensional 
coordination;  metrication;  19518. 

Regulatory  experimentation;  administrative  experimentation; 
evaluation;  Experimental  Technology  Incentives  Program; 
nuclear  regulatory  standards;  NBSIR  80-2086. 

Regulatory  experimentation;  regulatory  policy;  standards;  tech- 
nological innovation;  administrative  experimentation;  evalua- 
bility  assessment;  evaluation;  Experimental  Technology  Incen- 
tives Program;  experimental  variance;  Occupational  Safety 
and  Health  Administration;  TN1114. 

Regulatory  experimentation;  regulatory  policy;  technological  in- 
novation; administrative  experimentation;  economic  deregula- 
tion; evaluability  assessment;  evaluation;  Experimental  Tech- 
nology Incentives  Program;  intermodal  freight  transportation; 
NBS-GCR-ETIP  80-85. 

Regulatory  impacts;  technology;  building  codes;  building  laws 
and  regulations;  code  development;  court  decisions;  legal 
basis;  liability;  regulation;  NBS-GCR-80-286. 

Regulatory  lag;  utility  commissions;  caseload  management;  case 
scheduling;  common  data  formatting;  Experimental  Technol- 
ogy Incentives  Program;  hearing  procedures;  NBS-GCR- 
ETIP  79-71 

Regulatory  liability;  test  standards;  voluntary  consensus  stand- 
ards; accreditation  systems;  certification;  evaluation  of  inspec- 
tion organizations;  evaluation  of  testing  organizations;  inspec- 
tion standards;  laboratory  accreditation;  SP591,  pp.  11-14 
(Aug.  1980). 

Regulatory  policy;  standards;  technological  innovation;  adminis- 
trative experimentation;  evaluability  assessment;  evaluation; 
Experimental  Technology  Incentives  Program;  experimental 
variance;  Occupational  Safety  and  Health  Administration; 
regulatory  experimentation;  TNI  114. 

Regulatory  policy;  technological  innovation;  administrative  ex- 
perimentation; economic  deregulation;  evaluability  assessment; 
evaluation;  Experimental  Technology  Incentives  Program;  in- 
termodal freight  transportation;  Interstate  Commerce  Com- 
mission; NBS-GCR-ETIP  80-85. 

Regulatory  process;  computer  programs;  electric  utilities;  Ex- 
perimental Technology  Incentives  Program;  interim  adjust- 
ment procedures;  regulatory  commissions;  NBS-GCR-ETIP 
79-77. 

Regulatory  process;  simulation;  building  codes;  building  fires; 
computer-aided  design;  computer  simulation;  fire  research; 
human  performance;  modeling;  SP586,  pp.  205-224  (June 
1980). 

Regulatory  process;  technological  innovation;  computer  model; 
electric  utilities;  Experimental  Technology  Incentives  Pro- 
gram; financial  projections;  productivity;  regulatory  commis- 
sions; NBS-GCR-ETIP  79-74 

Regulatory  process;  technological  innovation;  computer  pro- 
gram; electric  utilities;  ETIP;  financial  projections;  regulatory 
commissions;  NBS-GCR-ETIP  79-73. 

Regulatory  process;  technological  innovation;  electric  utilities; 
Experimental  Technology  Incentives  Program;  productivity; 
regulatory  commissions;  NBS-GCR-ETIP  79-81. 

Regulatory  process;  technological  innovation;  electric  utilities; 
Experimental  Technology  Incentives  Program;  productivity; 
regulatory  commissions;  NBS-GCR-ETIP  79-82. 

Regulatory  process;  technological  innovation;  electric  utility; 
future  test  year;  regulatory  commission;  NBS-GCR-ETIP  79- 
76 

Regulatory  process;  technological  innovation;  time  varying 
rates;  computer  models;  electric  utilities;  Experimental  Tech- 
nology Incentives  Program;  marginal  costing;  rate  structure; 
regulatory  commissions;  NBS-GCR-ETIP  79-79. 

Rehabilitation;  building  codes;  building  regulations;  building 
technology;  economics;  19160. 

Rehabilitation;  code  provisions;  comparison;  existing  buildings; 
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housing  codes;  model  codes;  performance  levels;  regulations; 
SP586.  pp.  117-133  (June  1980). 

Rehabilitation;  renovation;  applied  economics;  building  codes; 
building  economics;  cost  estimation;  economic  analysis;  engi- 
neering economics;  housing;  mathematical  programming;  opti- 
mization; BSS129. 

Reinforcing  steels;  structural  engineering;  concrete  (reinforced); 
creep  tests;  evaluation;  organic  coating;  pullout  tests;  19077. 

Relative  apparent  molal  enthalpy;  relative  partial  molal  enth- 
alpy; sulfuric  acid;  thermochemistry;  calorimetry;  electrolytes; 
enthalpy  of  dilution;  heat;  hydrochloric  acid;  lithium  chloride; 
J.  Res.  85,  No.  1,  11-17  (Jan.-Feb.  1980). 

Relative  dielectric  impermeability;  absorption  coefficient;  bire- 
fringence; crystal  optics;  dielectric  constant;  elasto-optic;  elec- 
tro-optic; photoelastic;  piezo-optic;  refractive  index;  19257. 

Relative  elemental  sensitivity  factors;  secondary  ion  mass  spec- 
trometry; surface  analysis;  ion  probe  microanalysis;  local  ther- 
mal equilibrium  model;  microanalysis;  19151. 

Relative  intensities;  round  robin;  x-ray  photoelectron  spectros- 
copy; binding  energies;  copper;  ESC  A;  gold;  19202. 

Relative  intensity;  relative  polarization;  CH2DOH;  CO2  laser; 
FIR  laser;  laser  frequency  measurement;  new  laser  lines; 
19460 

Relative  measurement;  simultaneous  evaluation;  absolute  mea- 
surement; consistency;  fission  cross  section;  JENDL-2;  nucle- 
ar data;  optical  potential  parameter;  SP594,  pp.  715-719  (Sept. 
1980). 

Relative  motion  of  pairs;  Smoluchowski's  equation;  diffusion; 
Lennard-Jones  fluid;  liquid  rubidium;  liquids;  molecular  dy- 
namics; potential  of  mean  force;  19145. 

Relative  partial  molal  enthalpy;  sulfuric  acid;  thermochemistry; 
calorimetry;  electrolytes;  enthalpy  of  dilution;  heat;  hydro- 
chloric acid;  lithium  chloride;  relative  apparent  molal  enth- 
alpy; J.  Res.  85,  No.  1,  11-17  (Jan.-Feb.  1980). 

Relative  polarization;  CH2DOH;  CO2  laser;  FIR  laser;  laser 
frequency  measurement;  new  laser  lines;  relative  intensity; 
19460. 

Relative  power  output  of  CH3OH  laser  lines;  carbon  dioxide 
laser;  laser  frequency  measurements;  new  '^HaOH  laser 
lines;  optically  pumped  FIR  lasers;  19719. 

Relative  precision;  unrestricted  arguments;  unrestricted  ranges; 
error  analysis;  exponential  function;  multiprecision  calcula- 
tions; 19380 

Relative  x-ray  line  intensities;  spectrometer  efficiency;  wave- 
length dispersive  spectrometry  (WDS);  crystal  spectrometer 
calibration;  electron  microprobe  analysis;  energy  dispersive 
spectrometry  (EDS);  L-series  x-ray  lines;  19678. 

Relativistic;  synchroton  radiation;  electron;  frequency  divider; 
ion  trap;  laser;  microwave;  19529. 

Relativistic  atomic  structure;  thallium;  lifetimes;  model  poten- 
tials; oscillator  strengths;  19382. 

Relativistic  field  theory;  cascade  calculations;  heavy  ion  colli- 
sion; Monte  Carlo  method;  nuclear  compressibility;  nuclear 
shock  waves;  19441. 

Relaxation  effects;  adsorption;  electron  spectroscopy;  photoe- 
mission;  19207. 

Relaxation  energy;  surface  spectroscopy;  chemisorption;  dielec- 
tric response  theory;  photoemission;  19372. 

Relaxation  rotating  frame;  C-13;  cross-polarization;  NMR;  poly- 
ethylene; 19671. 

Relaxation  times;  self-entanglement  effects;  computer  simulation; 
end-to-end  length;  entanglement  effects;  excluded  volume  ef- 
fects; lattice-model  polymer  chains;  polymer  chain  dynamics; 
random-coil  polymer  chains;  19864. 

Reliability;  consumer  product;  laboratory-test  development;  life 
cycle;  performance;  19191. 

Reliability;  risk  analysis;  valves;  failure  data;  fatigue;  fracture; 
inservice  data;  mechanical  engineering;  nuclear  reactors; 
piping;  pressure  vessel;  pump;  19085. 

Reliability;  safety;  specifications;  standards;  statistical  analysis; 
steel;   structural   engineering;   timber;   aluminum;  buildings 


(codes);  concrete  (prestressed);  concrete  (reinforced);  design 
(buildings);  limit  states;  loads  (forces);  masonry;  probability 
theory;  SP57Z 

Reliability;  semiconductor  measurements;  sheet  resistance;  solar 
cell;  solar  cell  measurements;  solar  cell  stability;  device  meas- 
urements; laser  scanning;  light-biasing;  metallization;  ohmic 
contacts;  NBSIR  80-2027 

Reliability;  semiconductor  measurements;  sheet  resistance;  solar 
cells;  cell  cracks;  device  measurements;  laser  scanning;  light 
biasing;  metallization;  ohmic  contacts;  19435. 

Rehability;  terminology;  testing;  useful  life;  consumer  products; 
life-cycle  performance;  methodology;  NBSIR  76-1157. 

Reliability;  test  pattern;  test  structure;  transistors;  yield;  integrat- 
ed circuit;  process  control;  19244. 

Reliability  of  the  sample  collection;  tools  for  laboratory  evalua- 
tion; accuracy  and  precision  of  the  checking  authority;  labora- 
tory procedures;  SP591.  pp.  169-170  (Aug.  1980). 

Reliability  service  life;  accelerated  aging  tests;  building  compo- 
nents; building  materials;  durability;  life  testing;  prediction; 
recommended  practice;  TNI  120. 

Remote  batch;  selection;  service;  analysis;  computer;  evaluation; 
Federal  Information  Processing  Standards  Publication;  mea- 
surement; performance;  FIPS  PUB  72. 

Remote  pipetters;  remote  sample  preparation;  SNM  accountan- 
cy; x-ray  fluorescence;  automation;  data  processing;  HTGR 
spent  fuel  reprocessing;  in-line  measurements;  off-line  meas- 
urements; process  control;  SP582.  pp.  55-65  (June  1980). 

Remote  sample  preparation;  SNM  accountancy;  x-ray  fluores- 
cence; automation;  data  processing;  HTGR  spent  fuel  repro- 
cessing; in-line  measurements;  off-line  measurements;  process 
control;  remote  pipetters;  SP582,  pp.  55-65  (June  1980). 

Remote  terminal  emulators  (RTEs);  technology;  applications; 
SP500-65.  pp.  303-310  (Oct.  1980). 

Renewable  energy;  solar  energy;  solar  photovoltaic;  cost  effec- 
tiveness; economic  evaluations;  energy  conservation;  Federal 
energy  management  program;  life-cycle  costmg;  public  build- 
ings; H135. 

Renovation;  applied  economics;  building  codes;  building  eco- 
nomics; cost  estimation;  economic  analysis;  engineering  eco- 
nomics; housing;  mathematical  programming;  optimization;  re- 
habilitation; BSS129. 

Renovation;  applied  economics;  building  codes;  economic  analy- 
sis; fire  safety;  health  care  facilities;  hospitals;  life  safety; 
mathematical  programming;  nursing  homes;  optimization; 
NBSIR  79-1929 

Reorganization;  civil  service;  code  administration  agencies;  ide- 
alized system;  SP586.  pp.  59-70  (June  1980). 

Reorganization;  restructuring;  data  base;  database  management; 
file  maintenance;  reformatting;  19076. 

Repair  and  maintenance;  adaptation  of  building  materials;  metric 
familiarization;  metric  products  and  non-metric  buildings; 
19520 

Representations  and  codes;  standards;  statistical  data;  ADP 
standards;  computers;  data  elements  and  codes;  data  process- 
ing; Federal  Information  Processing  Standards;  geography; 
information  processing  standards;  information  systems;  nation- 
al government;  FIPS  PUB  6-3. 

Reprocessing;  transmission-corrected  gamma-ray  assay;  densi- 
tometry; gamma-ray  NDA;  product  solutions;  SP582,  pp.  568- 
583  (June  1980). 

Reprocessing  facilities;  semi-dynamic  material  control;  diversion 
sensitivity;  SP582,  pp.  730-739  (June  1980). 

Reprocessing  plant  process  control;  uranium;  x-ray  fluorescence 
analysis;  accountability;  computer-based  system;  dynamic  con- 
centration measurements;  inventory  control;  nondestructive 
measurements;  on-line  real-time  measurements;  SP582,  pp. 
584-601  (June  1980). 

Reprography;  special  libraries;  telecommunications;  biblio- 
graphic utilities;  information  revolution;  information  technol- 
ogy; library  automation;  library  networks;  19392. 

Re-refined  oil;  used  oil;  waste  oil;  engine  oil;  hydraulic  oil; 
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industrial  oil;  lubricating  oil;  oil  specifications;  petroleum 
standards;  petroleum  test  methods;  recycled  oil;  SP584. 

Research  and  development;  safeguards;  accuracy;  bulk  meas- 
urements; material  control  and  accounting;  nondestructive 
assay;  nuclear  material  measurements;  precision;  19705. 

Research  associate;  urea;  uric  acid;  cholesterol;  College  of 
American  Pathologists;  definitive  methods;  glucose;  human 
serum;  isotope  dilution;  mass  spectrometry;  19706. 

Research  methodology;  sensory  environment;  social  sciences; 
thermal  environment;  architecture;  audition;  built  environ- 
ment; color;  environmental  psychology;  illumination;  percep- 
tion; questionnaires;  SP474. 

Research  summaries;  fluid  mechanics;  hydraulic  engineering;  hy- 
draulic research;  hydraulics;  hydrodynamics;  model  studies; 
SP583. 

Residences;  retrofit;  thermal  resistivity;  conservation;  energy; 
field  survey;  insulation;  moisture  content;  TNI  131. 

Residential;  standby  loss;  test  procedures;  water  heaters;  energy 
conservation;  energy  consumption;  gas  pilot;  heat  loss;  insula- 
tion; modifications;  recovery  efficiency;  NBSIR  79-1783. 

Residential;  usage;  appliances;  conservation;  costs;  energy; 
EPCA;  NBSIR  80-1994. 

Residential  buildings;  room  fires;  building  fires;  fire  resistance; 
fire  tests;  flow  measurement;  gas  temperatures;  heat  release 
rate;  interior  finishes;  NBSIR  80-2120. 

Residential  buildings;  room  fires;  static  pressure;  building  fires; 
fire  tests;  flow  measurement;  furniture;  interior  finishes; 
NBSIR  80-1984 

Residential  buildings;  solar  data  base;  solar  energy  system;  solar 
heating  and  cooling;  automatic  data  processing;  computer  re- 
trieval; data  base  retrieval;  NBSIR  80-2144. 

Residential  buildings;  space  cooling;  space  heating;  building  en- 
velope; cost  effectiveness;  economics;  energy  conservation; 
internal  rate  of  return;  life-cycle  costing;  marginal  analysis; 
optimal  design;  19235. 

Residential  heating;  seasonal  performance;  test  method;  central 
air  conditioners;  central  heating  equipment;  heating  seasonal 
performance;  heat  pumps;  rating  procedure;  NBSIR  80-2002. 

Residual  decay  heat;  sensitivity  analysis;  capture  cross  section  of 
pseudo  fission  product;  fission  products  kinetics;  ratio  '^''Cs/ 
i"Cs;  SP594,  pp.  886-889  (Sept.  1980). 

Residual  series  inductance;  resonance  techniques;  three-terminal 
capacitance;  calibration;  capacitance;  four-terminal  pair  ca- 
pacitance; immittance  standards;  inductance;  TN1024. 

Residual  stress;  small-angle;  texture  determination;  materials  mi- 
crostructure;  neutron  scattering;  new  instruments  and  meth- 
ods; nondestructive  testing;  19811. 

Residual  stress;  ultrasonics;  velocity;  attenuation;  defect  charac- 
terization; flaws;  materials  characterization;  nondestructive 
testing;  SP596. 

Resin;  wear;  alloy;  base  metal;  casting;  composite;  cyanoacry- 
late;  dental  alloy;  initiator;  rator;  NBSIR  79-1943. 

Resin  bead;  safeguards;  uranium;  isotope  dilution;  mass  spec- 
trometry; Plutonium;  SP582,  pp.  538-546  (June  1980). 

Resin  beads;  thermal  ionization;  uranium;  errors;  isotope  ratios; 
mass  spectroscopy;  pulse  counting;  19816. 

Resistance;  sensitivity  change;  stability;  strain  gages;  structure; 
transducers;  zero  shift;  adhesive;  backing;  connection;  envi- 
ronment; gage  element;  leads;  load;  protective  coating;  19049. 

Resistive  heating;  thermal  insulation;  thermal  model;  wiring 
system;  electric  wiring;  NBSIR  80-2129. 

Resistively  loaded  antenna;  TEM  horn;  time  domain  measure- 
ment; transient  response;  conical  antenna;  effective  length; 
FFT;  moment  method;  19464. 

Resistivity;  resistivity  profiles;  semiconductor;  silicon;  spreading 
resistance;  two  probe  measurements;  dopant  profiles;  19105. 

Resistivity;  scanning  acoustic  microscope;  scanning  electron  mi- 
croscope; semiconductor  devices;  semiconductor  materials;  se- 
miconductor process  control;  silicon;  silicon  dioxide;  spatial 
filtering  microscope;  sputter-Auger  method;  test  structures; 
transistors;  wire  bonds;  SP400-45. 


Resistivity;  second  breakdown;  semiconductors;  test  structures; 
thermal  resistance;  very  large  scale  integration;  VLSI;  wire 
bonds;  Department  of  Commerce;  integrated  circuits;  metro- 
logy for  semiconductors;  National  Bureau  of  Standards;  pho- 
tomasking;  NBSIR  80-2057 

Resistivity;  semiconductors;  silicon;  dopant  density;  electrical 
measurements;  mobility;  19806. 

Resistivity;  semiconductors;  silicon;  dopant  density;  electrical 
measurements;  mobility;  19783. 

Resistivity;  sheet  resistance;  spreading  resistance;  correction 
factor;  depth  profiling;  Laplace's  equation;  local  slope  analy- 
sis; multilayer  analysis;  19703. 

Resistivity;  silicon;  carrier  density;  computer  program;  electrical 
properties  of  silicon;  Hall  effect;  mobility;  SP400-63. 

Resistivity;  silicon;  spreading  resistance;  thyristor;  aluminum- 
doped  silicon;  boron-doped  silicon;  gallium-doped  silicon;  p- 
type  silicon;  19422. 

Resistivity;  spreading  resistance;  continuum  model;  correction 
factor;  Laplace's  equation;  nonlinear  differential  equations; 
19796. 

Resistivity;  x-ray  diffraction;  cuprous  chloride;  diamond  cell; 
optical  microscopy;  phase  transition;  19687. 

Resistivity  gradients;  resistivity  variations;  wafer  scanning;  pho- 
toconductivity variations;  photovoltaic  technique;  19764. 

Resistivity  profiles;  semiconductor;  silicon;  spreading  resistance; 
two  probe  measurements;  dopant  profiles;  resistivjty;  19105. 

Resistivity  variations;  silicon;  spreading  resistance  meas- 
urements; thermally  stimulated  measurements;  thyristor  mate- 
rials measurements;  thyristor  measurements;  zinc  oxide  varis- 
tors;  dc  transmission;  deep-level  measurements;  energy  con- 
servation; measurement  methods;  NBSIR  80-2061. 

Resistivity  variations;  wafer  scanning;  photoconductivity  vari- 
ations; photovoltaic  technique;  resistivity  gradients;  19764. 

Resonance;  lasers;  multiphoton  ionization;  photoelectrons; 
19305 

Resonance;  ytterbium;  Auger;  core-holes;  mixed-valence;  pho- 

toionization;  19853. 
Resonance  at  0.15  eV;  measured  ctt  for  ^^^J;  SP594,  pp.  690-691 

(Sept.  1980). 

Resonance  fluorescence;  atmospheric  modeling;  oxygen  atoms; 
ozone;  rate  constants;  19526. 

Resonance  fluorescence;  resonance  Raman  scattering;  spectral 
line  shapes;  19471. 

Resonance  fluorescence;  stratosphere;  CI  atoms;  formaldehyde; 
kinetics;  ozone;  19704. 

Resonance  fluorescence;  stratospheric  ozone;  atmospheric  chem- 
istry; methyl  chloroform;  OH  radicals;  rate  constant;  19092. 

Resonance  fluorescence;  strong  laser  field;  time-dependent  spec- 
trum; transient  spectrum;  fluorescence  spectrum;  laser  excita- 
tion; multi-photon  processes;  non-stationary  processes;  19220. 

Resonance  integral;  resonance  interference  effect;  spent  fuel; 
burnup;  fission  product;  JPDR-I  reactor;  SP594,  pp.  224-227 
(Sept.  1980). 

Resonance  integral;  thermal  cross  section;  SP594.  pp.  743-746 
(Sept.  1980). 

Resonance  interference  effect;  spent  fuel;  burnup;  fission  prod- 
uct; JPDR-I  reactor;  resonance  integral;  SP594,  pp.  224-227 
(Sept.  1980). 

Resonance  lines;  self-broadening  of  alkali  lines;  asymmetries; 
quasistatic  wings;  19228. 

Resonance  neutrons;  thermal  neutrons;  three-dimensional  radi- 
ography; fast  neutrons;  laminagraphy;  neutrons;  radiography; 
reactor  fuel  subassemblies;  19214. 

Resonance  neutrons;  total  cross  sections;  SP594,  pp.  890-892 
(Sept.  1980). 

Resonance  parameters;  average  capture  cross  sections;  SP594, 

pp.  328-332  (Sept.  1980). 
Resonance  parameters;  bromine;  SP594,   pp.    173-176  (Sept. 

1980). 

Resonance  parameters;  time-of-flight  method;  Nd-147;  SP594,  p. 
907  (Sept.  1980). 
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Resonance  parameters;  total  cross  section;  0.02-350  eV;  fast 
chopper;  Nd-145;  SP594.  p.  877  (Sept.  1980). 

Resonance  parameters  deduced;  enriched  targets;  palladium  iso- 
topes; SP594.  pp.  315-318  (Sept.  1980). 

Resonance  Raman  scattering;  spectral  line  shapes;  resonance 
fluorescence;  19471. 

Resonances;  statistical  model;  evaluation;  neutron  cross-sections; 
optical  model;  SP594.  pp.  872-876  (Sept.  1980). 

Resonance  self-shielding  effect;  sensitivity  analysis;  shielding  ap- 
plication; structural  material;  total  cross  section;  unresolved 
resonance;  elastic  scattering  cross  section;  partial  inelastic 
scattering  cross  section;  SP594.  pp.  586-590  (Sept.  1980). 

Resonance  techniques;  three-terminal  capacitance;  calibration; 
capacitance;  four-terminal  pair  capacitance;  immittance  stand- 
ards; inductance;  residual  series  inductance;  TN1024. 

Resonator  analysis;  coatings  design;  polarization  effects;  SP568, 
pp.  439-443  (July  1980). 

Resonators;  superconductivity;  aerospace;  frequency  standards; 
high-Q  cavities;  navigation;  oscillator;  ranging;  19586. 

Resource  allocation;  scatter  tables;  hashing;  19242. 

Resource  recovery;  temperature;  test  procedure;  time;  combusti- 
bles; ferrous  scrap;  19285. 

Response  time;  saturation  point;  throughput  rate;  load  control; 
multiprogramming;  operational  analysis;  optimization;  queue- 
ing  theory;  SP500-65,  pp.  207-213  (Oct.  1980). 

Responsive  coefficients;  solar  storage  walls;  testing  procedures; 
thermal  performance;  finite-difference  computer  model;  pas- 
sive solar  energy;  19815. 

Responsivity;  single  longitudinal  mode  pulse;  TEA  laser;  beam 
diameter;  insertion  loss;  optical  detectors;  photon  drag  detec- 
tor; pyroelectric  detector;  TN1023. 

Restructuring;  data  base;  database  management;  file  mainte- 
nance; reformatting;  reorganization;  19076. 

Retaining  structures;  shoring;  slope  stability;  construction;  exca- 
vation; geotechnical  engineering;  NBS-GCR-80-202. 

Retaining  structures;  shoring;  slope  stability;  soil  classification; 
soil  pressure;  soil  testing;  trenching;  braced  excavations;  con- 
struction; excavation;  geotechnical  engineering;  BSS121. 

Retaining  structures;  shoring;  slope  stability;  soil  classification; 
soil  pressure;  standards;  trenching;  braced  excavation;  con- 
struction; BSS127. 

Retention  data;  reverse-phase  HPLC;  air  particulates;  high  per- 
formance liquid  chromatography  (HPLC);  normal-phase 
HPLC;  polycyclic  aromatic  hydrocarbons  (PAH);  19547. 

Retrofit;  revitalization;  solar  energy  systems;  benefit-cost  analy- 
sis; building  economics;  commercial  buildings;  investment 
analysis;  life-cycle  cost  analysis;  passive  solar  energy;  BSS125. 

Retrofit;  thermal  resistivity;  conservation;  energy;  field  survey; 
insulation;  moisture  content;  residences;  TNI  131. 

Retroreflectance;  retroreflector;  specifications;  test  methods;  ac- 
curacy; chromaticity;  coefficient  of  luminous  intensity;  inter- 
comparisons;  TNI  125. 

Retroreflectometer;  retroreflector;  sample  carrier;  coefficient  of 
luminous  intensity;  coefficient  of  retroreflection;  projector;  re- 
ceiver; 19394. 

Retroreflector;  sample  carrier;  coefficient  of  luminous  intensity; 
coefficient  of  retroreflection;  projector;  receiver;  retroreflec- 
tometer; 19394. 

Retroreflector;  specifications;  test  methods;  accuracy;  chroma- 
ticity; coefficient  of  luminous  intensity;  intercomparisons;  re- 
troreflectance; TNI  125. 

Return  loss;  Schottky-barrier  diodes;  semiconductor  diodes; 
standing-wave  ratio  (SWR);  conversion  loss;  diode  measure- 
ment; intermediate-frequency  (i-0  output  conductance;  mea- 
surement uncertainties;  microwave  mixer  diodes;  modulation; 
point-contact  diodes;  reflectometer;  SP400-16. 

Reverse  bonded  phase  chromatography;  silicon  analysis;  size 
exclusion  chromatography;  tin  analysis;  fractionation;  graphite 
furnace  atomic  absorption;  high  pressure  liquid  chromato- 
graphy; organometallic  polymers;  organotin  silicate;  refractive 
index;  19398. 


Reversed  phase  liquid  chromatography;  impurities;  nicotine 
adenine  dinucleotides;  19548. 

Reverse-phase  HPLC;  air  particulates;  high  performance  liquid 
chromatography  (HPLC);  normal-phase  HPLC;  polycyclic 
aromatic  hydrocarbons  (PAH);  retention  data;  19547. 

Review;  solutions;  data  compilations;  photochemistry;  photo- 
physics;  SP578 

Review;  stainless  steel;  superconductors;  alloys;  magnets;  materi- 
als; nonmetallics;  19190. 

Review;  standard  cross  section;  neutron  flux;  SP594,  pp.  720-727 
(Sept.  1980). 

Reviews;  solutions;  thermodynamic  properties;  aqueous  electro- 
lytes; electrolyte  data  center;  evaluations;  19920. 

Revitalization;  solar  energy  systems;  benefit-cost  analysis;  build- 
ing economics;  commercial  buildings;  investment  analysis;  life- 
cycle  cost  analysis;  passive  solar  energy;  retrofit;  BSS125. 

Rf  and  microwave  dielectrics;  standard  dielectric  liquids;  coaxial 
line  open  circuit;  coaxial  line  support  bead;  dielectric  con- 
stant; dielectric  loss;  19542. 

Rf  voltage  comparator;  Schottky-barrier  diodes;  voltage  compa- 
rator; wideband  comparator;  linear  voltage  response;  19544. 

Rhodium;  aluminium  oxide;  chemisorption;  infrared  spectros- 
copy; isomerization;  methylisocyanide;  19831. 

Rhodium;  carbon;  carbon  monoxide;  dissociated  chemisorption; 
isotopic  mixing;  19185. 

Rhodium;  carbon  monoxide;  chemisorption;  electrodynamics;  in- 
frared spectra;  19739. 

Rhodium;  carbon  monoxide;  chemisorption;  infrared  spectros- 
copy; isotopic  exchange;  19910. 

Ribonuclease-A;  structure  refinement;  atomic  models;  flat-cone 
geometry;  neutron  diffraction;  protein  structure;  19808. 

Riffle;  sample;  standards;  heterogeneous;  in-house;  laboratory; 
preparation;  SP591,  pp.  45-49  (Aug.  1980). 

Rigid  spheroid;  transient;  birefringence;  jet  flow;  light  scatter- 
ing; longitudinal  gradient;  orientational  distribution;  19409. 

Riot  helmet;  face  shield;  headgear;  helmet;  impact;  protective 
equipment;  79700. 

Ripples;  SiC  substrates;  surface  defects;  thermal  diffusivity; 
vapor-deposited  mirrors;  crystalline  disorder;  Cu  mirrors;  dia- 
mond turning;  laser-induced  slip;  polishing;  SP568,  pp.  175- 
186  (July  1980). 

Risetime;  sampler;  transition  duration;  amplitude  comparator; 
Josephson  junction;  19056. 

Risk;  safety;  accidents;  fault  trees;  loss  prevention;  19320. 

Risk  analysis;  safety  equivalency;  safety  evaluation;  smoke  de- 
tection; automatic  sprinklers;  building  codes;  building  con- 
struction; Delphi  Method;  fire  safety;  health  care  facilities; 
hospitals;  interior  finishes;  Life  Safety  Code;  nursing  homes; 
NBSIR  78-1555-1. 

Risk  analysis;  valves;  failure  data;  fatigue;  fracture;  inservice 
data;  mechanical  engineering;  nuclear  reactors;  piping;  pres- 
sure vessel;  pump;  reliability;  19085. 

R-matrix;  elastic  cross  section;  inelastic  cross  section;  multichan- 
nel; multilevel;  neutron;  SP594.  pp.  783-787  (Sept.  1980). 

R-matrix;  time-of-flight;  Breit-Wigner  resonances;  SP594,  pp. 
159-162  (Sept.  1980). 

Rms  radius;  carbon;  combined  analysis;  electron  scattering;  high 
accuracy;  low  and  high  momentum  transfer;  19374. 

Rms  voltmeter;  thermal  voltage  converter;  ac-dc  difference;  ac- 
dc  transfer;  ac  voltage  calibration;  ac  voltage  calibrator;  ac 
voltage  measurements;  19065. 

Robot;  sensory  feedback;  vision  system;  line  following;  part 
acquisition;  plane  of  light;  real  time;  19096. 

Robotics;  robot  vision;  part  manipulation;  19665. 

Robotics;  vision  systems;  automation;  image  processing;  inspec- 
tion; manufacturing;  pattern  recognition;  19093. 

Robot  vision;  part  manipulation;  robotics;  19665. 

Robust  statistical  methods;  systematic  error,  robust  statistical 
methods;  item-dependent  error;  measurement  error;  nuclear 
material  accounting;  referee  measurement  methods;  19332. 

Rock  slides;  seismicity;  structural  engineering;  bridges;  build- 
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ings;  dikes;  earthquakes;  foreign  engineering;  geology;  high- 
ways; housing;  landslides;  liquefaction;  power  plants;  rail- 
roads; SP592. 

Roof;  roof  load;  snow;  solar  collector;  structural  engineering; 
building;  ice;  load;  NBS-GCR-79-180. 

Roofing;  thermal  conductance;  thermal  conductivity;  thermal 
resistance;  built-up  roofing;  insulation;  moisture;  BSSI23. 

Roofing  performance;  solar  collectors;  collector  installation; 
field  survey;  guidelines;  low-sloped  roofs;  TN1134. 

Roof  load;  snow;  solar  collector;  structural  engineering;  build- 
ing; ice;  load;  roof;  NBS-GCR-79-180. 

Room  fires;  building  fires;  fire  resistance;  fire  tests;  flow  mea- 
surement; gas  temperatures;  heat  release  rate;  interior  finishes; 
residential  buildings;  NBSIR  80-2120. 

Room  fires;  doors;  evacuations;  fire  alarm  systems;  fire  extin- 
guishers; fire  investigations;  nursing  homes;  nursing  staff;  pa- 
tients; NBS-GCR-80-219 

Room  fires;  doors;  fire  alarm  systems;  fire  departments;  fire 
investigations;  hospitals;  mattresses;  nursing  stafl^;  NBS-GCR- 
80-260. 

Room  fires;  fire  extinguishers;  fire  investigations;  hospitals;  nurs- 
ing staff;  patients;  NBS-GCR-80-209 

Room  fires;  fire  tests;  flame  spread;  flashover;  heat  release  rate; 
ignition;  interior  finish;  oxygen  depletion;  TN1128. 

Room  fires;  senior  citizens;  smoke;  breathing  apparatus;  evacua- 
tion; fire  departments;  fire  fatalities;  flashover;  hotels;  NBS- 
GCR-80-253. 

Room  fires;  smoke;  students;  doors;  dormitories;  evacuation;  fire 

departments;  fire  fatalities;  fire  fighters;  flashover;  ladders; 

NBS-GCR-80-193. 
Room  fires;  smoke;  upholstered  furniture;  doors;  evacuations; 

fire  departments;  fire  extinguishers;  nursing  staff;  patients; 

NBS-GCR-80-220 
Room  fires;  smoke  detectors;  death;  doors;  egress;  evacuation; 

fire  alarm  systems;  fire  departments;  fire  fighters;  flashover; 

nursing  homes;  nursing  staff;  patients;  NBS-GCR-80-191. 
Room  fires;  sprinkler  systems;  evacuation;  fire  departments;  fire 

investigations;  nursing  homes;  nursing  staff;  patients;  NBS- 

GCR-80-206. 

Room  fires;  sprinkler  systems;  fire  departments;  fire  extinguish- 
ers; fire  investigations;  mattresses;  nursing  homes;  nursing 
staff;  NBS-GCR-80-277. 

Room  fires;  static  pressure;  building  fires;  fire  tests;  flow  mea- 
surement; furniture;  interior  finishes;  residential  buildings; 
NBSIR  80-1984. 

Room  fires;  steel;  wood;  fire  endurance;  fire  tests;  flame 
through;  floors;  furniture;  interior  finishes;  joists;  NBSIR  80- 
2134. 

Room-temperature  rf  systems;  cw  accelerators;  electron  accel- 
erators; microtron;  recirculating  accelerators;  19494. 

Room  use;  accidents;  anthropometry;  biomechanics;  disability; 
disability  organizations;  home  safety;  household  activities; 
household  design;  mobility  aids;  NBSIR  80-2014. 

Rotating  mass  storage  subsystems;  sense  information;  status  byte; 
command  codes;  disk  drives;  Federal  Information  Processing 
Standard;  format  track;  operational  specification;  FIPS  PUB 
63. 

Rotating  U  target;  stationary  U  target;  linear  accelerator;  post- 
acceleration  beam  compression;  SP594,  pp.  534-536  (Sept. 
1980). 

Rotational  constants;  structure;  amino  acid;  centrifugal  distor- 
tion; glycine;  microwave  spectrum;  19365. 

Rotational  transitions;  CH2;  laser;  magnetic  resonance:  19720. 

Rotational  transitions;  formic  acid;  interstellar  molecules;  line 
strengths;  microwave  spectra;  molecular  constants;  radioas- 
tronomy;  JPCRD  9,  No.  1,  59-160  (1980). 

Rotational  transitions;  interstellar  molecules;  line  strengths; 
methyl  cyanide;  microwave  spectra;  molecular  constants; 
radio  astronomy;  JPCRD  9,  No.  3,  659-720  (1980). 

Rotational  transitions;  spectroscopy;  astronomy;  hyperfine  struc- 
ture; interstellar  molecules;  microwave  spectra;  19370. 


Round  robin;  routine  conditions;  variance  model;  within-labora- 
tory precision;  accuracy;  between-laboratory  precision;  com- 
ponents of  variance;  duplicity;  ideal  conditions;  measurement 
process;  omnifariousness;  precision;  SP591,  pp.  31-40  (Aug. 
1980). 

Round  robin;  x-ray  photoelectron  spectroscopy;  binding  ener- 
gies; copper;  ESC  A;  gold;  relative  intensities;  19202. 

Routine  conditions;  variance  model;  within-laboratory  precision; 
accuracy;  between-laboratory  precision;  components  of  vari- 
ance; duplicity;  ideal  conditions;  measurement  process;  omni- 
fariousness; precision;  round  robin;  SP591,  pp.  31-40  (Aug. 
1980). 

Ro-vibronic  species;  statistical  weights;  symmetric  top  mole- 
cules; group  theory;  nuclear  spin;  19789. 

Row  nucleation;  stirred  solution;  strained  melt;  crystallization 
temperature;  melting  temperature;  19904. 

RS  Canum  Venaticorum;  stellar  chromospheres;  stellar  coronae; 
ultraviolet  spectra;  binary  stars;  late-type  stars;  19781. 

Rubber;  shear;  bulk  modulus;  compressibility;  finite  elasticity; 
modulus;  19886 

Rubber;  strain  energy;  Valanis-Landel  form;  elasticity;  elas- 
tomers; finite  deformation;  19597. 

Rubber;  strain-energy  function;  Valanis-Landel  form;  biaxial; 
elasticity;  elastomers;  extension;  19502. 

Rubber;  thermal  analysis;  differential  scanning  calorimetry;  elas- 
tomers; polymers;  SP580.  pp.  55-87  (Aug.  1980). 

Rubber;  time  effects  in;  rubber,  creep  of;  rubber,  long-time 
creep  of;  rubber,  mechanical  properties  of;  rubber,  relaxation 
of;  J.  Res.  85,  No.  4,  283-293  (July- Aug.  1980). 

Rubber,  creep  of;  rubber,  long-time  creep  of;  rubber,  mechanical 
properties  of;  rubber,  relaxation  of;  rubber;  time  effects  in;  /. 
Res.  85,  No.  4,  283-293  (July-Aug.  1980). 

Rubber,  long-time  creep  of;  rubber,  mechanical  properties  of; 
rubber,  relaxation  of;  rubber;  time  effects  in;  rubber,  creep  of; 
/  Res.  85,  No.  4,  283-293  (July-Aug.  1980). 

Rubber,  mechanical  properties  of;  rubber,  relaxation  of;  rubber; 
time  effects  in;  rubber,  creep  of;  rubber,  long-time  creep  of;  / 
Res.  85,  No.  4,  283-293  (July-Aug.  1980). 

Rubber  processing;  thermal  analysis;  thermogravimetry;  adsor- 
bents; chemical  processing;  coordination  compounds;  enthalpi- 
metry;  glass  processing;  instrumentation;  paper  technology; 
polymer  ignition;  SP580. 

Rubber,  relaxation  of;  rubber;  time  effects  in;  rubber,  creep  of; 
rubber,  long-time  creep  of;  rubber,  mechanical  properties  of; 
/  Res.  85,  No.  4,  283-293  (July-Aug.  1980). 

Rubidium;  line  broadening;  19743. 

Rubidium;  specific  heat;  atom  migration;  high  temperature;  lat- 
tice structure;  Monte  Carlo  calculations;  1933  7. 

Rubidium;  vacancies;  anharmonicity;  anomalous  specific  heat; 
atomic  migration;  high  temperature;  lattice  dynamics;  Monte 
Carlo  calculations;  perfect  crystal;  perturbation  theory;  19123. 

Rubidium  and  potassium  oxides;  crystal  structure;  electron  mi- 
croscope; lattice  images;  mixed  oxides;  niobates  and  tantalates; 
J  9733. 

Rubidium  and  potassium  oxides;  two-dimensional  ordering;  crys- 
tal structure;  electron  microscope;  lattice  images;  niobates  and 
tantalates;  19911. 

Rubidium  atomic  resonator;  stored  ions;  cesium  atomic  resona- 
tor; frequency  retrace  accuracy;  frequency  stability;  passive/ 
active  hydrogen  atomic  resonator;  19432. 

Ruby  pressure  scale;  advances;  diamond  anvil  cell;  high  pres- 
sure; 19467. 

Ruby  R\  linewidth;  viscosity;  correlation  model;  glass  transition; 
pressure;  19068. 

Rulemaking;  air  pollution;  Clean  Air  Act;  Environmental  Pro- 
tection Agency;  public  comment;  regulation;  NBS-GCR-ETIP 
80-89 

Ruptured  chains;  strength;  tie  molecules;  crystalline  polymer; 
elastic  modulus;  fibrils;  fibrous  structure;  fracture;  load-elon- 
gation curve;  microfibrils;  point  defects  of  microfibrillar  struc- 
ture; 19901. 
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Rupture  of  taut  tie  molecules;  strain  to  break;  stress  to  break; 

coalescence  of  microcracks;  end  of  microfibril;  microcrack 

formation;  microfibrillar  structure;  19948. 
Ruthenium;  ellipsometry;  flash  desorption;  LEED;  19508. 
Ruthenium;  ruthenium  oxide;  surface  reactions;  chemisorption; 

ESCA;  oxygen;  19254. 
Ruthenium;  single  crystal;  carbon;  catalysis;  hydrogenation;  ki- 
netics; methanation;  19492. 
Ruthenium;  single  crystal;  surface  science;  carbon  monoxide; 

catalysis;  kinetics  methanation;  nickel;  19482. 
Ruthenium;  surface;  carbon  monoxide;  chemisorption;  electron 

stimulated  desorption;  ion  angular  distribution;  nitric  oxide; 

19924. 

Ruthenium;  surface  reaction;  thermal  desorption;  chemisorption; 

nitrous  oxide;  19241. 
Ruthenium  oxide;   surface  reactions;   chemisorption;  ESCA; 

oxygen;  ruthenium;  19254. 
Rutherford  backscattering;  standards;  accuracy  and  precision; 

gold  films;  gravimetry;  neutron  activation  analysis;  19944. 
Rutile-type  compounds;  /J-PbOa;  19812. 

Rydberg-Ritz  series;  sodium;  spectroscopic  series;  atomic  energy 
levels;  atomic  spectra;  quantum  defects;  19522. 

Rydberg  states;  spectra;  atomic  spectroscopy;  Cd;  configuration 
interaction  theory;  perturbations;  quantum  defect  theory; 
19369. 


s 

Safeguards;  accountability  in  fabrication  of  reactor  fuel;  active 
neutron  interrogation;  material  control;  neutron  activation 
analysis;  nondestructive  assay  (NDA);  SP582,  pp.  276-307 
(June  1980). 

Safeguards;  accuracy;  bulk  measurements;  material  control  and 
accounting;  nondestructive  assay;  nuclear  material  meas- 
urements; precision;  research  and  development;  19705. 

Safeguards;  calorimetry;  gamma-ray  spectrometry;  neutron  in- 
terrogation; SP594.  pp.  364-367  (Sept.  1980). 

Safeguards;  inventory  verification;  measurement  of  inventory; 
nuclear  materials;  SP582.  pp.  178-188  (June  1980). 

Safeguards;  spike;  total  mass;  uranium;  alloys;  blend;  input  con- 
centration; isotope  dilution;  neodymium;  plutonium;  SP582. 
pp.  93-102  (June  1980). 

Safeguards;  statistical  evaluation;  uranium;  alpha  spectrometry; 
intercomparison  programs;  mass  spectrometry;  plutonium; 
SP582,  pp.  42-54  (June  1980). 

Safeguards;  uranium;  isotope  dilution;  mass  spectrometry;  pluto- 
nium; resin  bead;  SP582,  pp.  538-546  (June  1980). 

Safeguards;  uranium;  uranium  hexafluoride;  uranium  235;  gas 
centrifuges;  IAEA  safeguards;  isotope  separation;  material 
balance;  material  unaccounted  for;  nondestructive  analysis; 
SP582,  pp.  261-275  (June  1980). 

Safeguards;  uranium  waste;  verification;  counter;  estimates; 
gamma  rays;  neutrons;  nondestructive  assay;  plutonium  waste; 
SP582,  pp.  622-632  (June  1980). 

Safeguards/accountability;  automated  fuel  fabrication  equip- 
ment; nuclear  fuel  pellets;  SP582,  pp.  342-364  (June  1980). 

Safeguards  instrument;  seal;  tamper;  unattended  safeguards 
system;  SP582,  pp.  257-260  (June  1980). 

Safeguards  objective;  safeguards  performance  criteria;  Interna- 
tional Atomic  Energy  Agency;  international  safeguards; 
SP582.  pp.  651-669  (June  1980). 

Safeguards  performance  criteria;  International  Atomic  Energy 
Agency;  international  safeguards;  safeguards  objective;  SP582, 
pp.  651-669  (June  1980). 

Safeguards  performance  criteria;  safeguards  systems;  safeguards 
technology;  detection;  deterrence;  diversion  of  nuclear 
energy;  evolution;  SP582,  pp.  670-676  (June  1980). 

Safeguards  systems;  safeguards  technology;  detection;  deter- 
rence; diversion  of  nuclear  energy;  evolution;  safeguards  per- 
formance criteria;  SP582,  pp.  670-676  (June  1980). 


Safeguards  technology;  detection;  deterrence;  diversion  of  nu- 
clear energy;  evolution;  safeguards  performance  criteria;  safe- 
guards systems;  SP582.  pp.  670-676  (June  1980). 

Safety;  accidents;  fault  trees;  loss  prevention;  risk;  19320. 

Safety;  shoring;  soil  classification;  trench;  workshop;  acceptable 
work  practices;  excavation;  geotechnical  engineering;  NBSIR 
79-1935. 

Safety;  signs;  standardization;  symbols;  visual  alerting;  fire  fight- 
ing; fire  safety;  pictograms;  19274. 

Safety;  smoke;  symbols;  communications;  evacuation;  fire 
alarms;  fire  safety;  human  behavior;  human  factors;  panic; 
NBSIR  80-2070 

Safety;  solar  collectors;  solar  energy;  standards;  thermal  per- 
formance; buildings;  cooling;  durability/reliability;  perform- 
ance criteria;  SP586.  pp.  151-160  (June  1980). 

Safety;  specifications;  standards;  statistical  analysis;  steel;  struc- 
tural engineering;  timber;  aluminum;  buildings  (codes);  con- 
crete (prestressed);  concrete  (reinforced);  design  (buildings); 
limit  states;  loads  (forces);  masonry;  probability  theory;  reli- 
ability; SP57Z 

Safety;  standard;  window;  anthropometry;  emergency  egress; 
escape  behavior;  HUD;  mobile  home;  NBSIR  80-2049. 

Safety;  standards;  concrete;  construction;  cooling  tower;  form- 
work;  hoisting  system;  regulations;  NBSIR  80-1964. 

Safety;  temperature;  tracealloy;  vapor  detectors;  wood  heating; 
fire;  fluidic  sensors;  ionizing  radiation;  neutron;  passive  solar; 
radiography;  DIM/NBS  64,  No.  10,  1-32  (1980). 

Safety;  x  rays;  calibration;  diagnostic  x-rays;  electrical  meas- 
urements; health;  radiation;  radiation  safety;  NBSIR  80-2072. 

Safety  belts;  scaffolding;  accident  data;  fall  arresting  systems; 
industrial  and  construction  industries;  occupational  safety; 
19233. 

Safety  equivalency;  safety  evaluation;  smoke  detection;  automat- 
ic sprinklers;  building  codes;  building  construction;  Delphi 
Method;  fire  safety;  health  care  facilities;  hospitals;  interior 
finishes;  Life  Safety  Code;  nursing  homes;  risk  analysis; 
NBSIR  78-1555-1. 

Safety  evaluation;  smoke  detection;  automatic  sprinklers;  build- 
ing codes;  building  construction;  Delphi  Method;  fire  safety; 
health  care  facilities;  hospitals;  interior  finishes;  Life  Safety 
Code;  nursing  homes;  risk  analysis;  safety  equivalency; 
NBSIR  78-1555-1. 

Safety  regulation;  standards  organizations;  voluntary  standards; 
administrative  law;  law;  legal  aspects  of  standards;  regulation; 
NBS-GCR-79-171. 

Safety  regulations;  shoring;  trenching;  construction  safety;  con- 
struction standards;  excavation;  NBSIR  80-1988. 

Salt;  synthesis;  acid;  aromatic;  bond-delocalized;  croconic;  dian- 
ion;  malononitrile;  nonbenzenoid;  pseudooxocarbons;  19560. 

Salt;  synthesis;  acid;  aromatic;  bond-delocalized;  croconic;  dian- 
ion;  malononitrile;  nonbenzenoid;  oxocarbon;  J.  Res.  85,  No. 
2,  73-86  (Mar.-Apr.  1980). 

Sample;  standards;  heterogeneous;  in-house;  laboratory;  prepara- 
tion; riffle;  5^597,  pp.  45-49  (Aug.  1980). 

Sample  carrier;  coefficient  of  luminous  intensity;  coefficient  of 
retroreflection;  projector;  receiver;  retroreflectometer;  retror- 
eflector;  19394. 

Sample  characterization;  sample  processing  effects;  25  gram  ca- 
pacity bomb  calorimeter;  bomb  calorimetry;  gross  calorific 
values;  refuse-derived-fuels;  NBSIR  80-1968. 

Sample  perturbation;  actinide  recycle;  cross  section  evaluation; 
fast  critical  facility;  fast  reactor;  integral  experiment;  least 
square  fitting;  neutron  spectrum;  SP594,  pp.  552-556  (Sept. 
1980). 

Sample  preparation;  scintillation  counting;  solgel;  inorganic  ra- 
diochemical; liquid  scintillator;  radioactivity;  19817. 

Sample  processing  effects;  25  gram  capacity  bomb  calorimeter; 
bomb  calorimetry;  gross  calorific  values;  refuse-derived-fuels; 
sample  characterization;  NBSIR  80-1968. 

Sampler;  transition  duration;  amplitude  comparator;  Josephson 
junction;  risetime;  19056. 
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Samples;  spectrometric  analysis;  transmission;  measurements; 
number  of  nuclei;  SP594,  pp.  903-906  (Sept.  1980). 

Sampling  (temporal);  statistics;  time-varying  signals;  community 
noise;  measurement  errors;  noise;  noise  exposure;  19116. 

Sand;  surface  reactions;  tropospheric  sink;  catalysis;  nitrous 
oxide;  photochemistry;  19953. 

S-  and  p-wave  strength  functions;  total  cross  sections;  W  iso- 
topes; elastic  and  inelastic  scattering  cross  sections;  energy 
range  10  keV-15  MeV;  optical  and  statistical  model  calcula- 
tions; potential  scattering  radii;  SP594,  pp.  336-339  (Sept. 
1980). 

Sanduleak  3;  Wolf-Rayet  stars;  Ovi  stars;  19741. 

Santa  Cruz;  entrepreneurship;  innovation;  innovation  centers; 
invention;  invention  evaluation;  19261. 

Sapphire;  thermomechanical  analysis;  compressive  failure;  laser 
damage;  plastic  flow;  SP568.  pp.  141-149  (July  1980). 

Sapphire-AlaOa;  standard  reference  material;  tele-microscope; 
thermal  expansion;  high  temperature;  interferometer;  19915. 

Satellite;  d-hole  pairs;  photoemission;  19271. 

Satellite;  spectrum;  spectrum  conservation;  standard;  time 
broadcast  stations;  voice  announcements;  clocks;  HF;  interfer- 
ence; 19525 

Satellite;  time;  time  scales;  Hermes/CTS;  international  time 

comparison;  precise  time  transfer;  19530. 
Satellite;  time  dissemination;  19528. 

Satellite  time  code;  standard  frequencies;  television  color  subcar- 
rier;  time  calibrations;  time  signals;  broadcast  of  standard  fre- 
quencies; frequency  calibrations;  GOES  satellite;  high  fre- 
quency; low  frequency;  SP432.  1979  Edition. 

S  atom  reaction;  CFj  reaction;  CF2I;  CF2S;  H  atom  reaction; 
HCF2;  I  atom  reaction;  infrared  spectrum;  matrix  isolation; 
19410. 

Saturated  absorption;  saturation  spectroscopy;  Doppler-free 
spectroscopy;  high-resolution  spectroscopy;  laser  spectros- 
copy; non-linear  spectroscopy;  19288. 

Saturation;  titration  curve;  dissolution;  Karl  Fischer  water  deter- 
mination; mass  fraction  of  water;  rate  constant;  19591. 

Saturation  effect;  chemical  kinetics;  exposure;  exposure  reci- 
procity; kinetic  equations;  photochemistry;  photon  intensity; 
photoresist  exposure;  rate  constants;  19418. 

Saturation  point;  throughput  rate;  load  control;  multiprogram- 
ming; operational  analysis;  optimization;  queueing  theory;  re- 
sponse time;  SP500-65,  pp.  207-213  (Oct.  1980). 

Saturation  spectroscopy;  Doppler-free  spectroscopy;  high-reso- 
lution spectroscopy;  laser  spectroscopy;  non-linear  spectros- 
copy; saturated  absorption;  19288. 

Saturation  spectroscopy;  four-wave  mixing;  heterodyne  spec- 
troscopy; iodine  spectroscopy;  non-linear  spectroscopy;  phase 
conjugate  spectroscopy;  19287. 

Saturation  states;  thermodynamic  properties  of  water;  vapor 
pressure;  virial  coefficients;  water;  enthalpy  of  water;  heavy 
water;  PvT;  JPCRD  9,  No.  3,  735-750  (1980). 

Saturn's  satellites;  constraints  on  composition;  orbital  evolution; 
19774. 

Savings-to-investment  ratio;  benefit-cost;  building  design;  con- 
struction economics;  discounting;  economics;  energy  conser- 
vation; life-cycle  cost;  payback;  rate-of-return;  SP544. 

Scaffold  failures;  scaffolds;  accidents;  accident  statistics;  con- 
struction regulations;  construction  safety;  employee  casualties; 
environmental  hazards;  human  factors;  occupational  safety; 
NBSIR  79-1955. 

Scaffolding;  accident  data;  fall  arresting  systems;  industrial  and 
construction  industries;  occupational  safety;  safety  belts; 
19233. 

Scaffolds;  accidents;  accident  statistics;  construction  regulations; 
construction  safety;  employee  casualties;  environmental  haz- 
ards; human  factors;  occupational  safety;  scaffold  failures; 
NBSIR  79-1955 

Scaffolds;  stiffness;  strength;  structural  safety;  work  surfaces; 
codes  and  standards;  construction  safety;  design;  loads;  main- 
tenance; occupational  hazards;  NBSIR  79-1937. 


Scales;  specifications;  taximeters;  tolerances;  volume-measuring 
devices;  weighing  devices;  weights;  leijgth-measuring  devices; 
liquid-measuring  devices;  measures;  H44,  1980  Edition. 

Scaling  laws;  Burnett  method;  coexistence  curve;  critical  expo- 
nents; critical  isochore;  critical  parameters;  equation  of  state; 
ethylene;  impurities;  isochores;  19894. 

Scaling  parameter;  transport  mean  free  path;  albedo;  backscat- 
ter;  electrons;  range;  reflection;  19391. 

Scaling  theory;  solids;  Van  Vleck  susceptibility;  anomalous  be- 
havior; frequency  shifts;  hydrostatic  pressure;  Knight  shift; 
19925. 

Scandium  energy  levels;  atomic  energy  levels;  atomic  spectra; 
JPCRD  9,  No.  2,  473-512  (1980). 

Scanning  acoustic  microscope;  scanning  electron  microscope; 
semiconductor  devices;  semiconductor  materials;  semiconduc- 
tor process  control;  silicon;  silicon  dioxide;  spatial  filtering 
microscope;  sputter-Auger  method;  test  structures;  transistors; 
wire  bonds;  SP400-45. 

Scanning  electron  microcsope;  semiconductor  technology;  filar 
eyepiece;  image-shearing  eyepiece;  integrated  circuits; 
linewidth  measurements;  microelectronics;  micrometrology; 
optical  microscope;  photoelectric  microscope;  photomask; 
SP400-43. 

Scanning  electron  microscope;  electroforming;  electroplating; 
micrometer  scale;  19833. 

Scanning  electron  microscope;  semiconductor  devices;  semicon- 
ductor materials;  semiconductor  process  control;  silicon;  sili- 
con dioxide;  spatial  filtering  microscope;  sputter-Auger 
method;  test  structures;  transistors;  wire  bonds;  capacitance- 
voltage  methods;  SP400-45. 

Scanning  electron  microscope;  silicon  (Li)  detector;  spectral 
artifacts;  x-ray  spectrometry;  analytical  electron  microscope; 
energy  dispersive  x-ray  spectrometry;  19631. 

Scanning  electron  microscopy;  spectral  artifacts;  transmission 
electron  microscopy;  electron  probe  microanalysis;  energy 
dispersive  x-ray  spectrometry;  microanalysis;  qualitative  anal- 
ysis; quantitative  analysis;  19088. 

Scanning  electron  microscopy;  transmission  electron  micros- 
copy; wear;  abrasive  wear;  copper;  erosive  wear;  19958. 

Scanning  electron  microscopy;  x-ray  microanalysis;  aluminum 
wiring;  duplex  connectors;  high  resistance  junctions;  junction 
resistance;  J.  Res.  85,  No.  6,  429-440  (Nov.-Dec.  1980). 

Scattered  gamma  radiation;  XRF  analysis,  ^^^f;  metal  explora- 
tion; natural  gamma  radiation;  neutron  activation  analysis; 
neutron  inelastic  scattering;  nuclear  cross  sections;  nuclear 
reactors;  radiative  neutron  capture;  SP594,  pp.  615-626  (Sept. 
1980). 

Scattering;  angular  distribution;  computer  programs;  correc- 
tions; energy  distribution;  finite  geometry;  Monte  Carlo 
method;  multiple  scattering;  neutron;  SP594,  pp.  504-508 
(Sept.  1980). 

Scattering;  thallium  iodide;  antireflective  coating;  deposition 
technique;  environmental  stability;  masking  layer;  potassium 
chloride  window;  SP568,  pp.  355-357  (July  1980). 

Scattering  in  a  laser  field;  stimulated  bremsstrahlung;  multipho- 
ton  transitions;  19227. 

Scatter  tables;  hashing;  resource  allocation;  19242. 

Scheduling  policies;  simulation  model;  system  performance; 
workloads;  cumulative  distribution  function;  events;  hardware 
configuration;  model  validation;  queue;  SP500-65,  pp.  111-128 
(Oct.  1980). 

Scheelite;  brannerite;  cerium  niobate;  cerium  tantalate;  cerium 
titanate;  crystal  chemistry;  crystallography;  fergusonite; 
19676 

Scheelite;  thermogravimetric  analysis;  cerium  niobate;  cerium 
tantalate;  fergusonite;  oxidation-reduction;  19638. 

Scheffe,  design;  spline;  volume;  calibration  curve;  experiments; 
finite  elements;  J.  Res.  85,  No.  4,  295-304  (July- Aug.  1980). 

Schema;  simulation  modeling;  CODASYL;  data  base;  data  base 
management  systems;  data  description  language;  data  manipu- 
lation language;  performance  evaluation;  SP500-65,  pp.  3-10 
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(Oct.  1980). 

Schladitz  whiskers;  carbon;  cementite;  hyperfine  fields;  iron 
fibers;  magnetism;  Mossbauer  effect;  19253. 

Schools;  smoke;  evacuation;  fire  departments;  fire  investigations; 
flashover;  NBS-GCR-80-237. 

Schottky-barrier  diodes;  semiconductor  diodes;  standing-wave 
ratio  (SWR);  conversion  loss;  diode  measurement;  intermedi- 
ate-frequency (i-0  output  conductance;  measurement  uncer- 
tainties; microwave  mixer  diodes;  modulation;  point-contact 
diodes;  reflectometer;  return  loss;  SP400-16. 

Schottky-barrier  diodes;  voltage  comparator;  wideband  compa- 
rator; linear  voltage  response;  rf  voltage  comparator;  19544. 

Schottky  diode  bridge;  time  controlled  sampling;  diode  bridge 
sampling  gates;  diode  bridge  switches;  diode  clipping  circuits; 
diode  shunt  limiters;  TNI  121. 

Scientific  computation;  computer;  instrumentation;  laboratory 
automation;  19133. 

Scientific  computing  engineering;  software;  standards;  data 
processing;  Federal  Information  Processing  Standard;  FOR- 
TRAN; numeric  methods;  programming  language;  FIPS  PUB 
69 

Scientific  uncertainty;  societal  decisions;  socioscientific  prob- 
lems; theory;  time  constants;  basic  research;  challenge  to  the 
analytical  chemist;  chemical  measurement  process;  energy;  en- 
vironment; health;  modelling;  19666. 

Scintillation  counting;  solgel;  inorganic  radiochemical;  liquid 
scintillator;  radioactivity;  sample  preparation;  19817. 

Screen  evaluations;  sensitivity  of  screens;  spectroradiometry  of 
screens;  x-radiation  of  intensifier  screens;  fluorescent  screens; 
intensifier  screen  standards;  radiographic  intensifier  screen  ef- 
ficiency; 19234. 

SEC  regulations;  venture  capital;  capital  asset;  capital  market; 
market  model;  pricing  model;  Monogr.  166. 

SEM;  stylus;  surface;  surface  roughness;  surface  texture;  metro- 
logy; profilometer;  razor  blade;  19064. 

SEM;  thickness  measurement;  video  waveform;  gold  coating 
cross  section;  magnification  calibration;  19859. 

Seal;  tamper;  unattended  safeguards  system;  safeguards  instru- 
ment; SP582.  pp.  257-260  (June  1980). 

Seasonal  cost  of  operation;  add-on  heat  pumps;  furnaces;  heat 
pumps;  hybrid  heat  pumps;  hybrid  systems;  rating  procedure; 
NBSIR  80-2090. 

Seasonal  performance;  test  method;  central  air  conditioners;  cen- 
tral heating  equipment;  heating  seasonal  performance;  heat 
pumps;  rating  procedure;  residential  heating;  NBSIR  80-2002. 

Secondary  charged  particles;  tissue-equivalent  gas;  dosimetry; 
energy  per  ion  pair;  kerma;  neutrons;  19331. 

Secondary  ion  mass  spectrometry;  sensitivity  factors;  sputtering; 
surface  analysis;  local  thermal  equilibrium  model;  microanaly- 
sis; 19642. 

Secondary  ion  mass  spectrometry;  sputtering;  surface  analysis; 
ion  microprobe  mass  analysis;  microanalysis;  quantitative  anal- 
ysis; 19532. 

Secondary  ion  mass  spectrometry;  surface  analysis;  glasses;  ion 
microprobe  mass  analysis;  microanalysis;  quantitative  analysis; 
19869. 

Secondary  ion  mass  spectrometry;  surface  analysis;  ion  microan- 
alysis; ion  microprobe;  microanalysis;  quantitative  analysis; 
19643. 

Secondary  ion  mass  spectrometry;  surface  analysis;  ion  probe 
microanalysis;  local  thermal  equilibrium  model;  microanalysis; 
relative  elemental  sensitivity  factors;  19151. 

Secondary-ion  mass  spectroscopy;  surface  analysis;  x-ray  pho- 
toelectron  spectroscopy;  Auger-electron  spectroscopy;  ion- 
scattering  spectroscopy;  quantitative  analysis;  19293. 

Secondary  radiation;  multiplicity  spectrum;  neutron  cross  sec- 
tion; SP594,  pp.  521-523  (Sept.  1980). 

Secondary  standards;  signs;  symbols;  antifouling  coating;  com- 
munication; gamma-ray  measurement;  human  serum;  industrial 
development;  industrial  furnace;  measurement;  polarized  elec- 
trons; DIM/NBS  64,  No.  2,  1-36  (1980). 


Secondary  temperature  fixed  point;  thermometry;  defining  tem- 
perature fixed  point;  gallium;  gallium  melting-point  tempera- 
ture; gallium  triple-point  temperature;  19058. 

Second  breakdown;  semiconductors;  test  structures;  thermal 
resistance;  very  large  scale  integration;  VLSI;  wire  bonds; 
Department  of  Commerce;  integrated  circuits;  metrology  for 
semiconductors;  National  Bureau  of  Standards;  photomasking; 
resistivity;  NBSIR  80-2057. 

Second  breakdown,  reverse-bias;  transistor,  power;  turn-off, 
transistor;  focusing,  current;  measurement,  nondestructive; 
19161. 

Second  Law  of  Thermodynamics;  system  efficiency;  availability 
analysis;  energy;  energy  conservation;  process  efficiency; 
77V7775. 

Second  sound;  shock  wave  profile;  thermal  relaxation;  argon; 
computer  simulation;  Lennard-Jones  potential;  liquid;  molecu- 
lar dynamics  non-equilibrium  processes;  19487. 

Second  virial;  state-of-the-art;  temperature;  Burnett  PVT  meas- 
urements; coefficient;  ethylene;  19115. 

Security;  audit-in-depth;  auditing;  auditing  aids;  internal  con- 
trols; SP500-65,  pp.  23-32  (Oct.  1980). 

Security;  design  methodology;  formal  specification;  formal  ver- 
ification; hierarchical  design;  programming  methodology; 
SP500-67. 

Security  controls;  system  life  cycle;  system  security;  ADP  avail- 
ability; ADP  security;  application  system  security; ,  computer 
applications;  computer  reliability;  computer  security;  data 
confidentiality;  data  integrity;  data  security;  FIPS  PUB  73. 

Security  systems;  sensory  processes;  cognitive  processes;  nuclear 
weapon  theft;  perceptual  processes;  psychological  deterrence; 
NBSIR  80-2038. 

Security  violations;  SMF  retrieval;  audit  trails;  computer  fraud; 
computer  security;  job  tracking;  SP500-65,  pp.  33-46  (Oct. 
1980). 

Segmented  polyurethane;  time  dependent  failure;  urethane-sili- 
cone  copolymer;  biomaterials;  blood  pump  materials;  butyl 
rubber;  elastomers;  polyolefin  rubber;  NBSIR  80-2008. 

Segregation;  standard;  calibration;  environments;  homogeneity; 
natural  materials;  nondestructive  assay;  particles;  quality  as- 
surance; radiation;  radioactivity;  radiochemical  assay;  radionu- 
clide; 19298 

Seismicity;  structural  engineering;  bridges;  buildings;  dikes; 
earthquakes;  foreign  engineering;  geology;  highways;  housing; 
landslides;  liquefaction;  power  plants;  railroads;  rock  slides; 
SP592. 

Seismology;  standards;  storm  surge;  structural  engineering; 
structural  response;  tsunami;  wind  loads;  winds;  accelero- 
graph;  codes;  design  criteria;  disaster;  earthquakes;  ground 
motion;  SP560. 

Selected  transition  probabiUties;  atomic  oscillator  strengths; 
compact  tabulation;  critical  evaluation;  hydrogen  through 
iron;  19824 

Selection;  service;  analysis;  computer;  evaluation;  Federal  Infor- 
mation Processing  Standards  Publication;  measurement;  per- 
formance; remote  batch;  FIPS  PUB  72. 

Selection  methodology;  binary  selection;  computer  comparison; 
computer  measurement;  computer  service;  data  analysis;  per- 
formance evaluation;  ranking  and  selection;  SP500-58. 

Selection  of  thermoluminescence  dosimetry  system;  survey; 
thermoluminescence;  United  States;  calibration;  dosimetry; 
high-energy  bremsstrahlung;  operational  characteristics;  radi- 
ation therapy;  recommendations;  TN1119. 

Selective  coupling;  6-amino-6-deoxy-D-galactose-6-'^  deriva- 
tives; carbon-13  n.m.r.;  nitrogen-15  coupling  constants;  nu- 
cleophilic  substitution;  paramagnetic  broadening;  proton 
n.m.r.;  79670. 

Self  broadening;  theoretical  and  experimental  comparisons;  low 
pressures;  noble  gas  broadening;  O2  microwave  spectrum; 
pressure  broadening;  19721. 

Self  broadening;  Van  der  Waals  type  wing;  Lorentzian  type 
wing;  quasistatic  wing;  19776. 
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Self-broadening  of  alkali  lines;  asymmetries;  quasistatic  wings; 
resonance  lines;  19228. 

Self-discharge;  battery;  microcalorimeter;  pacemaker;  power 
cell;  /  Res.  85,  No.  3,  193-203  (May-June  1980). 

Self-entanglement  effects;  computer  simulation;  end-to-end 
length;  entanglement  effects;  excluded  volume  effects;  lattice- 
model  polymer  chains;  polymer  chain  dynamics;  random-coil 
polymer  chains;  relaxation  times;  19864. 

Self-focusing;  Abbe  value;  coolant;  index-matching  liquids;  non- 
linear refractive  index;  SP568.  pp.  91-98  (July  1980). 

Self-focusing;  spot  size  dependence;  alkali  halides;  intrinsic 
damage;  IR  windows;  laser  damage;  SP568,  pp.  497-517  (July 
1980). 

Self-focusing;  stimulated  Brilloin  scattering  (SBS);  damage  mor- 
phology; damage  thresholds;  laser  bulk  damage;  laser  surface 
damage;  optical  materials;  SP568.  pp.  519-527  (July  1980). 

Self-indication;  self-shielding  and  fission  factors;  time-of-flight; 
He  proportional  counter;  fission  chamber;  SP594,  pp.  692-697 
(Sept.  1980). 

Self-shielding  and  fission  factors;  time-of-flight;  He  proportional 
counter;  fission  chamber;  self-indication;  SP594,  pp.  692-697 
(Sept.  1980). 

Self-shielding  factors;  spherical  model;  transport  theory  k^fr;  dif- 
fusion theory;  SP594.  pp.  187-189  (Sept.  1980). 

Semantics;  TDMS;  tree;  tree  structures;  ambiguity;  Boolean; 
database;  hierarchical;  information;  query;  query  language; 
19433. 

Semiautomated  pipetting;  serum  lithium  analysis;  statistical  anal- 
ysis; accuracy;  clinical  analysis;  cHnical  chemistry;  definitive 
method;  electrolytes;  flame  atomic  absorption  spectroscopy; 
interlaboratory  testing;  precision;  reference  method;  SP260-69. 

Semiconductor;  silicon;  spreading  resistance;  two  probe  meas- 
urements; dopant  profiles;  resistivity;  resistivity  profiles; 
19105. 

Semiconductor;  tape  bonded  devices;  acoustic  emission;  beam 
lead  devices;  electronic  devices;  hermeticity;  hybrids;  nondes- 
tructive tests;  19108. 

Semiconductor  detector  efficiency;  standards;  detector  efficien- 
cy; gamma-ray  efficiency;  Marinelli  beaker;  Reentrant  beaker; 
19408. 

Semiconductor  device  packages;  back  pressurization  hermetic 
test;  helium  mass  spectrometer  leak  test;  hermeticity;  hybrid 
microcircuits;  leak  testing;  19821. 

Semiconductor  devices;  semiconductor  materials;  semiconductor 
process  control;  silicon;  silicon  dioxide;  spatial  filtering  micro- 
scope; sputter-Auger  method;  test  structures;  transistors;  wire 
bonds;  capacitance-voltage  methods;  deep  level  transient  spec- 
troscopy; SP400-45. 

Semiconductor  devices;  semiconductor  materials;  semiconductor 
process  control;  silicon;  electronics;  integrated  circuits;  mea- 
surement technology;  microelectronics;  NBSIR  80-2006. 

Semiconductor  devices;  semiconductor  materials;  semiconductor 
processing;  semiconductor  technology;  silicon;  19213. 

Semiconductor  devices;  very  large  scale  integration;  x-ray  lith- 
ography; electron-beam  lithography;  metal-oxide-semiconduc- 
tor device;  process-induced  radiation  damage;  radiation 
damage;  19162. 

Semiconductor  diodes;  standing-wave  ratio  (SWR);  conversion 
loss;  diode  measurement;  intermediate-frequency  (i-f)  output 
conductance;  measurement  uncertainties;  microwave  mixer 
diodes;  modulation;  point-contact  diodes;  reflectometer;  return 
loss;  Schottky-barrier  diodes;  SP400-16. 

Semiconductor  industry;  technological  change;  competition;  Ex- 
perimental Technology  Incentives  Program;  government 
policy;  innovation;  NBS-GCR-ETIP  80-91. 

Semiconductor  mass  analysis;  field  evaporation;  molecular  ions; 
19917. 

Semiconductor  materials;  semiconductor  process  control;  sili- 
con; electronics;  integrated  circuits;  measurement  technology; 
microelectronics;  semiconductor  devices;  NBSIR  80-2006. 

Semiconductor  materials;  semiconductor  process  control;  sili- 


con; silicon  dioxide;  spatial  filtering  microscope;  sputter- 
Auger  method;  test  structures;  transistors;  wire  bonds;  capaci- 
tance-voltage methods;  deep  level  transient  spectroscopy; 
electrical  properties;  electronics;  SP400-45. 

Semiconductor  materials;  semiconductor  processing;  semicon- 
ductor technology;  silicon;  semiconductor  devices;  19213. 

Semiconductor  materials;  sensitivity;  trace  element  analysis;  ac- 
curacy; analytical  methods;  microanalysis;  19314. 

Semiconductor  measurements;  sheet  resistance;  solar  cell;  solar 
cell  measurements;  solar  cell  stability;  device  measurements; 
laser  scanning;  light-biasing;  metallization;  ohmic  contacts;  re- 
liability; NBSIR  80-2027. 

Semiconductor  measurements;  sheet  resistance;  solar  cells;  cell 
cracks;  device  measurements;  laser  scanning;  light  biasing; 
metallization;  ohmic  contacts;  reliability;  19435. 

Semiconductor  process  control;  silicon;  electronics;  integrated 
circuits;  measurement  technology;  microelectronics;  semicon- 
ductor devices;  semiconductor  materials;  NBSIR  80-2006. 

Semiconductor  process  control;  silicon;  silicon  dioxide;  spatial 
filtering  microscope;  sputter-Auger  method;  test  structures; 
transistors;  wire  bonds;  capacitance-voltage  methods;  deep 
level  transient  spectroscopy;  electrical  properties;  electronics; 
SP400-45 

Semiconductor  processing;  semiconductor  technology;  silicon; 
semiconductor  devices;  semiconductor  materials;  19213. 

Semiconductors;  dimensional  metrology;  electronics;  integrated 
circuits;  materials  characterization;  microelectronics;  19109. 

Semiconductors;  dimensional  metrology;  electronics;  integrated 
circuits;  materials  characterization;  measurement  methods;  mi- 
croelectronics; microstructures;  SP400-61. 

Semiconductors;  silicon;  dopant  density;  electrical  meas- 
urements; mobility;  resistivity;  19806. 

Semiconductors;  silicon;  dopant  density;  electrical  meas- 
urements; mobility;  resistivity;  19783. 

Semiconductors;  silicon;  electrical  measurements;  Hall  meas- 
urements; 19415. 

Semiconductors;  silicon;  vacancies;  Browian  motion;  diffusion; 
Pick's  Law;  Fokker-Planck  equation;  process  modeling; 
79726. 

Semiconductors;  stress;  zinc-blende  structure;  covalent  bonding; 
diamond  structure;  elastic  constants;  gallium  arsenide;  indium 
antimonide;  ionicity;  optical  phonons;  Raman  scattering; 
19580 

Semiconductors;  surge  arresters;  varistors;  voltage-variable  resis- 
tors; zinc  oxide;  electrically  conducting  ceramics;  electrical 
transmission;  lightning  arresters;  nonlinear  resistors;  NBSIR 
79-1939 

Semiconductors;  test  structures;  thermal  resistance;  very  large 
scale  integration;  VLSI;  wire  bonds;  Department  of  Com- 
merce; integrated  circuits;  metrology  for  semiconductors;  Na- 
tional Bureau  of  Standards;  photomasking;  resistivity;  second 
breakdown;  NBSIR  80-2057 

Semiconductor  technology;  filar  eyepiece;  image-shearing  eye- 
piece; integrated  circuits;  linewidth  measurements;  microelec- 
tronics; micrometrology;  optical  microscope;  photoelectric 
microscope;  photomask;  scanning  electron  microcsope;  SP400- 
43. 

Semiconductor  technology;  silicon;  semiconductor  devices;  se- 
miconductor materials;  semiconductor  processing;  19213. 

Semicrystalline  polymers;  sorption;  diffusivity;  elastic  deforma- 
tion; fractional  free  volume;  permeability;  plastic  deformation; 
19662. 

Semi-dynamic  material  control;  diversion  sensitivity;  reprocess- 
ing facilities;  SP582.  pp.  730-739  (June  1980). 

Semiempirical  model;  excitation  functions  E  =  5-80  MeV;  nucle- 
ar reactions;  SP594,  pp.  778-782  (Sept.  1980). 

Seminars;  State/local;  training;  inspectors;  laboratory;  metro- 
logy; 19438. 

Senior  citizens;  smoke;  breathing  apparatus;  evacuation;  fire  de- 
partments; fire  fatalities;  flashover;  hotels;  room  fires;  NBS- 
GCR-80-253. 
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Sense  information;  status  byte;  command  codes;  disk  drives; 
Federal  Information  Processing  Standard;  format  track;  oper- 
ational specification;  rotating  mass  storage  subsystems;  FIPS 
PUB  63. 

Sensitivity;  standards;  ultrasonics;  calibration;  image  quality  indi- 
cator; nondestructive  testing;  radiography;  79*77. 

Sensitivity;  trace  element  analysis;  accuracy;  analytical  methods; 
microanalysis;  semiconductor  materials;  19314. 

Sensitivity;  ultrasonic  inspection;  coupling;  magnetic  inspection; 
nondestructive  testing;  pulsed  mode;  rail  test  car;  railroad  rail; 
19885. 

Sensitivity  analysis;  assessment;  documentation;  energy;  forecast- 
ing; mathematical  models;  NBSIR  80-2128. 

Sensitivity  analysis;  capture  cross  section  of  pseudo  fission  prod- 
uct; fission  products  kinetics;  ratio  '^^s/'^'Cs;  residual  decay 
heat;  SP594.  pp.  886-889  (Sept.  1980). 

Sensitivity  analysis;  material  balance  declaration;  measurement 
error  sources;  SP582.  pp.  690-701  (June  1980). 

Sensitivity  analysis;  separation  standard;  vertical  error;  vertical 
overlap;  air  safety;  collision  probabihty;  probability  distribu- 
tion; NBSIR  80-1990. 

Sensitivity  analysis;  shielding  application;  structural  material; 
total  cross  section;  unresolved  resonance;  elastic  scattering 
cross  section;  partial  inelastic  scattering  cross  section;  reso- 
nance self-shielding  effect;  SP594,  pp.  586-590  (Sept.  1980). 

Sensitivity  analysis;  simultaneous  equations;  Box-Jenkins;  fore- 
casting; multiple  regression;  SP500-65,  pp.  215-229  (Oct. 
1980). 

Sensitivity  analysis;  uncertainty  analysis;  breeding  ratio;  calcula- 
tional  bias  uncertainties;  fast  reactors;  group  cross  sections; 
integral  experiments;  least-squares  adjustment;  LMFBR; 
SP594.  pp.  177-181  (Sept.  1980). 

Sensitivity  analysis;  validation;  assessment;  documentation;  econ- 
ometric models;  energy  modeling  forum;  energy  models;  eval- 
uation; mathematical  models;  model  access;  model  manage- 
ment; SP569. 

Sensitivity  change;  stability;  strain  gages;  structure;  transducers; 

zero  shift;  adhesive;  backing;  connection;  environment;  gage 

element;  leads;  load;  protective  coating;  resistance;  19049. 
Sensitivity    coefficient;    time-of-flight;    transport  calculation; 

group  constants;  neutron  spectrum;  SP594.  pp.  265-274  (Sept. 

1980). 

Sensitivity  factors;  sputtering;  surface  analysis;  local  thermal 
equilibrium  model;  microanalysis;  secondary  ion  mass  spec- 
trometry; 19642. 

Sensitivity  of  screens;  spectroradiometry  of  screens;  x-radiation 
of  intensifier  screens;  fluorescent  screens;  intensifier  screen 
standards;  radiographic  intensifier  screen  efficiency;  screen 
evaluations;  19234. 

Sensitometry;  Van  Kreveld's  law;  exposure;  exposure  modeling; 
photolysis  kinetics;  photoresist;  19801. 

Sensory  environment;  social  sciences;  thermal  environment;  ar- 
chitecture; audition;  built  environment;  color;  environmental 
psychology;  illumination;  perception;  questionnaires;  research 
methodology;  SP474. 

Sensory  feedback;  vision  system;  line  following;  part  acquisition; 
plane  of  light;  real  time;  robot;  19096. 

Sensory  processes;  cognitive  processes;  nuclear  weapon  theft; 
perceptual  processes;  psychological  deterrence;  security  sys- 
tems; NBSIR  80-2038 

Separation;  solvent  extraction;  activation  analysis;  cadmium; 
mercury;  radiochemical;  19283. 

Separation  standard;  vertical  error;  vertical  overlap;  air  safety; 
collision  probability;  probability  distribution;  sensitivity  analy- 
sis; NBSIR  80-1990. 

Sequence  of  events;  Three  Mile  Island;  China  syndrome  myth; 
hydrogen  bubble  myth;  reactor  cooling;  reactor  safety  system; 
5^59-^,  pp.  916-919  (Sept.  1980). 

Sequential  simplex  procedure;  x-ray  spectra;  computer  program; 
fitting  Gaussian  profiles;  incomplete  charge  collection;  lith- 
ium-drifted silicon  detector;  19130. 


Serials;  standards;  transactions;  annual  reports;  diffusion  in 
metals;  fire;  journals;  library  holdings;  NBS  library;  NBS  per- 
iodicals; periodicals;  proceedings;  NBSIR  79-1932. 

Serum;  cholesterol;  gas  chromatography/mass  spectrometry; 
isotope  dilution;  19899. 

Serum  density;  specific  gravity  of  blood  and  serum;  blood  densi- 
ty; 19558 

Serum  lithium  analysis;  statistical  analysis;  accuracy;  clinical 
analysis;  clinical  chemistry;  definitive  method;  electrolytes; 
flame  atomic  absorption  spectroscopy;  interlaboratory  testing; 
precision;  reference  method;  semiautomated  pipetting;  SP260- 
69 

Service;  analysis;  computer;  evaluation;  Federal  Information 
Processing  Standards  Publication;  measurement;  performance; 
remote  batch;  selection;  FIPS  PUB  72. 

Service  specification  transport  protocol;  verification;  alternating 
bit  protocol;  communication  protocol;  file  transfer  protocol; 
protocol  specification;  readability  analysis;  NBS-GCR-80-281. 

Session  protocol;  transport  protocols;  communication  protocols; 
computer  network  protocols;  feature  analysis;  network  archi- 
tecture; networking;  NBS-GCR-80-245. 

Session  protocols;  transport  protocols;  communication  proto- 
cols; computer  network  protocols;  network  architecture; 
networking;  protocol  design  specification;  NBS-GCR-80-289. 

Session  protocols;  transport  protocols;  communication  proto- 
cols; computer  network  protocols;  design  specification;  formal 
specification;  network  architecture;  networking;  NBS-GCR- 
80-246 

Settling  velocity;  Stokes  law  velocity;  vibrating  orifice  aerosol 
generator;  aerosol  size  calibrations;  optical  particle  counter; 
particle  Doppler  shift  spectrometer;  particle  size  distribution; 
79/77. 

SFs;  SF6-N2  mixtures;  corona;  partial-discharge;  point-plane 

electrodes;  pulse  height  distributions;  19785. 
SFs;  20  microK  thermostat;  comparison  with  He^  Ne;  critical 

anomaly;  dielectric  constant;  differential  capacitance  cell; 

19484 

SF6-N2  mixtures;  corona;  partial-discharge;  point-plane  elec- 
trodes; pulse  height  distributions;  SFg;  19785. 

Shale  oil;  SRM;  weights  and  measures;  x-ray  exams;  compact 
range;  data;  daylighting;  energy;  environmental;  DIM/NBS 
64,  No.  6,  1-24  (1980). 

Shale  oil;  trace  organic  analysis;  gas  chromatography;  liquid 
chromatography;  mass  spectrometry;  quantitation;  19598. 

Shape  evaluation;  alpha  counting;  normalization  uncertainties; 
SP594,  pp.  483-487  (Sept.  1980). 

Shape  resonance;  synchrotron  radiation;  angle  resolved  photoe- 
mission;  angular  distributions;  carbon  monoxide;  CO;  photoe- 
lectron  spectra;  photoionization;  19559. 

Shape  resonance;  synchrotron  radiation;  vibrational  intensity 
distribution;  branching  ratios;  Franck-Condon  factors;  ion;  ni- 
trogen; N2;  photoelectron  spectra;  photoionization;  19607. 

Shape  resonance;  synchrotron  radiation;  vibrational  intensity 
distribution;  carbon  monoxide;  CO;  Franck-Condon  factors; 
ion;  photoelectron  spectra;  photoionization;  19184. 

Shared  resources;  input/output  system;  SP500-65,  pp.  157-163 
(Oct.  f980). 

Shear;  bulk  modulus;  compressibility;  finite  elasticity;  modulus; 
rubber;  19886 

Shear-bond  strength;  simulated  geothermal  fluids;  geothermal- 
well  cements;  high  pressure  vessel;  high  temperature  furnace; 
permeability;  NBSIR  80-2099-3. 

Shear-bond  strength  to  steel;  splitting  tensile  strength;  compres- 
sive strength;  exposure  to  geothermal  fluids;  geothermal-well 
cements;  permeability  to  water;  NBSIR  80-2099-2. 

Shear  modulus;  sound  velocity;  stainless  steel;  Young's  modulus; 
bulk  modulus;  elastic  constants;  physical-property  variability; 
Poisson's  ratio;  19246. 

Shear  (S)  mode;  ultrasonic  diffraction;  welds;  compressional  (P) 
modes;  cracks;  defect  characterization;  dimensioning;  one- 
transducer  technique;  NBSIR  80-1983. 
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Shear  stresses;  BKZ  theory;  mechanical  conditioning;  nonlinear 
viscoelasticity;  normal  stresses;  poly(methyl  methacrylate); 
19707. 

Sheet  and  chain  silicates;  mineralogy;  Raman  microprobe; 
Raman  spectroscopy;  19590. 

Sheet  resistance;  solar  cell;  solar  cell  measurements;  solar  cell 
stability;  device  measurements;  laser  scanning;  light-biasing; 
metallization;  ohmic  contacts;  reliability;  semiconductor  meas- 
urements; NBSIR  80-2027. 

Sheet  resistance;  solar  cells;  cell  cracks;  device  measurements; 
laser  scanning;  light  biasing;  metallization;  ohmic  contacts; 
reliability;  semiconductor  measurements;  19435. 

Sheet  resistance;  spreading  resistance;  correction  factor;  depth 
profiling;  Laplace's  equation;  local  slope  analysis;  multilayer 
analysis;  resistivity;  19703. 

Sheet  resistor;  test  methods;  test  pattern;  test  structure;  circuit 
characterization;  cross-bridge  sheet  resistor;  electrical  align- 
ment test  structure;  gated  diode;  integrated  test  structure; 
microelectronic  test  structure;  process  validation  wafer; 
random  fault  test  structure;  19165. 

Sheets;  spheres;  type  II  diffusion;  diffusivity;  glass-gel  boundary; 
19668. 

Sheet  type  structure;  symmetric  hydrogen  bonds;  calcium  am- 
monium phosphate;  calcium  phosphate;  crystal  structure; 
19386 

Shell;  collapse;  concrete;  concrete  strength;  construction;  cool- 
ing tower;  failure;  hyperbolic  shell;  NBSIR  78-1578. 

Shielding;  bias  factors;  neutron  transport;  SP594,  pp.  275-284 
(Sept.  1980). 

Shielding;  fusion;  neutral  beam  injection;  neutrons;  nuclear  heat- 
ing; photon  dose  rate;  photons;  SP594,  pp.  239-245  (Sept. 
1980). 

Shielding;  spacecraft;  bremsstrahlung;  dose;  electrons;  proton; 
19226 

Shielding  application;  structural  material;  total  cross  section; 
unresolved  resonance;  elastic  scattering  cross  section;  partial 
inelastic  scattering  cross  section;  resonance  self-shielding 
effect;  sensitivity  analysis;  SP594,  pp.  586-590  (Sept.  1980). 

Shipboard  fires;  cost  benefit  analysis;  cost  effectiveness;  fire 
departments;  fire  losses;  fire  models;  fire  protection;  marine 
transportation;  merchant  vessels;  NBS-GCR-79-173. 

Shish  kebabs;  crystallization  theory  flow  induced  crystallization; 
extended  chain  fibrils;  polymer  crystallization;  19167. 

Shock  deformation;  Tishomingo  meteorite;  x-ray  diffraction; 
electron  microscopy;  Fe-Ni  alloys;  martensite;  19947. 

Shock  tube;  1-hexene;  allylic  resonance  energy;  allyl  radicals; 
biradical;  cyclohexane;  decomposition;  decyclization;  isomeri- 
zation;  olefins;  19784. 

Shock  wave  profile;  thermal  relaxation;  argon;  computer  simula- 
tion; Lennard-Jones  potential;  liquid;  molecular  dynamics 
non-equilibrium  processes;  second  sound;  19487. 

Shoring;  slope  stability;  construction;  excavation;  geotechnical 
engineering;  retaining  structures;  NBS-GCR-80-202. 

Shoring;  slope  stability;  soil  classification;  soil  pressure;  soil  test- 
ing; trenching;  braced  excavations;  construction;  excavation; 
geotechnical  engineering;  retaining  structures;  BSS121. 

Shoring;  slope  stability;  soil  classification;  soil  pressure;  stand- 
ards; trenching;  braced  excavation;  construction;  retaining 
structures;  BSS127 

Shoring;  softwood;  timber  engineering;  trench  bracing;  trench- 
ing; construction  lumber;  construction  safety;  excavation; 
hardwood;  lumber  grading;  BSS122. 

Shoring;  soil  classification;  trench;  workshop;  acceptable  work 
practices;  excavation;  geotechnical  engineering;  safety; 
NBSIR  79-1935. 

Shoring;  trenching;  construction  practices;  construction  safety; 

excavation;  NBSIR  79-1936. 
Shoring;  trenching;  construction  safety;  construction  standards; 

excavation;  safety  regulations;  NBSIR  80-1988. 
Shredded  and  slit  films;  solids;  sparks;  test  methods;  Federal 

Hazardous  Substances  Act;  flammability;  granulars;  hazardous 


substances;  pastes;  powders;  NBSIR  78-1580. 

Shunt  reactors;  bridges;  calibration;  current  comparator;  dissipa- 
tion factor;  electrical  measurements;  energy  loss;  19767. 

SI;  base  units;  convention  of  the  meter;  economic  benefits;  epis- 
temology;  measurement  system;  metric  system;  19639. 

SI;  standards;  units;  measurements;  metric;  metrology;  19628. 

SI;  standards;  units;  measurements;  metric;  metrology;  19868. 

SI  units;  standard  reference  materials;  traceability;  definitive 
methods;  measurement  compatibility;  protocol;  reference 
methods;  SP582,  pp.  15-24  (June  1980). 

SI  units  for  building;  convenient  values;  metric  conversion;  pre- 
ferred dimensions;  preferred  values;  19519. 

Sic  substrates;  surface  defects;  thermal  diffusivity;  vapor-depos- 
ited mirrors;  crystalline  disorder;  Cu  mirrors;  diamond  turn- 
ing; laser-induced  slip;  polishing;  ripples;  SP568,  pp.  175-186 
(July  1980). 

Side  grooves;  three-dimensional  crack;  torsional  beam;  compli- 
ance analysis;  curved  crack  profile;  double-torsion  testing; 
fracture  (materials);  fracture  toughness;  19693. 

Side  grooves;  three-dimensional  crack;  torsional  beam;  compli- 
ance analysis;  curved  crack  profile;  double-torsion  testing; 
fracture  (materials);  fracture  toughness;  19684. 

Signal  processing;  tomography;  ultrasonics;  automated  testing; 
continuous  monitoring;  nondestructive  testing;  radiography; 
19475. 

Signal  processing;  waves;  microwave  systems;  transmission-line 
theory;  19367 

Signs;  standardization;  symbols;  visual  alerting;  fire  fighting;  fire 
safety;  pictograms;  safety;  19274. 

Signs;  symbols;  antifouling  coating;  communication;  gamma-ray 
measurement;  human  serum;  industrial  development;  industrial 
furnace;  measurement;  polarized  electrons;  secondary  stand- 
ards; DIM/NBS  64,  No.  2,  1-36  (1980). 

Silicates;  coal  slag;  conductivity;  electrical;  electrical  conductiv- 
ity; ferric;  ferric/ferrous  ratio;  ferrous;  ionic;  ionic  conductiv- 
ity; magnetohydrodynamics  iron;  MHD;  19576. 

Silicon;  capacitance-voltage  profiling;  damage  effects;  electrical 
activation  of  implanted  impurities;  ion  implantation;  laser  an- 
nealing; 19724. 

Silicon;  carrier  density;  computer  program;  electrical  properties 
of  silicon;  Hall  effect;  mobility;  resistivity;  SP400-63. 

Silicon;  dopant  density;  electrical  measurements;  mobility;  resis- 
tivity; semiconductors;  19806. 

Silicon;  dopant  density;  electrical  measurements;  mobility;  resis- 
tivity; semiconductors;  19783. 

Silicon;  electrical  measurements;  Hall  measurements;  semicon- 
ductors; 19415. 

Silicon;  electronics;  integrated  circuits;  measurement  technol- 
ogy; microelectronics;  semiconductor  devices;  semiconductor 
materials;  semiconductor  process  control;  NBSIR  80-2006. 

Silicon;  field  ion  microscopy;  photoillumination  effect;  19210. 

Silicon;  Hall  effect;  junction  C-V  measurements;  neutron  activa- 
tion analysis;  phosphorus  density;  photometric  technique; 
19431. 

Silicon;  semiconductor  devices;  semiconductor  materials;  semi- 
conductor processing;  semiconductor  technology;  19213. 

Silicon;  silicon  carbide;  aluminumoxide;  brittle  fracture;  disloca- 
tions; electron  microscopy;  erosion;  germanium;  hardness 
measurements;  plastic  deformation;  19731. 

Silicon;  silicon  dioxide;  spatial  filtering  microscope;  sputter- 
Auger  method;  test  structures;  transistors;  wire  bonds;  capaci- 
tance-voltage methods;  deep  level  transient  spectroscopy; 
electrical  properties;  electronics;  electron  irradiation,  hole  mo- 
bility; SP400-45. 

Silicon;  silicon  photodetector;  spectral  response;  visible;  quan- 
tum efficiency;  quantum  yield;  19646. 

Silicon;  spreading  resistance;  thyristor;  aluminum-doped  silicon; 
boron-doped  silicon;  gallium-doped  silicon;  p-type  silicon;  re- 
sistivity; 19422. 

Silicon;  spreading  resistance;  two  probe  measurements;  dopant 
profiles;  resistivity;  resistivity  profiles;  semiconductor;  19105. 
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Silicon;  spreading  resistance  measurements;  thermally  stimulated 
measurements;  thyristor  materials  measurements;  thyristor 
measurements;  zinc  oxide  varistors;  dc  transmission;  deep- 
level  measurements;  energy  conservation;  measurement  meth- 
ods; NBSIR  80-2061. 

Silicon;  stability;  crystal;  Czochralski;  edge-defined  film-fed 
growth  (EFG);  floating  zone;  meniscus;  19945. 

Silicon;  sulfur;  thermally  stimulated  measurements;  dynathermal 
capacitance  responses;  dynathermal  current  response;  isotopes; 
19163. 

Silicon;  temperature  coefficient  of  refractive  index;  germanium; 
optical  constants;  refractive  index;  JPCRD  9,  No.  3,  561-658 
(1980). 

Silicon;  thermally  stimulated  measurements;  interface  states; 
measurement  interferences;  mobile  ions;  MOS  capacitor; 
19166 

Silicon;  thyristors;  defects;  neutron  transmutation  doping;  power 

device  materials;  radiation  damage;  SP400-60. 
Silicon;   vacancies;   Browian   motion;   diffusion;   Pick's  Law; 

Fokker-Planck  equation;  process  modeling;  semiconductors; 

19726 

Silicon  analysis;  size  exclusion  chromatography;  tin  analysis; 
fractionation;  graphite  furnace  atomic  absorption;  high  pres- 
sure liquid  chromatography;  organometallic  polymers;  organ- 
otin  silicate;  refractive  index;  reverse  bonded  phase  chromato- 
graphy; 19398. 

Silicon  carbide;  aluminumoxide;  brittle  fracture;  dislocations; 
electron  microscopy;  erosion;  germanium;  hardness  meas- 
urements; plastic  deformation;  silicon;  19731. 

Silicon  cell;  solar  cell;  spectral  response;  radiometry;  19669. 

Silicon  dioxide;  spatial  filtering  microscope;  sputter-Auger 
method;  test  structures;  transistors;  wire  bonds;  capacitance- 
voltage  methods;  deep  level  transient  spectroscopy;  electrical 
properties;  electronics;  electron  irradiation,  hole  mobility;  in- 
tegrated circuits;  SP400-45. 

Silicon  (Li)  detector;  spectral  artifacts;  x-ray  spectrometry;  ana- 
lytical electron  microscope;  energy  dispersive  x-ray  spectrom- 
etry; scanning  electron  microscope;  19631. 

Silicon  monoxide;  thorium  fluoride;  zinc  selenide;  zinc  sulfide; 
absorption;  coatings;  internal  reflectance  spectroscopy;  SP568, 
pp.  247-256  (July  1980). 

Silicon  nitride;  strength;  ceramic  turbines;  failure  prediction; 
fracture;  oxidation;  19792. 

Silicon  nitride;  yttria-doped  silicon  nitride;  ceramic;  high  volt- 
age electron  microscopy;  in  situ;  oxidation;  19605. 

Silicon  nitride;  yttria-doped  silicon  nitride;  ceramic;  high  volt- 
age electron  microscopy;  in  situ;  oxidation;  NBSIR  80-2075. 

Silicon  on  sapphire;  surface  roughness;  ultraviolet  reflectance; 
work  damage;  infrared  reflectance;  optical  reflectance;  polish- 
ing; SP400-62. 

Silicon  photodetector;  spectral  response;  visible;  quantum  effi- 
ciency; quantum  yield;  silicon;  19646. 

Silicon  photodetector;  storage  ring;  synchrotron  radiation;  ra- 
diometry; 19935. 

Silicon  photodiode;  spectroradiometry;  absolute  spectral  re- 
sponse; laser  power  measurement;  photodetector;  radiant 
power  measurement;  radiometry;  19354. 

Silicon  photodiode;  surface  recombination;  collection  efficiency; 
quantum  efficiency;  19738. 

Silicon  photodiodes;  cleaning;  dirt  films;  reflectance;  19675. 

Silicon  photovoltaic;  specific  adsorption;  radiometric  meas- 
urements; 19955. 

Silver;  coulometer;  coulometry;  electrochemistry;  Faraday  con- 
stant; 19472 

Silver;  coulometry;  electrochemical  equivalent;  electrochemis- 
try; Faraday;  fundamental  constants;  /  Res.  85,  No.  3,  175- 
191  (May-June  1980). 

Silver  alloys;  copper  alloys;  corrosion  behavior;  creep  proper- 
ties; dental  amalgam;  manganese  alloys;  marginal  stability; 
19247 

Silver   nitrate;   aromatic   hydrocarbons;   gas-solid  chromato- 


graphy; 19913. 

Similarity  principle;  crystal;  double-diffusive  convection;  float- 
ing zone;  materials  processing;  microgravity;  morphological 
stability;  19178. 

Simple  materials;  tensile  test;  viscoelastic  bars;  instability;  neck- 
ing; nonlinear;  19746. 

Simulated  geothermal  fluids;  geothermal-well  cements;  high 
pressure  vessel;  high  temperature  furnace;  permeability;  shear- 
bond  strength;  NBSIR  80-2099-3. 

Simulated  paint  films;  chromates;  coated  metals;  corrosion  in- 
hibitor; corrosion  mechanisms;  ellipsometry;  19659. 

Simulation;  apparatus  spectrum;  data  library;  fission  products; 
full  energy  peak;  gamma-ray  spectrum;  multiplets;  optimiz- 
ation; peak/Compton  ratio;  SP594.  pp.  878-880  (Sept.  1980). 

Simulation;  building  codes;  building  fires;  computer-aided 
design;  computer  simulation;  fire  research;  human  perform- 
ance; modeling;  regulatory  process;  SP586,  pp.  205-224  (June 
1980). 

Simulation;  bus  networks;  bus  performance;  computer  programs; 
contention;  CSMA;  GPSS;  local  area  networks;  packet 
switching;  SP500-65,  pp.  79-85  (Oct.  1980). 

Simulation;  statistics;  sunspots;  ARMA  models;  forecasts; 
Maunder  minimum,  models;  TN1022. 

Simulation;  workload  definition;  benchmarking;  capacity  plan- 
ning; computer  performance  evaluation;  computer  perform- 
ance measurement;  computer  performance  prediction;  com- 
puter system  acquisition;  CPE  in  auditing;  installation  man- 
agement; on-line  system  evaluation;  SP500-65. 

Simulation  model;  system  performance;  workloads;  cumulative 
distribution  function;  events;  hardware  configuration;  model 
validation;  queue;  scheduling  policies;  SP500-65,  pp.  111-128 
(Oct.  1980). 

Simulation  modeling;  CODASYL;  data  base;  data  base  manage- 
ment systems;  data  description  language;  data  manipulation 
language;  performance  evaluation;  schema;  SP500-65,  pp.  3-10 
(Oct.  1980). 

Simulation  of  human  behavior;  architectural  research;  building 
fires;  computer-aided  design;  environmental  psychology;  fire 
research;  fire  safety;  human  behavior  in  fires;  modeling  tech- 
nique; programming;  NBSIR  80-1982. 

Simulation  sampling  errors;  wind  loads;  climatological  sampling 
errors;  hurricanes;  19549. 

Simultaneous  equations;  Box-Jenkins;  forecasting;  multiple  re- 
gression; sensitivity  analysis;  SP500-65,  pp.  215-229  (Oct. 
1980). 

Simultaneous  evaluation;  absolute  measurement;  consistency;  fis- 
sion cross  section;  JENDL-2;  nuclear  data;  optical  potential 
parameter;  relative  measurement;  SP594,  pp.  715-719  (Sept. 
1980). 

Single  chain  scattering  form  factor;  small  angle  neutron  scatter- 
ing; concentrated  solution;  interchain  interference;  polyiso- 
prene;  radius  of  gyration;  19355. 

Single  crystal;  carbide;  carbon;  catalysis;  kinetics;  methanation; 
nickel;  19480 

Single  crystal;  carbon;  catalysis;  hydrogenation;  kinetics;  meth- 
anation; ruthenium;  19492. 

Single  crystal;  interstitials;  sodium  beta  alumina;  internal  fric- 
tion; ionic  transport  mechanism;  sodium  ion;  19442. 

Single-crystal;  structure  refinement;  x-ray  diffraction;  bond  delo- 
calized  dianion;  oxocarbon;  /  Res.  85,  No.  2,  87-97  (Mar.- 
Apr.  1980). 

Single  crystal;  surface  science;  carbon  monoxide;  catalysis;  ki- 
netics methanation;  nickel;  ruthenium;  19482. 

Single  crystal;  ternary  metal  sulfide;  x-ray  diffraction; 
[Et3P]2PtWS4;  molecular  structure;  Pt-W  complex;  19171 

Single  crystal;  total  cross  section;  Si(n,n);  SP594,  pp.  86-88 
(Sept.  1980). 

Single-crystal;  Weissenberg  methods;  x  rays;  absorption  correc- 
tion; diffractometers;  flat-cone;  macromolecules;  neutrons; 
19509. 

Single  crystal  copper;  copper  crystal;  fatigue;  persistent  slip 
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band;  plastic  strain;  random  cycling;  19694. 

Single-crystal  methods;  twinning;  critical  evaluation;  derivative 
lattices;  indexing;  lattice  relationships;  lattices;  19804. 

Single  crystal  x-ray  diffraction;  standard  test;  urea  complex; 
urea  in  sera;  crystal  structure;  molecular  structure;  /  Res.  85, 
No.  3,  205-210  (May-June  1980). 

Single  crystal  x-ray  diffraction;  synthesis;  cw-4- 
phenylcyclophosphamide;  cyclophosphamide  analogs;  in  vivo 
anticancer  activity;  molecular  structure  determination;  19829. 

Single-level  analysis;  Zr(n,total)  cross  section;  SP594,  pp.  319- 
322  (Sept.  1980). 

Single  longitudinal  mode  pulse;  TEA  laser;  beam  diameter;  in- 
sertion loss;  optical  detectors;  photon  drag  detector;  pyroelec- 
tric  detector;  responsivity;  TN1023. 

Single  vibronic  level  spectroscopy;  CFz;  difluorocarbene;  flu- 
orescence excitation  spectroscopy;  Franck-Condon  factors; 
laser  excited  fluorescence;  radiative  lifetime;  19371. 

Singular  perturbation  problems;  cell  Reynolds  number;  diffusion 
convection  equations;  error  estimates;  higher  order  finite  dif- 
ference methods;  numerical  experiments;  parabolic  equations; 
19490. 

Si(n,n);  single  crystal;  total  cross  section;  SP594,  pp.  86-88  (Sept. 
1980). 

Site  selection;  condensed  phase;  emission;  laser  absorption;  mol- 
ecules; 19111. 

Site  visit;  accreditation;  accreditation  committee;  American  In- 
dustrial Hygiene  Association;  coordinator;  industrial  hygiene 
laboratories;  laboratory;  PAT;  performance;  personnel;  profi- 
cient; quality  control;  reaccreditation;  SP591,  pp.  67-70  (Aug. 
1980). 

Six-port;  automatic  network  analyzer;  calibration;  microwave; 

microwave  measurements;  19303. 
Six-port;  automatic  network  analyzer;  microwave  measurements; 

19564 

Size  effect;  solid  mechanics;  statistical  methods;  steel;  fatigue; 
fracture;  mathematical  modeling;  micromechanics;  microstruc- 
ture;  nuclear  fuel  element;  paper;  quantitative  microscopy; 
19086. 

Size  exclusion  chromatography;  tin  analysis;  fractionation; 
graphite  furnace  atomic  absorption;  high  pressure  liquid  chro- 
matography; organometallic  polymers;  organotin  silicate;  re- 
fractive index;  reverse  bonded  phase  chromatography;  silicon 
analysis;  19398. 

Slag;  three-dimensional  flaws;  arc  strikes;  blunt  flaws;  fracture 
mechanics;  hydrogen-assisted  cracking;  low-cycle  fatique;  po- 
rosity; preparing  flawed  weldments;  19762. 

Sleep;  smoke  detectors;  wakefulness;  adults;  alarm  responses; 
auditory  perception;  decibal  levels;  fire  departments;  frequen- 
cy distribution;  noise  (sound);  NBS-GCR-80-284. 

Sliding  glass  door;  test  methods;  burglary  resistance;  forced 
entry;  patio  door;  performance  criteria;  performance  standard; 
19702. 

Sliding  wear;  wear;  wear  models;  copper  alloys;  friction;  metal- 
lic materials;  microstructure;  19826. 

Slip  bands;  statistical  aspects  of  fatigue;  striations;  composite 
materials;  corrosion  fatigue;  dislocations;  fatigue  mechanism; 
fracture  mechanics;  mathematical  modeling;  micromechanics; 
polymers;  quantitative  microscopy;  19087. 

Slope  stability;  construction;  excavation;  geotechnical  engineer- 
ing; retaining  structures;  shoring;  NBS-GCR-80-202. 

Slope  stability;  soil  classification;  soil  pressure;  soil  testing; 
trenching;  braced  excavations;  construction;  excavation;  geo- 
technical engineering;  retaining  structures;  shoring;  BSS121. 

Slope  stability;  soil  classification;  soil  pressure;  standards; 
trenching;  braced  excavation;  construction;  retaining  struc- 
tures; shoring;  ESS  127. 

Slow  crack  growth;  surface  chemistry;  atmosphere-assisted  slow 
crack  growth;  chemically  assisted  fracture;  fracture;  fracture 
models;  reaction  rate  theory;  19588. 

Slow  crack  growth;  surface  energy;  environmental  fracture; 
fracture;  materials  failure;  reaction  rate  theory;  19843. 


Slow  strain  rate  technique;  strain  rate;  stress  corrosion  cracking; 
2124-T851;  7075;  7075-T6;  7075-T7351;  air;  alternate  immer- 
sion test;  aluminum  alloys;  ductility;  elongation;  heat  treat- 
ment; NaCl;  plate  gage;  reduction  in  area;  19622. 

Slow  transient  effect;  transport;  Y-doped  Ce02;  CeOa;  conduct- 
ing ceramic;  conductivity;  diffusion;  oxygen  conductor;  19444. 

Slurry  analysis;  SNM  assay;  solution  analysis;  total  sampling;  x- 
ray  fluorescence  analysis;  dissolver  solution;  SP582,  pp.  547- 
554  (June  1980). 

SMF  retrieval;  audit  trails;  computer  fraud;  computer  security; 
job  tracking;  security  violations;  SP500-65,  pp.  33-46  (Oct. 
1980). 

Sm;  dosimetry;  EBR-II;  Eu  isotopes;  integral  cross  sections;  Nd; 
SP594,  pp.  557-562  (Sept.  1980). 

Small-angle;  texture  determination;  materials  microstructure; 
neutron  scattering;  new  instruments  and  methods;  nondestruc- 
tive testing;  residual  stress;  19811. 

Small  angle  neutron  scattering;  concentrated  solution;  interchain 
interference;  polyisoprene;  radius  of  gyration;  single  chain 
scattering  form  factor;  19355. 

Small-angle  scattering;  sulfur;  absorption  cross  section;  manga- 
nese bath;  pile  oscillator;  SP594,  pp.  738-742  (Sept.  1980). 

Small  angle  scattering;  superconductivity;  crystal  field;  magnetic 
superconnectors;  neutron  scattering;  rare  earth;  19255. 

Small  business;  conglomerates;  innovation;  invention;  large  cor- 
porations; productivity;  19230. 

Small-format;  x-ray  imaging  system;  "H.  x-ray  source;  micro- 
channel  plate;  portable;  rare-earth  scintillator;  19402. 

Small  gas  proportional  and  liquid  scintillation  counters;  atmos- 
pheric pollutants;  figure  of  merit;  low-level  counting;  natural 
radiocarbon;  79677. 

Small  particles;  solid  solutions;  solubility;  surfaces;  thermody- 
namics; vapor  pressure;  interstitials;  melting;  19830. 

Small  polymer  crystal;  surface  free  energy;  constrained  poly- 
mer; polymer;  polymer  in  a  cone;  polymer  interference;  / 
Res.  85,  No.  4,  273-282  (July-Aug.  1980). 

Smear  layer;  acid  etch;  adhesion;  coupling  agents;  dentin;  mor- 
dants; 19329. 

Smoke;  apartments;  building  fires;  doors;  egress;  evacuation;  fire 
departments;  fire  fighters;  fire  investigations;  mattresses;  NBS- 
GCR-79-187 

Smoke;  breathing  apparatus;  evacuation;  fire  departments;  fire 
fatalities;  flashover;  hotels;  room  fires;  senior  citizens;  NBS- 
GCR-80-253. 

Smoke;  doors;  evacuation;  fire  extinguishers;  fire  investigations; 

hospitals;  nursing  staff;  patients;  NBS-GCR-80-231. 
Smoke;  doors;  fire  departments;  fire  investigations;  NBS-GCR- 

80-221. 

Smoke;  doors;  fire  departments;  fire  investigations;  nursing  staff; 

patients;  NBS-GCR-80-229 
Smoke;  egress;  evacuation;  fire  alarm  systems;  fire  departments; 

fire  fighters;  hospitals;  nursing  staff;  patients;  NBS-GCR-80- 
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Smoke;  evacuation;  fire  alarm  systems;  fire  departments;  fire 
investigations;  NBS-GCR-80-272. 

Smoke;  evacuation;  fire  department;  fire  investigations;  mattress- 
es; NBS-GCR-80-262 

Smoke;  evacuation;  fire  departments;  fire  extinguishers;  fire  in- 
vestigations; nursing  homes;  nursing  staff;  NBS-GCR-80-223. 

Smoke;  evacuation;  fire  departments;  fire  extinguishers;  fire  in- 
vestigations; patients;  NBS-GCR-80-273. 

Smoke;  evacuation;  fire  departments;  fire  investigations;  fla- 
shover; schools;  NBS-GCR-80-237 

Smoke;  evacuation;  fire  departments;  fire  investigations;  hospi- 
tals; NBS-GCR-80-230 

Smoke;  evacuation;  fire  departments;  fire  investigations;  mat- 
tresses; patients;  NBS-GCR-80-266 

Smoke;  evacuation;  fire  departments;  fire  investigations;  nursing 
homes;  nursing  staff;  patients;  NBS-GCR-80-214. 

Smoke;  evacuation;  fire  departments;  fire  investigations;  nursing 
homes;  nursing  staff;  patients;  NBS-GCR-80-205. 
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Smoke;  evacuation;  fire  departments;  fire  investigations;  nursing 
homes;  nursing  staff;  patients;  NBS-GCR-80-242. 

Smoke;  evacuation;  fire  extinguishers;  fire  investigations;  NBS- 
GCR-80-276. 

Smoke;  evacuation;  fire  investigations;  NBS-GCR-80-271. 

Smoke;  evacuations;  fire  alarm  systems;  fire  departments;  fire 
investigations;  mattresses;  nursing  staff;  NBS-GCR-80-268. 

Smoke;  fabric  flammability;  fire  departments;  fire  investigations; 
NBS-GCR-80-270. 

Smoke;  fire  alarm  systems;  fire  departments;  fire  investigations; 
NBS-GCR-80-275. 

Smoke;  fire  alarm  systems;  fire  departments;  fire  investigations; 
patients;  NBS-GCR-80-265. 

Smoke;  fire  departments;  fire  extinguishers;  fire  investigations; 
hospitals;  NBS-GCR-80-22Z 

Smoke;  fire  departments;  fire  extinguishers;  fire  investigations; 
hospitals;  NBS-GCR-80-244. 

Smoke;  fire  departments;  fire  extinguishers;  fire  investigations; 
nursing  homes;  NBS-GCR-80-226. 

Smoke;  fire  departments;  fire  incident;  nursing  homes;  nursing 
staff;  patients;  NBS-GCR-80-211. 

Smoke;  fire  departments;  fire  investigations;  hospitals;  nursing 
staff;  NBS-GCR-80-222. 

Smoke;  fire  departments;  fire  investigations;  nursing  homes; 
NBS-GCR-80-215. 

Smoke;  fire  investigations;  odors;  NBS-GCR-80-269. 

Smoke;  smoke  detectors;  evacuation;  fire  departments;  fire  in- 
vestigations; nursing  staff;  patients;  NBS-GCR-80-238. 

Smoke;  smoke  detectors;  fire  departments;  fire  extinguishers;  fire 
investigations;  hospitals;  nursing  staff;  NBS-GCR-80-232. 

Smoke;  smoke  detectors;  fire  departments;  fire  investigations; 
hospitals;  NBS-GCR-80-261. 

Smoke;  smoke  movement;  stack  effects;  test  methods;  building 
fires;  compartment  fires;  doors;  egress;  fire  tests;  high-rise 
buildings;  leakage;  life  safety;  NBSIR  80-2004. 

Smoke;  smoke  movement;  stairwells;  tracers;  air  movement;  ele- 
vators; fire  tests;  hospitals;  NBS-GCR-79-183. 

Smoke;  smoldering;  bedding;  fire  departments;  fire  investiga- 
tions; hospitals;  nursing  staff;  patients;  NBS-GCR-80-239. 

Smoke;  sprinkler  systems;  evacuation;  fire  departments;  fire  ex- 
tinguishers; fire  investigations;  hospitals;  patients;  NBS-GCR- 
80-233. 

Smoke;  sprinkler  systems;  fire  alarm  systems;  fire  departments; 
fire  extinguishers;  NBS-GCR-80-274. 

Smoke;  sprinkler  systems;  fire  alarm  systems;  fire  departments; 
fire  investigations;  NBS-GCR-80-263. 

Smoke;  students;  doors;  dormitories;  evacuation;  fire  depart- 
ments; fire  fatalities;  fire  fighters;  fiashover;  ladders;  room 
fires;  NBS-GCR-80-193. 

Smoke;  symbols;  communications;  evacuation;  fire  alarms;  fire 
safety;  human  behavior;  human  factors;  panic;  safety;  NBSIR 
80-2070 

Smoke;  upholstered  furniture;  doors;  evacuations;  fire  depart- 
ments; fire  extinguishers;  nursing  staff;  patients;  room  fires; 
NBS-GCR-80-220 

Smoke;  upholstered  furniture;  evacuation;  fire  departments;  fire 
fatalities;  fire  investigations;  fiashover;  group  homes;  halfway 
houses;  mental  disorders;  NBS-GCR-80-200. 

Smoke  detection;  automatic  sprinklers;  building  codes;  building 
construction;  Delphi  Method;  fire  safety;  health  care  facilities; 
hospitals;  interior  finishes;  Life  Safety  Code;  nursing  homes; 
risk  analysis;  safety  equivalency;  safety  evaluation;  NBSIR  78- 
1555-1. 

Smoke  detectors;  aerosol  generators;  aerosols;  detector  sensitiv- 
ity; fire  detectors;  ionization  detectors;  light  scattering  detec- 
tors; monodisperse  aerosols;  particle  size;  photo-electric  detec- 
tors; /  Res.  85,  No.  3,  223-238  (May-June  1980). 

Smoke  detectors;  death;  doors;  egress;  evacuation;  fire  alarm 
systems;  fire  departments;  fire  fighters;  fiashover;  nursing 
homes;  nursing  staff;  patients;  room  fires;  NBS-GCR-80-191. 

Smoke  detectors;  evacuation;  fire  departments;  fire  investiga- 


tions; nursing  staff;  patients;  smoke;  NBS-GCR-80-238. 

Smoke  detectors;  fire  departments;  fire  extinguishers;  fire  inves- 
tigations; hospitals;  nursing  staff;  smoke;  NBS-GCR-80-232. 

Smoke  detectors;  fire  departments;  fire  investigations;  hospitals; 
smoke;  NBS-GCR-80-261. 

Smoke  detectors;  surveys;  detector  location;  false  alarms;  health 
care  facilities;  hospitals;  ionization  detectors;  maintenance; 
NFPA  101;  nursing  homes;  photoelectric  detectors;  NBSIR 
80-2130 

Smoke  detectors;  toxicity;  bibliographies;  building  fires;  cable 
fires;  compartment  fires;  decision  analysis;  fabric  fiammability; 
fire  suppression;  fire  tests;  fiame  research;  NBSIR  80-2114. 

Smoke  detectors;  wakefulness;  adults;  alarm  responses;  auditory 
perception;  decibal  levels;  fire  departments;  frequency  distri- 
bution; noise  (sound);  sleep;  NBS-GCR-80-284 

Smoke  movement;  sprinkler  systems;  clothing  wardrobes;  health 
care  facilities;  hospitals;  mattresses;  NBSIR  80-2097. 

Smoke  movement;  stack  effects;  test  methods;  building  fires; 
compartment  fires;  doors;  egress;  fire  tests;  high-rise  buildings; 
leakage;  life  safety;  smoke;  NBSIR  80-2004. 

Smoke  movement;  stairwells;  tracers;  air  movement;  elevators; 
fire  tests;  hospitals;  smoke;  NBS-GCR-79-183. 

Smoldering;  bedding;  fire  departments;  fire  investigations;  hospi- 
tals; nursing  staff;  patients;  smoke;  NBS-GCR-80-239. 

Smoldering  ignition;  thermal  analysis;  thermal  insulation;  activa- 
tion energy;  borax;  boric  acid;  cellulose;  critical  radiant  fiux; 
fire;  fire  retardants;  fire  tests;  loose  fill  insulation;  NBSIR  80- 
2085. 

Smoluchowski's  equation;  diffusion;  Lennard-Jones  fluid;  liquid 
rubidium;  liquids;  molecular  dynamics;  potential  of  mean 
force;  relative  motion  of  pairs;  19145. 

SNM  accountancy;  x-ray  fluorescence;  automation;  data  proc- 
essing; HTGR  spent  fuel  reprocessing;  in-line  measurements; 
off-line  measurements;  process  control;  remote  pipetters; 
remote  sample  preparation;  SP582,  pp.  55-65  (June  1980). 

SNM  assay;  solution  analysis;  total  sampling;  x-ray  fluorescence 
analysis;  dissolver  solution;  slurry  analysis;  SP582,  pp.  547-554 
(June  1980). 

SNM  monitors;  ZPPR;  IAEA  safeguards;  neutron  detectors; 
portal  monitors;  radiation  detectors;  SP582.  pp.  365-371  (June 
1980). 

Snow;  solar  collector;  structural  engineering;  building;  ice;  load; 

roof;  roof  load;  NBS-GCR-79-18a 
Snow;  wind;  building  collapse;  ice;  SP586,  pp.  259-270  (June 

1980). 

SO2;  thiirane;  active  nitrogen;  metastable;  olefin;  ozone;  19424. 
Social  environments;  social  learning  theory;  antisocial  behavior; 

arson;  cognition;  firesetters;  human  behavior;  NBS-GCR-80- 

194. 

Social  learning  theory;  antisocial  behavior;  arson;  cognition;  fir- 
esetters; human  behavior;  social  environments;  NBS-GCR-80- 
194. 

Social  sciences;  thermal  environment;  architecture;  audition; 
built  environment;  color;  environmental  psychology;  illumina- 
tion; perception;  questionnaires;  research  methodology;  senso- 
ry environment;  SP474. 

Societal  aspects;  workshop;  barrier/incentives;  hydrogen  energy 
systems;  impacts  of  hydrogen  fuel;  policy  options;  19699. 

Societal  decisions;  socioscientific  problems;  theory;  time  con- 
stants; basic  research;  challenge  to  the  analytical  chemist; 
chemical  measurement  process;  energy;  environment;  health; 
modelling;  scientific  uncertainty;  19666. 

Socioscientific  problems;  theory;  time  constants;  basic  research; 
challenge  to  the  analytical  chemist;  chemical  measurement 
process;  energy;  environment;  health;  modelling;  scientific  un- 
certainty; societal  decisions;  19666. 

Sodium;  AC  Stark  shifts;  AC  Stark  widths;  cesium;  hydrogen; 
intermediate  resonances;  laser  pulses;  monochromatic;  multi- 
photon  ionization;  Rabi  oscillation;  19159. 

Sodium;  absolute  cross  section  measurement;  atom;  cross  sec- 
tion; excited  states;  photoionization;  19510. 
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Sodium;  angular  distribution;  atomic;  hyperfine  structure;  multi- 
photon;  photoionization  quantum  beats;  19388. 

Sodium;  cross  sections;  evaluation;  neutrons;  SP594,  pp.  58-62 
(Sept.  1980). 

Sodium;  line  broadening;  19174. 

Sodium;  line  broadening;  19457. 

Sodium;  spectroscopic  series;  atomic  energy  levels;  atomic  spec- 
tra; quantum  defects;  Rydberg-Ritz  series;  19522. 

Sodium;  state  specific  rate  constants;  two-photon;  collisional 
ionization;  opto-galvanic  spectroscopy;  19956. 

Sodium;  tooth  enamel;  apatite;  carbonate  apatite;  hydrolysis; 
impurities;  octacalcium  phosphate;  19647. 

Sodium;  wavelengths;  aluminum;  configuration  interaction; 
energy  levels;  19562. 

Sodium  beta  alumina;  internal  ft-iction;  ionic  transport  mecha- 
nism; sodium  ion;  single  crystal;  interstitials;  19442. 

Sodium  chloride;  surface  tension;  viscosity;  calibration-quality 
standards;  density;  electrical  conductance;  molten  salts;  potas- 
sium nitrate;  JPCRD  9,  No.  4,  791-830  (1980). 

Sodium  disilicate;  glass;  oxygen  dependence;  19188. 

Sodium  fluoride;  stannous  fluoride;  topical  fluoridation;  acid 
pretreatment;  acidulated  phosphate  fluoride;  apatitic  fluoride; 
19645. 

Sodium-iodide;  spaceflight;  calculations;  gamma-ray  spectrom- 
eters; germanium;  induced  radioactivity;  19749. 

Sodium  ion;  single  crystal;  interstitials;  sodium  beta  alumina; 
internal  friction;  ionic  transport  mechanism;  19442. 

Sodium  nitrate;  activity  coefficients;  critically  evaluated  data; 
excess  Gibbs  energy  for  electrolytes;  osmotic  coefficients; 
JPCRD  9,  No.  2,  513-518  (1980). 

Sodium  propagation  experiments;  Na  cross-section  adjustment; 
SP594,  pp.  194-198  (Sept.  1980). 

Sodium  stearate;  transition  temperatures;  gas  chromatography; 
19914. 

Sodium  void  coefficient;  structural  materials;  benchmark  tests; 

control  rod  worth;  Doppler  coefficient;  JENDL-1;  reaction 

rate  distribution;  reaction  rate  ratio;  reactivity  worth;  SP594, 

pp.  581-585  (Sept.  1980). 
Soft  gamma-ray;  spectrometer;  energy  resolution;  hard  x-ray; 

imaging;  Lixiscope;  19403. 
Soft  gamma-ray;  spectrometer;  energy  resolution;  hard  x-ray; 

imaging;  Lixiscope;  19404. 
Softness  expansion;  dilute  gas  transport  properties;  inverse 

power   potential;    logarithmic   terms;    perturbation  theory; 

19389 

Softness  expansion;  thermal  conductivity;  viscosity;  classical 
scattering  angle;  dilute  gases;  inverse  power  potential;  loga- 
rithmic terms;  19194. 

Soft  spheres;  computer  simulation;  conformal  solution  theory; 
mixture;  molecular  dynamics;  radial  distribution  function; 
19538. 

Soft  spheres;  transport  coefficients;  Boltzmann  equation;  colli- 
sion integral;  dilute  gas;  kinetic  perturbation  theory;  kinetic 
theory;  nonequilibrium  perturbation  theory;  perturbation 
theory;  19866 

Software;  computer  program;  database;  database  management 
system;  data  dictionary  system;  data  inventory;  data  manage- 
ment; data  standards;  documentation;  Federal  Information 
Processing  Standards  Publication;  FIPS  PUB  76. 

Software;  computer  program;  database;  database  management 
system;  data  dictionary  system;  data  inventory;  data  manage- 
ment; data  standards;  documentation;  NBSIR  80-2115. 

Software;  software  selection;  computer  applications;  computer 
programs;  data  administration;  database  management;  database 
standards;  data  processing;  data  resource  management;  Feder- 
al Information  Processing  Standards  Publication;  file  process- 
ing; FIPS  PUB  77. 

Software;  specifications;  standards;  systems  analysis/engineering; 
codes;  computer  program;  decision  table;  network;  perform- 
ance requirements;  NBS-GCR-80-258. 

Software;  specifications;  standards;  systems  analysis/engineering; 


codes;  computer  program;  decision  table;  network;  perform- 
ance requirements;  NBS-GCR-80-257 

Software;  standards;  data  processing;  Federal  Information  Proc- 
essing Standard;  FORTRAN;  numeric  methods;  programming 
language;  scientific  computing  engineering;  FIPS  PUB  69. 

Software;  standards;  time-sharing;  BASIC;  data  processing;  Fed- 
eral Information  Processing  Standard;  interactive  program- 
ming; programming  language;  FIPS  PUB  68. 

Software  development;  software  management;  software  tools; 
static  analysis;  dynamic  analysis;  programming  aids;  NBSIR 
80-2159 

Software  development;  testing;  program  verification;  SP500-56. 

Software  engineering;  abstract  data  types;  artificial  intelligence; 
data  abstraction;  database  management  systems;  data  struc- 
tures; programming  languages;  SP500-59. 

Software  engineering;  software  techniques;  software  tools;  tax- 
onomy; automated  aids;  programming  aids;  NBS-GCR-80-199. 

Software  management;  software  tools;  static  analysis;  dynamic 
analysis;  programming  aids;  software  development;  NBSIR 
80-2159 

Software  selection;  computer  applications;  computer  programs; 
data  administration;  database  management;  database  standards; 
data  processing;  data  resource  management;  Federal  Informa- 
tion Processing  Standards  Publication;  file  processing;  soft- 
ware; FIPS  PUB  77. 

Software  specifications;  APT;  automation;  computer  aided  man- 
ufacturing; NC  machining;  NC  programming;  numerical  con- 
trol; part  programming;  NBSIR  80-2073.3. 

Software  standards;  software  testing;  BASIC;  language  proces- 
sor testing;  minimal  basic;  programming  language  standards; 
SP500-70/2 

Software  standards;  software  testing;  BASIC;  language  proces- 
sor testing;  minimal  basic;  programming  language  standards; 
SP500-70/1. 

Software  techniques;  software  tools;  taxonomy;  automated  aids; 

programming  aids;  software  engineering;  NBS-GCR-80-199. 
Software  testing;  BASIC;  language  processor  testing;  minimal 

basic;  programming  language  standards;  software  standards; 

SP500-70/1. 

Software  testing;  BASIC;  language  processor  testing;  minimal 
basic;  programming  language  standards;  software  standards; 
SP500-70/2. 

Software  tools;  static  analysis;  dynamic  analysis;  programming 
aids;  software  development;  software  management;  NBSIR 
80-2159 

Software  tools;  taxonomy;  automated  aids;  programming  aids; 
software  engineering;  software  techniques;  NBS-GCR-80-199. 

Softwood;  timber  engineering;  trench  bracing;  trenching;  con- 
struction lumber;  construction  safety;  excavation;  hardwood; 
lumber  grading;  shoring;  BSS122. 

Soft  x-ray  diagnostics;  Csl;  Cul;  photoabsorption  cross  sections; 
photocathodes;  plasma  diagnostic  detectors;  radiometry; 
19601 

Soil  classification;  soil  pressure;  soil  testing;  trenching;  braced 
excavations;  construction;  excavation;  geotechnical  engineer- 
ing; retaining  structures;  shoring;  slope  stability;  BSS121. 

Soil  classification;  soil  pressure;  standards;  trenching;  braced 
excavation;  construction;  retaining  structures;  shoring;  slope 
stability;  BSS12Z 

Soil  classification;  trench;  workshop;  acceptable  work  practices; 
excavation;  geotechnical  engineering;  safety;  shoring;  NBSIR 
79-1935. 

Soil  pressure;  soil  testing;  trenching;  braced  excavations;  con- 
struction; excavation;  geotechnical  engineering;  retaining 
structures;  shoring;  slope  stability;  soil  classification;  BSS121. 

Soil  pressure;  standards;  trenching;  braced  excavation;  construc- 
tion; retaining  structures;  shoring;  slope  stability;  soil  classifi- 
cation; BSS127 

Soil  testing;  trenching;  braced  excavations;  construction;  excava- 
tion; geotechnical  engineering;  retaining  structures;  shoring; 
slope  stability;  soil  classification;  soil  pressure;  BSS121. 
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Solar;  testing;  computer;  energy;  heat  transfer;  hot  water;  mea- 
surement; modehng;  19375. 

Solar;  testing;  computer;  energy;  heat  transfer;  hot  water;  mea- 
surement; modeling;  19459. 

Solar;  testing;  computer;  energy;  heat  transfer;  hot  water;  mea- 
surement; modeling;  19498. 

Solar  absorber  coatings;  SRM's;  structural  safety;  automation; 
computers;  electrical  wiring;  radiation  exposure;  DIM/NBS 
64,  No.  8,  1-28  (1980). 

Solar  air  heating  systems;  solar  collector;  air  leakage;  computer 
simulation;  performance  criteria;  19619. 

Solar  builder/developer;  solar  energy;  building  code;  code  offi- 
cial; demonstration  program;  institutional  constraints;  19729. 

Solar  builder/developer;  solar  energy;  building  code;  code  offi- 
cial; demonstration  program;  institutional  constraints;  SP586, 
pp.  181-185  (June  1980). 

Solar  builder/developer;  solar  energy;  building  code;  code  offi- 
cial; demonstration  program;  institutional  constraints;  NBSIR 
79-1957. 

Solar  calorimeter  tests;  solar-optical  properties  tests;  solar  simu- 
lation; thermal  performance  test  procedures;  thermal  transmis- 
sion tests;  thin-film  resistance  heaters;  passive  product  types; 
19820. 

Solar  cell;  solar  cell  measurements;  solar  cell  stability;  device 
measurements;  laser  scanning;  light-biasing;  metallization; 
ohmic  contacts;  reliability;  semiconductor  measurements; 
sheet  resistance;  NBSIR  80-2027. 

Solar  cell;  spectral  response;  radiometry;  silicon  cell;  19669. 

Solar  cell  measurements;  solar  cell  stability;  device  meas- 
urements; laser  scanning;  light-biasing;  metallization;  ohmic 
contacts;  reliability;  semiconductor  measurements;  sheet  resist- 
ance; solar  cell;  NBSIR  80-2027 

Solar  cells;  cell  cracks;  device  measurements;  laser  scanning; 
light  biasing;  metallization;  ohmic  contacts;  reliability;  semi- 
conductor measurements;  sheet  resistance;  19435. 

Solar  cells;  test  method  preparation;  consensus  standards;  mea- 
surement technology;  photovoltaic  energy  conversion;  photo- 
voltaics;  NBSIR  80-2060. 

Solar  cell  stability;  device  measurements;  laser  scanning;  light- 
biasing;  metallization;  ohmic  contacts;  reliability;  semiconduc- 
tor measurements;  sheet  resistance;  solar  cell;  solar  cell  meas- 
urements; NBSIR  80-2027. 

Solar  collector;  air  leakage;  computer  simulation;  performance 
criteria;  solar  air  heating  systems;  19619. 

Solar  collector;  durability/reliability;  environmental  degrada- 
tion; materials  degradation;  19451. 

Solar  collector;  solar  heating  and  cooling;  standards;  testing; 
19813. 

Solar  collector;  standard  insulation  test  methods;  accelerated 
aging;  collector  insulation;  insulation;  NBSIR  79-1908. 

Solar  collector;  structural  engineering;  building;  ice;  load;  roof; 
roof  load;  snow;  NBS-GCR-79-180 

Solar  collector;  surface  morphology;  ultra-black  surface  coating; 
etchant  bath;  light  absorption;  microscopic  pores;  nickel-phos- 
phorus alloy;  U.S.  Patent  4,233.107. 

Solar  collector;  thermal  performance;  efficiency;  flow  rate;  heat 
transfer  fluid;  NBS-GCR-79-184. 

Solar  collectors:  absorber  materials;  absorptive  coatings;  acceler- 
ated aging;  cover  plates;  durability;  environmental  exposure; 
materials;  polymeric  materials;  19364. 

Solar  collectors;  collector  installation;  field  survey;  guidelines; 
low-sloped  roofs;  roofing  performance;  TNI  134. 

Solar  collectors;  solar  energy;  energy  conversion;  laboratory 
accreditation;  photovoltaics;  product  certification;  NBSIR  80- 
2028 

Solar  collectors;  solar  energy;  fire  prevention;  fire  tests;  flamma- 
bility;  flash  point;  heat  transfer  fluids;  insulation;  leakage; 
NBSIR  79-1931. 

Solar  collectors;  solar  energy;  standards;  thermal  performance; 
buildings;  cooling;  durability/reliability;  performance  criteria; 
safety;  SP586.  pp.  151-160  (June  1980). 


Solar  collectors;  solar  simulators;  thermal  testing;  ASHRAE 
Standard  93;  collector  rating;  environmental  influence;  out- 
door testing;  19366. 

Solar  collectors;  thermal  losses;  thermal  performance  testing; 
instantaneous  efficiency;  optical  efficiency;  NBSIR  80-2087. 

Solar  collectors;  wind  speed  and  sky  temperature  effects  on 
solar  collector  performance;  collector  efficiency;  comparison 
German  BSE  vs  ASHRAE  93-77  test  procedures;  environ- 
mental simulation  for  solar  collector  testing;  optical  and  ther- 
mal loss  characteristics  of  solar  collectors;  19239. 

Solar  collectors;  wind  speed  and  sky  temperature  effects  on 
solar  collector  performance;  collector  efficiency;  comparison 
German  BSE  vs  ASHRAE  93-77  test  procedures;  environ- 
mental simulation  for  solar  collector  testing;  optical  and  ther- 
mal loss  characteristics  of  solar  collectors;  19325. 

Solar  constant;  absolute  radiometry;  cavity  absorptance;  cavity 
reflectance;  electrically  calibrated  radiometer;  pyrohelio- 
metry;  19909. 

Solar  constant;  solar  variability;  climatology;  pyrheliometry; 
19473. 

Solar  data  base;  solar  energy  system;  solar  heating  and  cooling; 
automatic  data  processing;  computer  retrieval;  data  base  re- 
trieval; residential  buildings;  NBSIR  80-2144. 

Solar  economics;  windows;  benefit  cost;  building  economics; 
discounting;  economic  analysis;  economic  efficiency;  energy 
conservation;  incentives;  life-cycle  cost;  payback;  rate  of 
return;  H132. 

Solar  energy;  building  code;  code  official;  demonstration  pro- 
gram; institutional  constraints;  solar  builder/developer;  19729. 

Solar  energy;  building  code;  code  official;  demonstration  pro- 
gram; institutional  constraints;  solar  builder/developer;  SP586, 
pp.  181-185  (June  1980). 

Solar  energy;  building  code;  code  official;  demonstration  pro- 
gram; institutional  constraints;  solar  builder/developer; 
NBSIR  79-1957. 

Solar  energy;  energy  conservation;  federal  buildings;  life-cycle 
costing;  19067. 

Solar  energy;  energy  conversion;  laboratory  accreditation;  pho- 
tovoltaics; product  certification;  solar  collectors;  NBSIR  80- 
2028. 

Solar  energy;  fire  prevention;  fire  tests;  flammability;  flash  point; 
heat  transfer  fluids;  insulation;  leakage;  solar  collectors; 
NBSIR  79-1931. 

Solar  energy;  solar  photovoltaic;  cost  effectiveness;  economic 
evaluations;  energy  conservation;  Federal  energy  management 
program;  life-cycle  costing;  public  buildings;  renewable 
energy;  H135. 

Solar  energy;  special  collectors;  energy  estimates;  geographical 
distribution;  low  temperature  collectors;  manufacturing  activi- 
ty; medium  temperature  collector;  19527. 

Solar  energy;  standards;  thermal  performance;  buildings;  cool- 
ing; durability/reliability;  performance  criteria;  safety;  solar 
collectors;  pp.  151-160  (June  1980). 

Solar  energy  storage;  thermal  storage  device;  ASHRAE  stand- 
ard 94-77;  Glauber's  salt;  latent  heat  storage;  pebble-bed; 
phase-change  unit;  19175. 

Solar  energy  system;  solar  heating  and  cooling;  automatic  data 
processing;  computer  retrieval;  data  base  retrieval;  residential 
buildings;  solar  data  base;  NBSIR  80-2144. 

Solar  energy  system;  TRNSYS  computer  program;  air  leakage; 
f-chart  method;  flat-plate  solar  collectors;  19870. 

Solar  energy  system;  thermal  performance  evaluation;  heating 
and  cooling  performance;  NBS-GCR-79-189. 

Solar  energy  system;  thermal  performance  evaluation;  heating 
and  cooling  performance;  NBSIR  80-1980. 

Solar  energy  systems;  active  solar  energy;  break-even  analysis; 
building  economics;  commercial  buildings;  economic  feasibil- 
ity; economic  optimization;  19350. 

Solar  energy  systems;  benefit-cost  analysis;  building  economics; 
commercial  buildings;  investment  analysis;  life-cycle  cost  anal- 
ysis; passive  solar  energy;  retrofit;  revitalization;  BSS125. 
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Solar  heating  and  cooling;  automatic  data  processing;  computer 
retrieval;  data  base  retrieval;  residential  buildings;  solar  data 
base;  solar  energy  system;  NBSIR  80-2144. 

Solar  heating  and  cooling;  standards;  testing;  solar  collector; 
19813. 

Solar  heating  system;  standards;  codes;  performance  criteria; 
19377. 

Solar  heating  systems;  air  corrections;  air  leakage;  computer 
simulation;  damper  leakage;  performance  criteria;  19615. 

Solar-heat  transfer  liquid  containment;  stagnation;  corrosion;  ele- 
vated temperature;  heat  transfer;  liquid  flow  rate;  NBSIR  79- 
1919 

Solar  installations;  standardization;  dimensions;  flat  plate  collec- 
tors; preferred  sizes;  NBSIR  80-2116. 

Solar  Kr  abundance;  s-process  systematics;  neutron  capture 
cross  sections;  SP594,  pp.  857-862  (Sept.  1980). 

Solar-optical  properties  tests;  solar  simulation;  thermal  perform- 
ance test  procedures;  thermal  transmission  tests;  thin-film 
resistance  heaters;  passive  product  types;  solar  calorimeter 
tests;  19820. 

Solar  performance  criteria;  solar  standards;  updating  criteria; 
19237 

Solar  photovoltaic;  cost  effectiveness;  economic  evaluations; 
energy  conservation;  Federal  energy  management  program; 
life-cycle  costing;  public  buildings;  renewable  energy;  solar 
energy;  H135. 

Solar  simulation;  thermal  performance  test  procedures;  thermal 
transmission  tests;  thin-film  resistance  heaters;  passive  product 
types;  solar  calorimeter  tests;  solar-optical  properties  tests; 
19820. 

Solar  simulators;  thermal  testing;  ASHRAE  Standard  93;  collec- 
tor rating;  environmental  influence;  outdoor  testing;  solar  col- 
lectors; 19366. 

Solar  standards;  updating  criteria;  solar  performance  criteria; 
19237 

Solar  storage  walls;  testing  procedures;  thermal  performance; 
finite-difference  computer  model;  passive  solar  energy;  re- 
sponsive coefficients;  19815. 

Solar  variability;  climatology;  pyrheliometry;  solar  constant; 
19473. 

Solgel;  inorganic  radiochemical;  liquid  scintillator;  radioactivity; 

sample  preparation;  scintillation  counting;  19817. 
Solid  contact;  wear;  copper;  copper  alloys;  friction;  microstruc- 

ture;  19708. 

Solid  electrolyte;  tungsten  carbide;  catalyst;  cerium  dioxide; 
electrocatalysis;  fuel  cells;  impedance;  NBSIR  80-1991. 

Solid-fluid  interface;  stressed  solid;  thermodynamics;  vacancies; 
coherent  interfaces;  equilibrium;  incoherent  interfaces;  19949. 

Solidification;  solid-liquid  interface;  stability;  alloy;  constitution- 
al supercooling;  local  equilibrium;  perturbation;  19748. 

Solidification;  solute;  alloy;  convection;  interface;  19264. 

Solidification;  surface  tension;  thermodynamic  properties;  Auger 
measurements  on  liquids;  convection;  gallium;  heat  capacity; 
lead-tin  alloys;  magnetic  field  effect;  phase  diagram;  potas- 
sium-iron-silicon oxides;  NBSIR  80-2082. 

Solid-liquid  interface;  stability;  alloy;  constitutional  supercool- 
ing; local  equilibrium;  perturbation;  solidification;  19748. 

Solid  mechanics;  statistical  methods;  steel;  fatigue;  fracture; 
mathematical  modeling;  micromechanics;  microstructure;  nu- 
clear fuel  element;  paper;  quantitative  microscopy;  size  effect; 
19086. 

Solids;  sparks;  test  methods;  Federal  Hazardous  Substances  Act; 
flammability;  granulars;  hazardous  substances;  pastes;  pow- 
ders; shredded  and  slit  films;  NBSIR  78-1580. 

Solids;  Van  Vieck  susceptibility;  anomalous  behavior;  frequency 
shifts;  hydrostatic  pressure;  Knight  shift;  scaling  theory; 
19925. 

Solid  solutions;  alloy  theory;  crystal  chemistry;  intermediate 
phases;  phase  diagrams;  phase  equilibria;  SP564. 

Solid  solutions;  solubility;  surfaces;  thermodynamics;  vapor  pres- 
sure; interstitials;  melting;  small  particles;  19830. 


Solid  state  physics;  synchrotron  radiation;  ultraviolet  optical 
system  design;  ultraviolet  spectroscopy;  extreme  ultraviolet 
mirrors;  extreme  ultraviolet  telescopes;  optical  constants;  re- 
flectivity; reflectometer;  19640. 

Solid  state  spin  waves;  laves-phase;  magnetism;  neutron  scatter- 
ing; physics;  rare  earths;  19616. 

Solid  state  x-ray  detectors;  x-ray  fluorescence;  x-ray  microanaly- 
sis; x-ray  spectrometry;  electron  probe  microanalysis;  energy 
dispersive  x-ray  spectrometry;  19434. 

Solubility;  aqueous  potassium  chloride;  gaseous  cyclopropane; 
Henry's  constant;  19795. 

Solubility;  equilibrium  partitioning;  Fickian  diffusion;  food  pack- 
age; interaction  parameter;  migration;  partition  coefficient;  ra- 
diolabeled additive;  19651. 

Solubility;  solubility  product;  sparingly  soluble  lead  salts;  aque- 
ous solubility  of  lead  salts;  lead  carbonate;  lead  halides;  lead 
nitrate;  lead  phosphates;  lead  sulfate;  lead  sulfide;  JPCRD  9, 
No.  3,  751-784  (1980). 

Solubility;  solubility  product;  standard  electrode  potentials; 
standard  thermodynamic  functions;  compilation  of  solubility 
data;  disproportionation  of  mercury  (I);  electromotive  force 
measurements;  mercury  (I)  chloride;  JPCRD  9,  No.  4,  1307- 
1330  (1980). 

Solubility;  surfaces;  thermodynamics;  vapor  pressure;  intersti- 
tials; melting;  small  particles;  solid  solutions;  19830. 

Solubility  product;  sparingly  soluble  lead  salts;  aqueous  solubil- 
ity of  lead  salts;  lead  carbonate;  lead  halides;  lead  nitrate;  lead 
phosphates;  lead  sulfate;  lead  sulfide;  solubility;  JPCRD  9,  No. 
3,  751-784  (1980). 

Solubility  product;  standard  electrode  potentials;  standard  ther- 
modynamic functions;  compilation  of  solubility  data;  dispro- 
portionation of  mercury  (I);  electromotive  force  meas- 
urements; mercury  (I)  chloride;  solubility;  JPCRD  9,  No.  4, 
1307-1330  (1980). 

Solute;  alloy;  convection;  interface;  solidification;  19264. 

Solute  trapping;  thermodynamics;  interface  stability;  kinetics; 
microsegregation;  rapid  solidification;  19946. 

Solution  analysis;  total  sampling;  x-ray  fluorescence  analysis; 
dissolver  solution;  slurry  analysis;  SNM  assay;  SP582,  pp.  547- 
554  (June  1980). 

Solution  calorimetry;  standard  reference  materials;  thermoche- 
mistry; tris(hydroxymethyl)aminomethane;  calorimetry;  enth- 
alpy of  solution;  KCl;  /.  Res.  85,  No.  6,  467-481  (Nov.-Dec. 
1980). 

Solution  density;  accountability  tanks;  differential  pressure;  in- 

tank  density  determination;  nuclear  process  solutions;  19170. 
Solution  density;  accountability  tanks;  differential  pressure;  in- 

tank  density  determination;  nuclear  process  solutions;  /.  Res. 

85,  No.  3,  219-221  (May-June  1980). 
Solution  density;  accountability  tanks;  differential  pressure;  in- 

tank  density  determination;  nuclear  process  solutions;  SP582, 

pp.  534-537  (June  1980). 
Solutions;   data   compilations;   photochemistry;  photophysics; 

review;  SP578 

Solutions;  thermodynamic  properties;  activity  coefficient;  corre- 
lation; critical  evaluation;  electrolyte  theories;  excess  Gibbs 
energy;  models;  osmotic  coefficient;  polyvalent  electrolytes; 
19919 

Solutions;  thermodynamic  properties;  aqueous  electrolytes;  elec- 
trolyte data  center;  evaluations;  reviews;  19920. 

Solvent  extraction;  activation  analysis;  cadmium;  mercury;  ra- 
diochemical; separation;  19283. 

Solvent  extraction;  spectrometer;  alpha  counting;  alpha  particle; 
liquid  scintillation;  SP582.  pp.  111-120  (June  1980). 

Solvent-extraction  contactors;  chemical  modeling;  dynamic  ma- 
terials accounting;  in-process  inventory;  SP582,  pp.  712-717 
(June  1980). 

Sorption;  annealing;  diffusion;  drawing;  low  density  polyethyl- 
ene; 19850 

Sorption;  diffusivity;  elastic  deformation;  fractional  free  volume; 
permeability;  plastic  deformation;  semicrystalline  polymers; 
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19662. 

Sound;  acoustics;  building  acoustics;  environmental  pollution; 
noise  control;  noise  isolation;  TNI  113-2. 

Sound;  traffic  noise;  transportation  noise;  acoustics;  environmen- 
tal pollution;  highway  noise;  motor  vehicle  noise;  noise;  noise 
control;  TN1113-1. 

Sound  field;  ultrasonics;  analog  recording;  C-scan;  instrumenta- 
tion; 19061. 

Sound  velocities;  stainless  steels;  elastic  constants;  iron  alloys; 

low  temperatures;  magnetic  transitions;  19563. 
Sound  velocities;  tensor-property  averaging;  copper;  Debye 

temperature;  elastic  constants;  polycrystals;  19696. 
Sound  velocity;  boron-aluminum;  composite;  elastic  constants; 

19212. 

Sound  velocity;  stainless  steel;  Young's  modulus;  bulk  modulus; 

elastic  constants;  physical-property  variability;  Poisson's  ratio; 

shear  modulus;  19246. 
Source  dyadic;  dyadic  Green's  functions;  electric  field;  integral 

equation;  19249. 

Source  of  polarized  electrons;  electron  scattering;  GaAs  polar- 
ized electron  source;  polarized  electrons;  19308. 

Source  of  polarized  electrons;  spin  polarization;  electron  optics; 
electron  spin  polarization;  GaAs;  negative  electron  affinity; 
photoemission;  polarization;  19310. 

Sources;  standardization;  calibration;  detection;  dosimetry;  facili- 
ties; fluence;  flux;  monitor;  neutron;  SP594,  pp.  747-751  (Sept. 
1980). 

Sources;  stars,  coronae-stars;  individual,  x  ray;  19222. 
Sources;   ultraviolet;   arc;   calibrations;    irradiance;  radiance; 
19876. 

Source-to-detector  distance;  accelerator;  borehole  sonde;  cap- 
ture -y-ray  analysis;  SP594,  pp.  604-614  (Sept.  1980). 

South  Pole  atmosphere;  airborne  particles;  atmospheric  aerosol; 
atmospheric  sulfate  environmental  pollution;  microsampling; 
molecular  microanalysis;  particle  microanalysis;  Raman  micro- 
probe;  Raman  spectra;  Raman  spectroscopy;  19883. 

SPRTs;  temperature  fixed  point;  the  kelvin;  thermometric  fixed 
point;  triple  point  of  gallium;  triple  point  of  water;  Interna- 
tional Practical  Temperature  Scale;  19099. 

Space  astrophysics;  stellar  atmospheres;  stellar  chromospheres; 
stellar  coronae;  stellar  winds;  ultraviolet  spectroscopy;  19456. 

Space  charge;  beam  transport;  high  current  ion  beams;  inertial- 
ly-confined  fusion;  numerical  simulation;  19626. 

Space  charge;  crystal  relaxations;  electrets;  ferroelectricity;  pi- 
ezoelectric polymers;  polarization;  poly(vinyl  chloride); 
poly(vinyl  fluoride);  poly(vinylidene  fluoride);  pyroelectric 
polymers;  19734. 

Space  charge;  sulfur  hexafluoride  (SFe);  uv  radiation;  60  Hz  ac 
and  dc;  compressed  gas;  corona;  electron  avalanche;  inception 
voltage;  ionization;  ion  mobilities;  partial  discharge;  photode- 
tachment;  19786. 

Space  charge;  surface  flashover;  vacuum  breakdown;  electrical 
breakdown;  electro-optics;  interfacial  breakdown;  Pockels 
effect;  NBS-GCR-80-203. 

Space  cooling;  space  heating;  building  envelope;  cost  effective- 
ness; economics;  energy  conservation;  internal  rate  of  return; 
life-cycle  costing;  marginal  analysis;  optimal  design;  residen- 
tial buildings;  19235. 

Spacecraft;  bremsstrahlung;  dose;  electrons;  proton;  shielding; 
19226. 

Spaceflight;  calculations;  gamma-ray  spectrometers;  germ&nium; 

induced  radioactivity;  sodium-iodide;  19749. 
Space  group  frequency;  symmetry;  Bravais  lattice;  classification; 

crystal  data;  reduced  forms;  19832. 
Space  heating;  building  envelope;  cost  effectiveness;  economics; 

energy  conservation;  internal  rate  of  return;  life-cycle  costing; 

marginal  analysis;  optimal  design;  residential  buildings;  space 

cooling;  19235. 

Space  shielding;  computer  code;   depth-dose  data;  electron 

bremsstrahlung;  electrons;  protons;  TN1116. 
Space  standards;   equivalency;   housing  standards;  minimum 


standards;  SP586.  pp.  103-115  (June  1980). 

Spallation;  evaporation;  fission;  high  energy  proton;  neutron 
yield  analysis;  SP594,  pp.  417-421  (Sept.  1980). 

Spans;  stable  laws;  Poisson  transformation;  polymer  configura- 
tions; random  walks;  19654. 

Sparingly  soluble  lead  salts;  aqueous  solubility  of  lead  salts;  lead 
carbonate;  lead  halides;  lead  nitrate;  lead  phosphates;  lead 
sulfate;  lead  sulfide;  solubility;  solubiHty  product;  JPCRD  9, 
No.  3,  751-784  (1980). 

Sparks;  test  methods;  Federal  Hazardous  Substances  Act;  flam- 
mability;  granulars;  hazardous  substances;  pastes;  powders; 
shredded  and  slit  films;  solids;  NBSIR  78-1580. 

Sparse  matrices;  conjugate  gradient  algorithm;  elliptic  partial 
differential  equations;  iterative  methods  for  linear  algebraic 
equations;  Neumann  boundary  conditions;  J.  Res.  85,  No.  5, 
367-390  (Sept.-Oct.  1980). 

Spatial  filtering  microscope;  sputter-Auger  method;  test  struc- 
tures; transistors;  wire  bonds;  capacitance-voltage  methods; 
deep  level  transient  spectroscopy;  electrical  properties;  elec- 
tronics; electron  irradiation,  hole  mobility;  integrated  circuits; 
ion  knock-on  effect;  SP400-45. 

Spatial  resolution;  analytical  electron  microscopy;  electron  scat- 
tering; energy  dispersive  x-ray  spectrometry;  microanalysis; 
Monte  Carlo  electron  trajectory  simulation;  19660. 

Special  collectors;  energy  estimates;  geographical  distribution; 
low  temperature  collectors;  manufacturing  activity;  medium 
temperature  collector;  solar  energy;  19527. 

Special  libraries;  telecommunications;  bibliographic  utilities;  in- 
formation revolution;  information  technology;  library  automa- 
tion; library  networks;  reprography;  19392. 

Special  libraries;  White  House  conference  on  library  and  infor- 
mation services;  Federal  data  bases;  Federal  information  serv- 
ices; Federal  libraries;  networks;  19250. 

Special  nuclear  material;  analyses;  destructive;  nondestructive 
assay;  NRC  Safeguards;  SP582,  pp.  189-191  (June  1980). 

Special  nuclear  material;  inventory  control;  neutron  interroga- 
tion; SP582.  pp.  372-390  (June  1980). 

Special  nuclear  materials;  x-ray  fluorescence;  accountability;  ac- 
curacy; gamma  spectrometry;  mass  spectrometry;  nondestruc- 
tive assay;  nuclear  safeguards;  precision;  reference  materials; 
SP582. 

Speciation;  electrochemical  detector;  high  performance  liquid 
chromatography;  methylmercury;  organometals;  19555. 

Specific  adsorption;  radiometric  measurements;  silicon  photovol- 
taic; 19955. 

Specifications;  dental  agencies;  devices;  history;  materials;  pro- 
grams; SP571. 

Specifications;  standards;  statistical  analysis;  steel;  structural  en- 
gineering; timber;  aluminum;  buildings  (codes);  concrete  (pres- 
tressed);  concrete  (reinforced);  design  (buildings);  limit  states; 
loads  (forces);  masonry;  probability  theory;  reliability;  safety; 
SP57Z 

Specifications;  standards;  systems  analysis/engineering;  codes; 
,  computer  program;  decision  table;  network;  performance  re- 
quirements; software;  NBS-GCR-80-257. 

Specifications;  standards;  systems  analysis/engineering;  codes; 
computer  program;  decision  table;  network;  performance  re- 
quirements; software;  NBS-GCR-80-258. 

Specifications;  taximeters;  tolerances;  volume-measuring  devices; 
weighing  devices;  weights;  length-measuring  devices;  liquid- 
measuring  devices;  measures;  scales;  H44,  1980  Edition. 

Specifications;  test  methods;  accuracy;  chromaticity;  coefficient 
of  luminous  intensity;  intercomparisons;  retroreflectance;  re- 
troreflector;  TNI  125. 

Specifications  and  tolerances;  weights  and  measures;  consumer 
affairs;  education;  electronic  devices;  International  Organiza- 
tion of  Legal  Metrology;  legal  metrology;  measurement  assur- 
ance; metrication;  model  laws  and  regulations;  moisture  loss; 
packaging  and  labeling;  SP566. 

Specifications,  dental;  waxes,  dental;  alloy,  base,  dental;  alloy, 
gold,  dental;  amalgam,  dental;  cements,  dental;  dental  materi- 
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als;  gypsums,  dental;  impression  materials,  dental;  polymers, 
dental;  refractories,  dental;  19052. 

Specifications  standards;  systems  analysis/engineering;  codes; 
decision  theory;  editing;  networks;  NBS-GCR-8Q.-259. 

Specific  gravity  of  blood  and  serum;  blood  density;  serum  densi- 
ty; 19558. 

Specific  heat;  atom  migration;  high  temperature;  lattice  struc- 
ture; Monte  Carlo  calculations;  rubidium;  19337. 

Specific  heat;  thermal  expansion;  hardness;  homogeneity;  in- 
frared laser  absorption  properties;  mechanical  properties; 
SP568.  pp.  65-72  (July  1980). 

Specific  heats;  thermodynamic  properties;  vapor  pressures;  co- 
existence boundary;  critical  point;  densities;  equation  of  state; 
fluids;  orthobaric  densities;  propane;  19204. 

Specific  heat  strontium  titanate;  ceramics;  cryogenics;  dielectric 
constant;  electrocaloric  effect;  entropy;  ferroelectrics;  glass- 
ceramics;  heat  switches;  polarization;  refrigeration;  19534. 

Specific  volume;  void  filling;  void  volume;  buoyant  force;  di- 
electric insulation;  oil  permeation;  porous  polymers;  19882. 

Speckle;  specular  reflectance;  surface  roughness;  diffuseness;  in- 
process;  manufacturing  engineering;  on-line;  optical  Fourier 
transform;  optical  techniques;  power  spectral  density;  produc- 
tion engineering;  Ra;  19477. 

Spectra;  atomic  spectroscopy;  Cd;  configuration  interaction 
theory;  perturbations;  quantum  defect  theory;  Rydberg  states; 
19369 

Spectra;  spectroscopy;  absorption;  calibration;  carbonyl  sulfide; 
infrared;  laser  calibration;  molecular  spectra;  19368. 

Spectra;  transient  dipoles;  anisotropic  polarizability;  collision- 
induced;  induced  dipoles;  infrared  absorption;  Raman  spec- 
trum; 19414. 

Spectra;  ultraviolet;  zirconium;  19543. 

Spectra,  atomic;  wavelengths,  atoms  and  ions;  atomic  energy 
levels;  atomic  spectra;  bibliography;  energy  levels,  atomic; 
SP363.  Supplement  2. 

Spectral  artifacts;  transmission  electron  microscopy;  electron 
probe  microanalysis;  energy  dispersive  x-ray  spectrometry; 
microanalysis;  qualitative  analysis;  quantitative  analysis;  scan- 
ning electron  microscopy;  19088. 

Spectral  artifacts;  x-ray  spectrometry;  analytical  electron  micro- 
scope; energy  dispersive  x-ray  spectrometry;  scanning  elec- 
tron microscope;  silicon  (Li)  detector;  19631. 

Spectraf  bandpass;  standard  reference  materials  in  spectrophoto- 
metry; stray  radiation;  transmittance  stability;  filters  for  spec- 
trophotometry; metal-on-fused  silica  filters;  optical  transmit- 
tance accuracy;  polarization;  reflections;  SP260-68. 

Spectral  index;  uranium;  autoradiography;  fast  critical  assem- 
blies; nondestructive  assay;  plutonium;  reactivity;  SP582,  pp. 
391-424  (June  1980). 

Spectral  irradiance;  spectral  radiance;  vacuum  ultraviolet  radi- 
ation; vacuum  ultraviolet  sources;  radiation  standards;  19478. 

Spectral  irradiance;  spectral  radiant  power;  spectroradiometry; 
ultraviolet  radiation  measurements;  visible  radiation  meas- 
urements; electrical  substitution  radiometer;  infrared  radiation 
measurements;  radiometry;  19300. 

Spectral  irradiance;  standards;  vacuum  ultraviolet;  deuterium 
lamps;  radiometry;  19852. 

Spectral  line  intensity  measurements;  gas  mixture  composition; 
gravimetrically  prepared  gas  mixtures;  molar  intensity  ratios; 
natural  gas  components;  Raman  spectrometric  method;  19540. 

Spectral  line  shapes;  resonance  fluorescence;  resonance  Raman 
scattering;  19471. 

Spectral  moments;  three-body  contributions;  virial  coefficients; 
anisotropic  polarizability;  CO2;  induced  absorption  spectra; 
molecular  calculations;  N2;  O2;  19296. 

Spectral  radiance;  vacuum  ultraviolet  radiation;  vacuum  ultra- 
violet sources;  radiation  standards;  spectral  irradiance;  19478. 

Spectral  radiant  power;  spectroradiometry;  ultraviolet  radiation 
measurements;  visible  radiation  measurements;  electrical  sub- 
stitution radiometer;  infrared  radiation  measurements;  radio- 
metry; spectral  irradiance;  19300. 


Spectral  response;  radiometry;  silicon  cell;  solar  cell;  19669. 

Spectral  response;  visible;  quantum  efficiency;  quantum  yield; 
silicon;  silicon  photodetector;  19646. 

Spectral  shape;  coefficient  induced  dipoles;  collision-induced 
spectra;  dielectric  virial;  intermolecular  transactions;  molecu- 
lar Constance;  19413. 

Spectrometer;  alpha  counting;  alpha  particle;  liquid  scintillation; 
solvent  extraction;  SP582,  pp.  111-120  (June  1980). 

Spectrometer;  energy  resolution;  hard  x-ray;  imaging;  Lixiscope; 
soft  gamma-ray;  19403. 

Spectrometer;  energy  resolution;  hard  x-ray;  imaging;  Lixiscope; 
soft  gamma-ray;  19404. 

Spectrometer  efficiency;  wavelength  dispersive  spectrometry 
(WDS);  crystal  spectrometer  calibration;  electron  microprobe 
analysis;  energy  dispersive  spectrometry  (EDS);  L-series  x-ray 
lines;  relative  x-ray  line  intensities;  19678. 

Spectrometric  analysis;  transmission;  measurements;  number  of 
nuclei;  samples;  SP594,  pp.  903-906  (Sept.  1980). 

Spectrophotometers;  high-temperature;  infrared;  optical  instru- 
mentation; reflectometers;  SP568,  pp.  281-286  (July  1980). 

Spectrophotometric;  irradiated  fuels;  plutonium;  SP582,  pp.  497- 
508  (June  1980). 

Spectrophotometric;  uranium;  determination;  dual  wavelength; 

nitric  acid;  SP582,  pp.  121-128  (June  1980). 
Spectrophotometry;  specular;  standards;  mirrors;  reflectance; 

19335. 

Spectrophotometry;  systematic  errors;  transmittance  accuracy; 
absorbance  accuracy;  instrumental  standards;  method  accura- 
cy; multielement  analyses;  NBS  standard  reference  materials; 
19818. 

Spectroradiometry;  absolute  spectral  response;  laser  power  mea- 
surement; photodetector;  radiant  power  measurement;  radio- 
metry; silicon  photodiode;  19354. 

Spectroradiometry;  ultraviolet  radiation  measurements;  visible 
radiation  measurements;  electrical  substitution  radiometer;  in- 
frared radiation  measurements;  radiometry;  spectral  irradi- 
ance; spectral  radiant  power;  19300. 

Spectroradiometry  of  screens;  x-radiation  of  intensifier  screens; 
fluorescent  screens;  intensifier  screen  standards;  radiographic 
intensifier  screen  efficiency;  screen  evaluations;  sensitivity  of 
screens;  19234. 

Spectroscopic  data  systems;  chemical  data;  data  banks;  data 
bases;  data  networks;  interactive  systems;  numerical  data 
bases;  on-line  data;  physical  data;  TNI  122. 

Spectroscopic  series;  atomic  energy  levels;  atomic  spectra;  quan- 
tum defects;  Rydberg-Ritz  series;  sodium;  19522. 

Spectroscopy;  absorption;  calibration;  carbonyl  sulfide;  infrared; 
laser  calibration;  molecular  spectra;  spectra;  19368. 

Spectroscopy;  anti-Stokes  Raman  scsttering;  atomic  physics; 
laser  scattering;  laser  spectroscopy;  Mossbauer  effect;  optical 
pumping;  radiation  pressure;  radiative  cooling;  Raman  scatter- 
ing; 19055 

Spectroscopy;  appearance  potential;  electron  impact;  electron 
spectroscopy;  gaseous  ion  photoionization;  ionization  poten- 
tial; NSRDS-NBS66,  Part  I. 

Spectroscopy;  astronomy;  hyperfine  structure;  interstellar  mole- 
cules; microwave  spectra;  rotational  transitions;  19370. 

Spectroscopy;  Broida;  combustion;  flames;  free  radicals;  medical 
physics;  19680 

Spectroscopy;  configuration  mixing;  gauge  theory;  glueball;  hy- 
perball;  quark;  19327. 

Spectroscopy;  surface;  hydrogen;  neutron;  nickel;  19205. 

Spectroscopy;  threshold  photoelectron  spectroscopy;  autoioniza- 
tion;  deuterium;  Franck-Condon  Factors;  hydrogen;  nitrogen; 
photoelectron  spectra;  19183. 

Spectroscopy;  transient;  vacuum  ultraviolet;  acetylene;  excited 
state;  ketene;  photochemistry;  19493. 

Spectroscopy;  uranium;  electron  temperature;  hollow  cathode; 
isotope  ratio;  opto-galvanic  effect;  oscillator  strength;  19150. 

Spectroscopy,  ultraviolet;  spectroscopy,  visible;  stars,  chromos- 
pheres; stars,  coronae;  stars,  emission  line;  stars,  late-type; 
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19856. 

Spectroscopy,  visible;  stars,  chromospheres;  stars,  coronae;  stars, 
emission  hne;  stars,  late-type;  spectroscopy,  ultraviolet;  19856. 

Spectrum;  spectrum  conservation;  standard;  time  broadcast  sta- 
tions; voice  announcements;  clocks;  HF;  interference;  satellite; 
19525. 

Spectrum;  temperature;  density;  long-period  variable;  model;  ne- 
bulosity; R  Aquarii;  79507. 

Spectrum;  ultraviolet;  highly  ionized  atoms;  laser-produced 
plasma;  19608 

Spectrum;  VOR  aircraft  navigation  system;  white  noise;  Fourier 
coefficients;  linear  model;  nonlinear  model;  phase  spectrum 
transformation;  TN1021. 

Spectrum;  wavelengths;  energy  levels;  ion;  ionization  energy; 
niobium;  19282. 

Spectrum;  wavelengths;  zirconium;  energy  levels;  ion;  ionization 
energy;  19118 

Spectrum  analysis;  neutron  cross  sections;  SP594,  pp.  43-47 
(Sept.  1980). 

Spectrum  conservation;  standard;  time  broadcast  stations;  voice 
announcements;  clocks;  HF;  interference;  satellite;  spectrum; 
19525. 

Spectrum  lines;  tables  of  spectra;  wavelengths;  atomic  spectra; 

intensities  of  lines;  hne  spectra;  19514. 
Spectrum  Ov;  wavelengths,  Ov;  atomic  energy  levels,  Ov; 

atomic  spectra,  Ov;  multiplet  table,  Ov;  oxygen  spectra,  Ov; 

NSRDS-NBS3.  Section  9. 
Specular;  standards;  mirrors;  reflectance;  spectrophotometry; 

19335. 

Specular  reflectance;  surface  roughness;  diffuseness;  in-process; 
manufacturing  engineering;  on-line;  optical  Fourier  transform; 
optical  techniques;  power  spectral  density;  production  engi- 
neering; Ra;  speckle;  19477. 

Spent  fuel;  assay;  contaminated  waste;  delayed  neutrons;  Monte 
Carlo;  SP582.  pp.  472-496  (June  1980). 

Spent  fuel;  burnup;  fission  product;  JPDR-I  reactor;  resonance 
integral;  resonance  interference  effect;  SP594,  pp.  224-227 
(Sept.  1980). 

Spent  fuel;  verification;  bonded  storage;  Bruce  reactors;  gamma- 
ray  spectroscopy;  nuclear  safeguards;  SP582,  pp.  457-471 
(June  1980). 

Spent  fuel;  Zr-95/Cs-137;  burn-up;  cooling  time;  Cs-134/Cs-137 
ratios;  Pu/U;  SP582.  pp.  509-516  (June  1980). 

Spent  nuclear  fuel;  assay  accuracy;  calculations;  criticality  con- 
trol; material  accountability;  measurements;  neutron  interroga- 
tion; nondestructive  assay;  nuclear  fuel  subassembly;  nuclear 
safeguards;  process  control;  SP582,  pp.  447-456  (June  1980). 

Spheres;  type  II  diffusion;  diffusivity;  glass-gel  boundary;  sheets; 
19668 

Sphere  weight  gain;  concentration  distribution;  diffusion;  glass- 
gel  boundary;  19661. 

Spherical  cavity;  thermophysical  properties;  acoustic  radial  re- 
sonances; acoustic  velocity  of  sound;  dilute  gases;  low-fre- 
quencies; 19071. 

Spherical  dipole;  standard  field  radiator;  30  MHz  to  180  MHz; 
dipole  radiator  for  EMI  measurements;  electromagnetic  field 
measurement;  19737. 

Spherical  model;  transport  theory  k^/;  diffusion  theory;  self- 
shielding  factors;  SP594,  pp.  187-189  (Sept.  1980). 

Spherulitic  structure;  tie  molecule;  crystalline  polymer;  cylindri- 
tic  structure;  fibril;  fibrous  structure;  microfibril;  necking; 
plastic  deformation;  19674. 

Spike;  total  mass;  uranium;  alloys;  blend;  input  concentration; 
isotope  dilution;  neodymium;  plutonium;  safeguards;  SP582, 
pp.  93-102  (June  1980). 

Spin  and  energy  analysis;  spin  polarized  electron;  electron 
optics;  photoelectron  emission;  19342. 

Spin-dependent  evaporation  model;  yrast  level;  gamma-ray  pro- 
duction cross  section;  gamma-ray  strength  function;  SP594, 
pp.  775-777  (Sept.  1980). 

Spinels;     zirconia;     ceramic    oxides;     electrodes;  LaCrOa; 


magnetohydrodynamics;  19644. 

Spin-exchange  scattering;  spin  polarization;  depolarization;  po- 
larized electron  source;  polarized  photoemission  GaAs;  19078. 

Spin  excitations;  crystal  fields;  exchange  interaction;  magnetism; 
neutron  scattering;  rare  earth  compounds;  19256. 

Spin  excitations;  crystal  fields;  exchange  interaction;  magnetism; 
neutron  scattering;  rare  earth  compounds;  19604. 

Spinodal;  chemical  potential;  combinatorial  entropy;  equation  of 
state;  interfacial  tension;  lattice  fluid;  miscibility;  19652. 

Spin  polarization;  depolarization;  polarized  electron  source;  po- 
larized photoemission  GaAs;  spin-exchange  scattering;  19078. 

Spin  polarization;  electron  optics;  electron  spin  polarization; 
GaAs;  negative  electron  affinity;  photoemission;  polarization; 
source  of  polarized  electrons;  19310. 

Spin  polarized  electron;  electron  optics;  photoelectron  emission; 
spin  and  energy  analysis;  19342. 

Spin-spin  correlation  functions;  adatom-adatom  interaction;  an- 
gular profiles  of  superlattice  beam;  Ising  model;  LEED; 
order-disorder  phase  transition;  overlayer;  19309. 

Spin  waves;  crystal  fields;  inelastic  scattering;  magnetism;  neu- 
tron scattering;  rare  earths;  19630. 

Spline;  volume;  calibration  curve;  experiments;  finite  elements; 
Scheffe,  design;  J.  Res.  85,  No.  4,  295-304  (July-Aug.  1980). 

Spline  fitting;  test  data;  test  problems;  algorithm  testing;  ap- 
proximation; curve  fitting;  least  absolute  deviation;  polynomi- 
al approximation;  NBSIR  79-1920. 

Splitting-tensile  strength;  cement;  compressive  strength;  geother- 
mal  well;  hydrothermal  exposure;  NBSIR  80-2099-1. 

Splitting  tensile  strength;  compressive  strength;  exposure  to  geo- 
thermal  fluids;  geothermal-well  cements;  permeability  to 
water;  shear-bond  strength  to  steel;  NBSIR  80-2099-2. 

Spot  size  dependence;  alkali  halides;  intrinsic  damage;  IR  win- 
dows; laser  damage;  self-focusing;  SP568,  pp.  497-517  (July 
1980). 

Spreading  resistance;  continuum  model;  correction  factor;  La- 
place's equation;  nonlinear  differential  equations;  resistivity; 
19796. 

Spreading  resistance;  correction  factor;  depth  profiling;  La- 
place's equation;  local  slope  analysis;  multilayer  analysis;  resis- 
tivity; sheet  resistance;  19703. 

Spreading  resistance;  thyristor;  aluminum-doped  silicon;  boron- 
doped  silicon;  gallium-doped  siHcon;  p-type  silicon;  resistivity; 
silicon;  19422. 

Spreading  resistance;  two  probe  measurements;  dopant  profiles; 
resistivity;  resistivity  profiles;  semiconductor;  silicon;  19105. 

Spreading  resistance  measurements;  thermally  stimulated  meas- 
urements; thyristor  materials  measurements;  thyristor  meas- 
urements; zinc  oxide  varistors;  dc  transmission;  deep-level 
measurements;  energy  conservation;  measurement  methods; 
neutron  transmutation  doped  silicon;  NBSIR  80-2061. 

Sprinkler  systems;  clothing  wardrobes;  health  care  facilities; 
hospitals;  mattresses;  smoke  movement;  NBSIR  80-2097. 

Sprinkler  systems;  evacuation;  fire  departments;  fire  extinguish- 
ers; fire  investigations;  hospitals;  patients;  smoke;  NBS-GCR- 
80-233. 

Sprinkler  systems;  evacuation;  fire  departments;  fire  investiga- 
tions; nursing  homes;  nursing  staff;  patients;  room  fires;  NBS- 
GCR-80-206. 

Sprinkler  systems;  fire  alarm  systems;  fire  departments;  fire  ex- 
tinguishers; smoke;  NBS-GCR-80-274 

Sprinkler  systems;  fire  alarm  systems;  fire  departments;  fire  in- 
vestigations; smoke;  NBS-GCR-80-263. 

Sprinkler  systems;  fire  departments;  fire  extinguishers;  fire  inves- 
tigations; mattresses;  nursing  homes;  nursing  staff;  room  fires; 
NBS-GCR-80-27Z 

Sprinkler  systems;  intermediate  care  facilities;  mattresses;  NBS- 
GCR-80-267 

S-process  synthesis;  capture  cross  sections;  SP594,  pp.  348-350 
(Sept.  1980). 

S-process  systematics;  neutron  capture  cross  sections;  solar  Kr 
abundance;  SP594  pp.  857-862  (Sept.  1980). 
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Sputter-Auger  method;  test  structures;  transistors;  wire  bonds; 
capacitance-voltage  methods;  deep  level  transient  spectros- 
copy; electrical  properties;  electronics;  electron  irradiation, 
hole  mobility;  integrated  circuits;  ion  knock-on  effect;  ion 
microprobe  mass  analysis;  SP400-45. 

Sputtering;  surface  analysis;  ion  microprobe  mass  analysis;  mi- 
croanalysis; quantitative  analysis;  secondary  ion  mass  spec- 
trometry; 19532. 

Sputtering;  surface  analysis;  local  thermal  equilibrium  model; 
microanalysis;  secondary  ion  mass  spectrometry;  sensitivity 
factors;  19642. 

Sq  current  system  variations;  tectonomagnetism;  conductivity 
anomalies;  differential  magnetic  measurements;  geomagnetism; 
induced  currents;  19181. 

Squareness;  standard  deviation;  systematic  error;  uncertainty; 
angle  block;  autocollimator;  calibration;  flatness;  intercompari- 
son;  random  error;  NBSIR  80-1967. 

Square  root;  field  of  values;  Hermitian  part;  Jordan  form;  posi- 
tive definite;  19499 

SRM;  weights  and  measures;  x-ray  exams;  compact  range;  data; 
daylighting;  energy;  environmental;  shale  oil;  DIM/NBS  64, 
No.  6,  1-24  (1980). 

SRM's;  atomic  properties;  computers;  emissions  testing;  energy; 
fundamental  constants;  gas;  grants;  marketplace;  measurement 
seminars;  photon-recoil  components;  DIM/NBS  64,  No.  1,  1- 
24  (1980). 

SRM's;  structural  safety;  automation;  computers;  electrical 
wiring;  radiation  exposure;  solar  absorber  coatings;  DIM/NBS 
64,  No.  8,  1-28  (1980). 

SRMs;  weights  and  measures;  acoustic  emission;  additive  migra- 
tion; bond  energies;  neutrons;  nondestructive  evaluations;  nu- 
clear fuel;  oyster  tissue;  DIM/NBS  64,  No.  4,  1-28  (1980). 

SRM  1567,  Wheat  Flower;  SRM  1568,  Rice  Flower;  trace  ele- 
ment nutrients;  environmental  trace  elements;  NBS  standard 
reference  materials;  19570. 

SRM  1568,  Rice  Flower;  trace  element  nutrients;  environmental 
trace  elements;  NBS  standard  reference  materials;  SRM  1567, 
Wheat  Flower;  19570 

SRM  1655;  standard  reference  material;  thermochemistry;  adia- 
batic  calorimeter;  calorimetry,  ACp,  endothermic  reaction; 
enthalpy  of  dilution;  enthalpy  of  solution;  KCl;  /  Res.  85,  No. 
6,  449-465  (Nov.-Dec.  1980). 

SrFa;  strain;  stress;  transverse  optic-phonon;  anisotropy;  BaF2; 
CaF2;  effective  charge;  oscillator  strength;  photoelastic;  piezo- 
birefringence;  piezo-optic;  19579. 

Stability;  alloy;  constitutional  supercooling;  local  equilibrium; 
perturbation;  solidification;  solid-liquid  interface;  19748. 

Stability;  crystal;  Czochralski;  edge-defined  film-fed  growth 
(EFG);  floating  zone;  meniscus;  silicon;  19945. 

Stability;  strain;  transformation;  criteria;  finite;  jellium;  marten- 
site;  model;  19243. 

Stability;  strain  gages;  structure;  transducers;  zero  shift;  adhe- 
sive; backing;  connection;  environment;  gage  element;  leads; 
load;  protective  coating;  resistance;  sensitivity  change;  19049. 

Stability;  surface  anisotropy;  composites;  durability;  eutectics; 
Rayleigh  waves;  19153. 

Stability;  thermal  analysis;  thermogravimetry;  accelerated  aging; 
complex  reactions;  decomposition;  degradation;  durability; 
heating  rates;  initial  rates;  kinetics;  lifetime  prediction;  poly- 
styrene; polyurethane;  pyrolysis;  19752. 

Stability;  time-dependent  Schrodinger  equation;  numerical  inte- 
gration; 19951. 

Stability;  transition  metals;  accelerators;  ambient  polymerization; 
ascorbic  acid;  dental  monomers;  initiator  systems;  organic  per- 
oxides; redox  reactions;  19062. 

Stability;  uranium;  calibration;  coincidence  counter;  neutron; 
nondestructive  assay;  precision;  random  driver;  SP582,  pp. 
201-220  (June  1980). 

Stabilization;  superconductors;  terminology;  critical  parameters; 
definitions;  flux  phenomena;  Josephson  phenomena;  19539. 

Stabilized  CO2  lasers;  CH2F2;  difluoromethane;  FIR  frequency 


synthesis;  laser  frequency  measurement;  optically  pumped 
FIR  laser;  19452 

Stabilized  laser;  wavelength  standards;  Zeeman  laser;  19740. 

Stabilized  lasers;  wavelength  standards;  x-ray  interferometry; 
atomic  weights;  Avogadro's  constant;  gamma-ray  spectros- 
copy; 19488 

Stable  laws;  Poisson  transformation;  polymer  configurations; 

random  walks;  spans;  19654. 
Stack  effects;  test  methods;  building  fires;  compartment  fires; 

doors;  egress;  fire  tests;  high-rise  buildings;  leakage;  life 

safety;  smoke;  smoke  movement;  NBSIR  80-2004. 
Stagnation;  corrosion;  elevated  temperature;  heat  transfer;  liquid 

flow  rate;  solar-heat  transfer  liquid  containment;  NBSIR  79- 

1919 

Stainless  steel;  elastic  constants;  iron  alloy;  Neel  transition; 
19270 

Stainless  steel;  strength;  toughness;  welds;  cryogenic;  delta  fer- 
rite;  ferrite  content;  fracture;  mechanical  properties;  19673. 

Stainless  steel;  superconductors;  alloys;  magnets;  materials;  non- 
metallics;  review;  19190. 

Stainless  steel;  surgical  implant  metals;  titanium  alloy;  cobalt- 
chromium  alloy;  corrosion-fatigue;  fatigue;  19100. 

Stainless  steel;  thermodynamics;  dynamic  measurements;  electri- 
cal resistivity;  emittance;  heat  capacity;  high  temperature; 
melting  point;  19541. 

Stainless  steel;  Young's  modulus;  bulk  modulus;  elastic  con- 
stants; physical-property  variability;  Poisson's  ratio;  shear  mo- 
dulus; sound  velocity;  19246. 

Stainless  steels;  elastic  constants;  iron  alloys;  low  temperatures; 
magnetic  transitions;  sound  velocities;  19563. 

Stainless  steels;  elastic  constants;  iron-base  alloys;  low  tempera- 
tures; magnetic  susceptibility;  manganese  alloys;  Neel  transi- 
tion; physical  properties;  19568. 

Stairwells;  tracers;  air  movement;  elevators;  fire  tests;  hospitals; 
smoke;  smoke  movement;  NBS-GCR-79-183. 

Standard;  calibration;  environments;  homogeneity;  natural  mate- 
rials; nondestructive  assay;  particles;  quality  assurance;  radi- 
ation; radioactivity;  radiochemical  assay;  radionuclide;  segre- 
gation; 19298 

Standard;  test  method;  window  foil;  alarm;  burglar  alarm;  detec- 
tor; intrusion  alarm;  19697. 

Standard;  thermal  insulation;  U-value;  heat  loss;  SP586,  pp.  19- 
31  (June  1980). 

Standard;  time  broadcast  stations;  voice  announcements;  clocks; 
HF;  interference;  satellite;  spectrum;  spectrum  conservation; 
19525. 

Standard;  uranium-235;  cross  section;  fission;  MeV  neutrons; 

neptunium-237;  SP594,  pp.  971-975  (Sept.  1980). 
Standard;  window;  anthropometry;  emergency  egress;  escape 

behavior;  HUD;  mobile  home;  safety;  NBSIR  80-2049. 
Standard;  x-ray  diffraction;  crystal  structures;  lattice  constants; 

powder  patterns;  reference  intensities;  Monogr.  25,  Section  17. 
Standard  cross  section;  neutron  flux;  review;  SP594,  pp.  llQ-lll 

(Sept.  1980). 

Standard  deviation;  systematic  error;  uncertainty;  angle  block; 
autocollimator;  calibration;  flatness;  intercomparison;  random 
error;  squareness;  NBSIR  80-1967. 

Standard  deviation;  systematic  errors;  uncertainty;  check  stand- 
ard; gage  blocks;  measurement  assurance;  random  errors; 
NBSIR  80-2078 

Standard  dielectric  liquids;  coaxial  line  open  circuit;  coaxial  line 
support  bead;  dielectric  constant;  dielectric  loss;  rf  and  micro- 
wave dielectrics;  19542. 

Standard  electrode  potentials;  standard  thermodynamic  func- 
tions; compilation  of  solubility  data;  disproportionation  of 
mercury  (I);  electromotive  force  measurements;  mercury  (I) 
chloride;  solubility;  solubility  product;  JPCRD  9,  No.  4,  1307- 
1330  (1980). 

Standard  field  radiator;  30  MHz  to  180  MHz;  dipole  radiator  for 
EMI  measurements;  electromagnetic  field  measurement; 
spherical  dipole;  19737. 
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Standard  fields;  adjustment;  dosimetry;  ISNF;  least  squares  un- 
folding; LWR-PV  damage;  SP594.  pp.  956-960  (Sept.  1980). 

Standard  frequencies;  television  color  subcarrier;  time  calibra- 
tions; time  signals;  broadcast  of  standard  frequencies;  frequen- 
cy calibrations;  GOES  satellite;  high  frequency;  low  frequen- 
cy; satellite  time  code;  SP432.  1979  Edition. 

Standard  insulation  test  methods;  accelerated  aging;  collector 
insulation;  insulation;  solar  collector;  NBSIR  79-1908. 

Standardization;  Agency  for  International  Development;  devel- 
opment assistance;  industrialization;  less  developed  countries; 
measurement  technology;  Pakistan;  NBSIR  80-2051. 

Standardization;  AID;  assistance;  developing  economies;  foreign 
relations;  industrializing  nations;  international  relations; 
LDC's;  measurement  services;  NBSIR  80-2021. 

Standardization;  alpha-particle  activity;  alpha-particle  sources; 
calibration;  radioactivity;  19297. 

Standardization;  calibration;  detection;  dosimetry;  facilities; 
fluence;  flux;  monitor;  neutron;  sources;  SP594,  pp.  747-751 
(Sept.  1980). 

Standardization;  dimensions;  flat  plate  collectors;  preferred  sizes; 
solar  installations;  NBSIR  80-2116. 

Standardization;  economic  impact  of  regulations;  economic 
impact  of  standards;  economic  information  on  standards;  Fed- 
eral use  of  voluntary  standards;  procedural  history;  rationale; 
NBSIR  80-2123. 

Standardization;  standards;  benefit-cost  analysis;  benefit-risk 
analysis;  benefits;  bibliography;  costs;  economics;  evaluation; 
literature  search;  regulation;  NBSIR  80-2015. 

Standardization;  standards;  history;  ionizing  radiation;  meas- 
urements; measurement  standards;  radiation;  radiation  hazards; 
radiation  safety;  radiation  standards;  19551. 

Standardization;  symbols;  visual  alerting;  fire  fighting;  fire 
safety;  pictograms;  safety;  signs;  19274. 

Standardization;  Third  World;  calibration;  development;  Indone- 
sia; industrialization;  instrumentation;  less  developed  country; 
metrology;  NBSIR  78-1583. 

Standardization;  testing  laboratory;  accreditation;  compliance 
testing;  laboratory  criteria;  product  certification;  proficiency 
testing;  quality  control;  NBSIR  79-1956. 

Standardization;  test  laboratories;  weights  and  measures  laws; 
Agency  for  International  Development;  development  assist- 
ance; Honduras;  legal  metrology;  metrication;  metrology; 
quality  assurance;  NBSIR  80-1969. 

Standardization  and  international  harmonization;  building  codes; 
building  standards;  dimensional  coordination;  metrication;  reg- 
ulatory coordination;  19518. 

Standardization  research  needs;  standards;  accreditation  of  test- 
ing laboratories;  certification;  certification  industry;  econom- 
ics; government  policy;  product  certification;  NBSIR  80-2001. 

Standard  methods;  data;  environment;  Federal  programs;  labora- 
tory accreditation;  monitoring;  quality  assurance;  19715. 

Standard  methods;  standard  reference  materials;  definitive  meth- 
ods; measurement  compatibility;  reference  methods;  19575. 

Standard  performance  measures;  ADP  installation  management; 
ADP  installation  models;  computer  performance  evaluation; 
computer  performance  management;  computer  performance 
measurement;  19051. 

Standard  programming  language;  transferability;  ANS  FOR- 
TRAN; FORTRAN  77;  H131. 

Standard  reference  data;  standard  reference  materials;  engineer- 
ing standards;  information  interchange;  measurement  systems; 
product  standards;  19905. 

Standard  reference  data;  standard  reference  materials;  technical 
activities;  thermodynamics;  absolute  and  physical  quantities; 
analytical  chemistry;  chemistry  research;  environmental  meas- 
urements; materials  science;  measurement  services;  molecular 
science;  SP572. 

Standard  reference  material;  superconductivity;  temperature; 

fixed  points;  19098 
Standard  reference  material;  tele-microscope;  thermal  expansion; 

high  temperature;  interferometer;  sapphire-AkOa;  19915. 


Standard  reference  material;  thermochemistry;  adiabatic  calori- 
meter; calorimetry,  ACp,  endothermic  reaction;  enthalpy  of 
dilution;  enthalpy  of  solution;  KCl;  SRM  1655;  /  Res.  85,  No. 
6,  449-465  (Nov.-Dec.  1980). 

Standard  reference  material;  thermodynamic  functions;  tungsten; 
drop  calorimetry;  electronic  heat  capacity;  enthalpy;  heat  ca- 
pacity; high-temperature;  19363. 

Standard  reference  material;  trace  analysis;  agriculture;  environ- 
mental analysis;  foliar  analysis;  food  analysis;  nutrition;  plant 
tissue  analysis;  19423. 

Standard  reference  material;  water  analysis;  environmental  anal- 
ysis; foliar  analysis;  food  analysis;  organic  solvents;  19571. 

Standard  reference  materials;  analytical  methods;  atomic  absorp- 
tion spectrometry;  foods;  nutrient  elements;  quality  control; 
19419 

Standard  reference  materials;  definitive  methods;  environmental 
measurements;  quality  assurance;  reference  methods;  19574. 

Standard  reference  materials;  definitive  methods;  measurement 
compatibility;  reference  methods;  standard  methods;  19575. 

Standard  reference  materials;  engineering  standards;  information 
interchange;  measurement  systems;  product  standards;  stand- 
ard reference  data;  19905. 

Standard  reference  materials;  technical  activities;  thermodynam- 
ics; absolute  and  physical  quantities;  analytical  chemistry; 
chemistry  research;  environmental  measurements;  materials 
science;  measurement  services;  molecular  science;  National 
Measurement  Laboratory;  SP572. 

Standard  reference  materials;  testing;  traceability;  calibrations; 
collaborative  reference  programs;  laboratory  performance; 
measurement  assurance;  measurement  evaluation  technology; 
measurement  services;  physical  standards;  proficiency  testing; 
SP591.  pp.  15-22  (Aug.  1980). 

Standard  reference  materials;  thermochemistry; 
tris(hydroxymethyl)aminomethane;  calorimetry;  enthalpy  of 
solution;  KCl;  solution  calorimetry;  J.  Res.  85,  No.  6,  467-481 
(Nov.-Dec.  1980). 

Standard  reference  materials;  traceability;  definitive  methods; 
measurement  compatibility;  protocol;  reference  methods;  SI 
units;  SP582.  pp.  15-24  (June  1980). 

Standard  reference  materials;  urban  particulate  standards;  aero- 
sols; atmospheric  particulate  measurements;  Doppler  shift 
spectrometry;  fine  particles;  micro  Raman  spectrometry; 
Raman  scattering  theory;  19581. 

Standard  reference  materials;  yeast;  biological  matrix;  bovine 
liver;  certified  reference  materials;  chromium;  foods;  interla- 
boratory  study;  19420. 

Standard  reference  materials  in  spectrophotometry;  stray  radi- 
ation; transmittance  stability;  filters  for  spectrophotometry; 
metal-on-fused  silica  filters;  optical  transmittance  accuracy; 
polarization;  reflections;  spectral  bandpass;  SP260-68. 

Standards;  accreditation;  American  Society  of  Crime  Labora- 
tory Directors  (ASCLD);  certification;  management;  on-site 
visit;  personnel  qualifications;  physical  evidence;  proficiency 
testing;  SP591,  pp.  164-168  (Aug.  1980). 

Standards;  accreditation;  College  of  American  Pathologists;  cri- 
teria; inspection;  inspector's  manual;  pathology;  proficiency 
testing;  SP591.  pp.  71-74  (Aug.  1980). 

Standards;  accreditation  of  testing  laboratories;  certification;  cer- 
tification industry;  economics;  government  policy;  product 
certification;  standardization  research  needs;  NBSIR  80-2001. 

Standards;  accuracy  and  precision;  gold  films;  gravimetry;  neu- 
tron activation  analysis;  Rutherford  backscattering;  19944. 

Standards;  antitrust;  certification;  competition;  economics  of 
standards;  law;  NBSIR  79-1921. 

Standards;  automobile  standards;  design  standards;  economics  of 
standards;  health  care  standards;  innovation;  performance 
standards;  NBS-GCR-80-287 

Standards;  benefit-cost  analysis;  benefit-risk  analysis;  benefits; 
bibliography;  costs;  economics;  evaluation;  literature  search; 
regulation;  standardization;  NBSIR  80-2015. 

Standards;  building;  building  codes;  building  design;  disaster 
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mitigation;  earthquakes;  engineering;  NBSIR  80-2111-9. 
Standards;  building  module;  dimensional  coordination;  metric 
design  and  construction;  modular  coordination;  SP595. 

Standards;  codes;  performance  criteria;  solar  heating  system; 
19377. 

Standards;  concrete;  construction;  cooling  tower;  formwork; 

hoisting  system;  regulations;  safety;  NBSIR  80-1964. 
Standards;  cross  sections;  eV  neutrons;  ratio;  SP594,  pp.  97-100 

(Sept.  1980). 

Standards;  cross  sections;  flux  monitors;  SP594,  pp.  84-85,  (Sept. 
1980). 

Standards;  data  processing;  Federal  Information  Processing 
Standard;  FORTRAN;  numeric  methods;  programming  lan- 
guage; scientific  computing  engineering;  software;  FIPS  PUB 
69 

Standards;  detector  efficiency;  gamma-ray  efficiency;  Marinelli 
beaker;  Reentrant  beaker;  semiconductor  detector  efficiency; 
19408. 

Standards;  heterogeneous;  in-house;  laboratory;  preparation; 
riffle;  sample;  SP591,  pp.  45-49  (Aug.  1980). 

Standards;  history;  ionizing  radiation;  measurements;  measure- 
ment standards;  radiation;  radiation  hazards;  radiation  safety; 
radiation  standards;  standardization;  19551. 

Standards;  mirrors;  reflectance;  spectrophotometry;  specular; 
19335. 

Standards;  Standards  Council  of  Canada;  testing;  accreditation; 
Canada;  laboratories;  SP591,  pp.  88-91  (Aug.  1980). 

Standards;  State  energy  conservation  office  contact  personnel; 
State  energy  conservation  plans  and  programs;  energy  conser- 
vation measures  for  consumer  products;  Energy  Extension 
Service  (EES)  program;  regulations;  NBSIR  80-2017. 

Standards;  standards-writers;  systems  analysis;  building  stand- 
ards; classification;  decision  tables;  information  networks; 
modeling;  NBSIR  80-1979. 

Standards;  statistical  analysis;  steel;  structural  engineering; 
timber;  aluminum;  buildings  (codes);  concrete  (prestressed); 
concrete  (reinforced);  design  (buildings);  limit  states;  loads 
(forces);  masonry;  probability  theory;  reliability;  safety;  speci- 
fications; SP577 

Standards;  statistical  data;  ADP  standards;  computers;  data  ele- 
ments and  codes;  data  processing;  Federal  Information  Proc- 
essing Standards;  geography;  information  processing  stand- 
ards; information  systems;  national  government;  representa- 
tions and  codes;  FIPS  PUB  6-3. 

Standards;  statistical  modeling;  welding;  ASME  Boiler  Code; 
data;  fabrication;  failure  analysis;  fatigue;  fracture;  materials 
science;  nondestructive  evaluation;  piping;  pressure  vessels; 
product  liability;  pumps  and  valves;  SP588. 

Standards;  storm  surge;  structural  engineering;  structural  re- 
sponse; tsunami;  wind  loads;  winds;  accelerograph;  codes; 
design  criteria;  disaster;  earthquakes;  ground  motion;  seismol- 
ogy; SP560 

Standards;  structural  engineering;  building;  building  codes; 
building  design;  earthquakes;  engineering;  NBSIR  80-2111-2. 

Standards;  sulfuric  acid;  tools;  awards;  computers;  didymium 
glass  filters;  energy  efficiency;  inventors;  innovation;  labels; 
DIM/NBS  64,  No.  7,  1-28  (1980). 

Standards;  superconductor;  critical  current;  critical  temperature; 
losses;  magnetic  property;  NBSIR  80-1629. 

Standards;  systems  analysis/engineering;  codes;  computer  pro- 
gram; decision  table;  network;  performance  requirements; 
software;  specifications;  NBS-GCR-80-258. 

Standards;  systems  analysis/engineering;  codes;  computer  pro- 
gram; decision  table;  network;  performance  requirements; 
software;  specifications;  NBS-GCR-80-257 

Standards;  technical  bases;  building  research;  building  technol- 
ogy; codes;  criteria;  project  summaries;  SP446-3. 

Standards;  technical  bases;  building  research;  building  technol- 
ogy; codes;  criteria;  project  summaries;  SP446-4. 

Standards;  technological  innovation;  administrative  experimenta- 


tion; evaluability  assessment;  evaluation;  Experimental  Tech- 
nology Incentives  Program;  experimental  variance;  Occupa- 
tional Safety  and  Health  Administration;  regulatory  experi- 
mentation; regulatory  policy;  TN1114. 

Standards;  technology;  biomedical;  conference;  fission;  fusion; 
nuclear  cross  sections;  reactors;  SP594. 

Standards;  terminology;  test  methods;  carbon;  characterization; 
graphite;  nomenclature;  19486. 

Standards;  testing;  solar  collector;  solar  heating  and  cooling; 
19813. 

Standards;  thermal  performance;  buildings;  cooling;  durability/ 
reliability;  performance  criteria;  safety;  solar  collectors;  solar 
energy;  SP586,  pp.  151-160  (June  1980). 

Standards;  time-sharing;  BASIC;  data  processing;  Federal  Infor- 
mation Processing  Standard;  interactive  programming;  pro- 
gramming language;  software;  FIPS  PUB  68. 

Standards;  transactions;  annual  reports;  diffusion  in  metals;  fire; 
journals;  library  holdings;  NBS  library;  NBS  periodicals;  per- 
iodicals; proceedings;  serials;  NBSIR  79-1932. 

Standards;  transformers;  cost  analysis;  decision  analysis;  dielec- 
tric fluids;  fire  safety;  flammable  liquids;  NBS-GCR-80-198. 

Standards;  trenching;  braced  excavation;  construction;  retaining 
structures;  shoring;  slope  stability;  soil  classification;  soil  pres- 
sure; BSS127. 

Standards;  ultrasonics;  calibration;  image  quality  indicator;  non- 
destructive testing;  radiography;  sensitivity;  19877. 

Standards;  units;  measurements;  metric;  metrology;  SI;  19628. 

Standards;  units;  measurements;  metric;  metrology;  SI;  19868. 

Standards;  urea-formaldehyde  resins;  committee;  concentration; 
department;  formaldehyde;  formaldehyde-based  chemicals; 
formaldehyde  level;  SP586.  pp.  253-258  (June  1980). 

Standards;  vacuum  ultraviolet;  deuterium  lamps;  radiometry; 
spectral  irradiance;  19852. 

Standards;  wear;  corrosion;  measurements;  metals;  19950. 

Standards;  weathering  of  cover  plates;  cover  plate  durability; 
cover  plate  materials;  cover  plate  standards;  TNI  132. 

Standards  activities;  standards  information;  standards  participa- 
tion; annual  report;  SP573. 

Standards  and  ultrasonics;  calibration;  international;  nondestruc- 
tive testing;  radiography;  19879. 

Standards  Council  of  Canada;  testing;  accreditation;  Canada; 
laboratories;  standards;  SP591,  pp.  88-91  (Aug.  1980). 

Standards  committees;  evaluation  criteria;  laboratory  accredita- 
tion; 19848 

Standards  information;  ISO;  ISONET  symposium;  proceedings; 
SP579 

Standards  information;  standards  participation;  annual  report; 
standards  activities;  SP573. 

Standards  organizations;  voluntary  standards;  administrative 
law;  law;  legal  aspects  of  standards;  regulation;  safety  regula- 
tion; NBS-GCR-79-171. 

Standards  participation;  annual  report;  standards  activities; 
standards  information;  SP573. 

Standards  systems;  AFNOR;  antitrust;  certification;  France; 
Frfench  standards  system;  government  policy;  product; 
NBSIR  79-1959 

Standards-writers;  systems  analysis;  building  standards;  classifi- 
cation; decision  tables;  information  networks;  modeling;  stand- 
ards; NBSIR  80-1979 

Standard  test;  urea  complex;  urea  in  sera;  crystal  structure; 
molecular  structure;  single  crystal  x-ray  diffraction;  /  Res.  85, 
No.  3,  205-210  (May-June  1980). 

Standard  test  methods;  thermal  performance  test;  laboratory  test 
procedures;  quality  assurance  lab  test;  SP591,  pp.  124-130 
(Aug.  1980). 

Standard  thermodynamic  functions;  compilation  of  solubility 
data;  disproportionation  of  mercury  (I);  electromotive  force 
measurements;  mercury  (I)  chloride;  solubility;  solubility 
product;  standard  electrode  potentials;  JPCRD  9,  No.  4,  1307- 
1330  (1980). 

Standby  loss;  test  procedures;  water  heaters;  energy  conserva- 
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tion;  energy  consumption;  gas  pilot;  heat  loss;  insulation; 
modifications;  recovery  efficiency;  residential;  NBSIR  79- 
1783. 

Standing-wave  ratio  (SWR);  conversion  loss;  diode  measure- 
ment; intermediate-frequency  (i-f)  output  conductance;  mea- 
surement uncertainties;  microwave  mixer  diodes;  modulation; 
point-contact  diodes;  reflectometer;  return  loss;  Schottky-bar- 
rier  diodes;  semiconductor  diodes;  SP400-16. 

Stannous  fluoride;  topical  fluoridation;  acid  pretreatment;  acidu- 
lated phosphate  fluoride;  apatitic  fluoride;  sodium  fluoride; 
19645. 

Star-branched  polymers;  branched  polymers;  expansion  factor; 
mean-square  radius  of  gyration;  Monte-Carlo;  reduced  mo- 
ments; 19656. 

Star  formation;  supernovae;  supernova  remnants;  x  rays;  dust 

grains;  molecular  clouds;  19384. 
Stark;  Balmer;  diagnostics;  hydrogen;  line-broadening;  plasma; 

19281. 

Stark  effects;  synthesis  and  microwave  spectrum  of;  ethylideni- 

mine;  hyperfine  and  internal  rotations;  microwave  spectra; 

pyrolysis  of  ethylamine;  19447. 
Stars;  stars,  chromospheres;  stars,  corona;  stars,  late-type;  stars, 

RS  CVn-type;  ultraviolet;  emission;  19189. 
Stars;  stellar  evolution;  supernovae;  blue  stragglers;  19450. 
Stars,  chromospheres;  stars,  corona;  stars,  late-type;  stars,  RS 

CVn-type;  ultraviolet;  emission;  stars;  19189. 
Stars,  chromospheres;  stars,  coronae;  stars,  emission  line;  stars, 

late-type;   spectroscopy,    ultraviolet;   spectroscopy,  visible; 

19856. 

Stars,  corona;  stars,  late-type;  stars,  RS  CVn-type;  ultraviolet; 

emission;  stars;  stars,  chromospheres;  19189. 
Stars,  coronae;  stars,  emission  line;  stars,  late-type;  spectroscopy, 

ultraviolet;  spectroscopy,  visible;  stars,  chromospheres;  19856. 
Stars,  coronae;  stars,  flare;  x  rays,  sources;  x  rays,  spectra; 

19476 

Stars,  coronae-stars;  individual,  x  ray;  sources;  19222. 

Stars,  emission  line;  stars,  late-type;  spectroscopy,  ultraviolet; 

spectroscopy,  visible;  stars,  chromospheres;  stars,  coronae; 

19856. 

Stars,  flare;  x  rays,  sources;  x  rays,  spectra;  stars,  coronae; 
19476. 

Stars,  late-type;  spectroscopy,  ultraviolet;  spectroscopy,  visible; 
stars,  chromospheres;  stars,  coronae;  stars,  emission  line; 
19856. 

Stars,  late-type;  stars,  RS  CVn-type;  ultraviolet;  emission;  stars; 
stars,  chromospheres;  stars,  corona;  19189. 

Stars,  long  period  variables;  stars,  supergiants;  interstellar,  mole- 
cules, masers,  polarization;  19536. 

Stars,  RS  CVn-type;  ultraviolet;  emission;  stars;  stars,  chromos- 
pheres; stars,  corona;  stars,  late-type;  19189. 

Stars,  supergiants;  interstellar,  molecules,  masers,  polarization; 
stars,  long  period  variables;  19536. 

State  diagram;  action  table;  computer  program;  finite  automata; 
formal  description  technique;  graphs;  natural  language;  Petri 
net;  NBS-GCR-80-247 

State  energy  conservation  office  contact  personnel;  State  energy 
conservation  plans  and  programs;  energy  conservation  meas- 
ures for  consumer  products;  Energy  Extension  Service  (EES) 
program;  regulations;  standards;  NBSIR  80-2017. 

State  energy  conservation  plans  and  programs;  energy  conserva- 
tion measures  for  consumer  products;  Energy  Extension  Serv- 
ice (EES)  program;  regulations;  standards;  State  energy  con- 
servation office  contact  personnel;  NBSIR  80-2017. 

State/local;  training;  inspectors;  laboratory;  metrology;  semi- 
nars; 19438. 

State-of-the-art;  temperature;  Burnett  PVT  measurements;  coef- 
ficient; ethylene;  second  virial;  19115. 

State-of-the-art  in  1979;  laboratory  accreditation;  SP591,  pp.  6- 
10  (Aug.  1980). 

State  Plane  Coordinate  System;  surveying;  Universal  Transverse 
Mercator  (UTM);  coordinate  system;  elevation;  Federal  Infor- 


mation Processing  Standard;  geographic  point  location;  lati- 
tude; Latitude  and  Longitude;  longitude;  mapping;  FIPS  PUB 
70 

State  specific  rate  constants;  two-photon;  collisional  ionization; 

opto-galvanic  spectroscopy;  sodium;  19956. 
Static  analysis;  dynamic  analysis;  programming  aids;  software 

development;  software  management;  software  tools;  NBSIR 

80-2159 

Static  dielectric  constant;  steam;  water;  critically  evaluated  data; 
critical  review;  data  compilation;  International  Formulation; 
JPCRD  9,  No.  4,  1291-1306  (1980). 

Static  pressure;  building  fires;  fire  tests;  flow  measurement;  fur- 
niture; interior  finishes;  residential  buildings;  room  fires; 
NBSIR  80-1984 

Static  test  set;  analog-to-digital  converter  testing;  automatic; 
digital-to-analog  converter  testing;  gain;  high  resolution;  lin- 
earity; noise;  offset;  19075. 

Stationary  U  target;  linear  accelerator;  post-acceleration  beam 
compression;  rotating  U  target;  SP594,  pp.  534-536  (Sept. 
1980). 

Station  positions;  artificial  satellites;  distance  measurements;  geo- 
desy; geodynamics;  lasers;  19742. 

Statistical  analysis;  accuracy;  clinical  analysis;  clinical  chemistry; 
definitive  method;  electrolytes;  fiame  atomic  absorption  spec- 
troscopy; interlaboratory  testing;  precision;  reference  method; 
semiautomated  pipetting;  serum  lithium  analysis;  SP260-69. 

Statistical  analysis;  steel;  structural  engineering;  timber;  alumi- 
num; buildings  (codes);  concrete  (prestressed);  concrete  (rein- 
forced); design  (buildings);  limit  states;  loads  (forces);  mason- 
ry; probability  theory;  reliability;  safety;  specifications;  stand- 
ards; SP57Z 

Statistical  analysis;  structural  engineering;  tropical  cyclones; 
wind  (meteorology);  buildings  (codes);  climatology;  hurri- 
canes; 19835. 

Statistical  analysis;  structural  engineering;  tropical  cyclones; 
wind  (meteorology);  building  (codes);  climatology;  hurricanes; 
BSS124. 

Statistical  analysis;  total  serum  cholesterol;  cholesterol;  defini- 
tive method;  gas  chromatography/mass  spectrometry;  isotope 
dilution/mass  spectrometry;  reference  method;  19554. 

Statistical  and  coupled-channel  analysis;  optical  model;  SP594, 
pp.  893-897  (Sept.  1980). 

Statistical  aspects  of  fatigue;  composite  materials;  corrosion  fa- 
tigue; durability;  fatigue;  fatigue  mechanism;  fatigue  research; 
fracture  mechanics;  mathematical  modeling;  metals  fatigue; 
plastics  fatigue;  quantitative  microscopy;  19448. 

Statistical  aspects  of  fatigue;  striations;  composite  materials;  cor- 
rosion fatigue;  dislocations;  fatigue  mechanism;  fracture  me- 
chanics; mathematical  modeling;  micromechanics;  polymers; 
quantitative  microscopy;  slip  bands;  19087. 

Statistical  data;  ADP  standards;  computers;  data  elements  and 
codes;  data  processing;  Federal  Information  Processing  Stand- 
ards; geography;  information  processing  standards;  informa- 
tion systems;  national  government;  representations  and  codes; 
standards;  FIPS  PUB  6-3. 

Statistical  evaluation;  thermal  analysis;  depletable  energy;  HUD 
Demonstration  Program;  passive  solar  buildings;  performance 
criteria;  19823. 

Statistical  evaluation;  uranium;  alpha  spectrometry;  intercom- 
parison  programs;  mass  spectrometry;  plutonium;  safeguards; 
SP582,  pp.  42-54  (June  1980). 

Statistical  methods;  steel;  fatigue;  fracture;  mathematical  model- 
ing; micromechanics;  microstructure;  nuclear  fuel  element; 
paper;  quantitative  microscopy;  size  effect;  solid  mechanics; 
19086 

Statistical  model;  actinide  fission;  high  energy  cross  sections; 

intranuclear  cascade;  SP594.  pp.  422-426  (Sept.  1980). 
Statistical   model;   evaluation;   neutron  cross-sections;  optical 

model;  resonances;  SP594.  pp.  872-876  (Sept.  1980). 
Statistical  model;  experimental  trends;  SP594,  pp.  848-852  (Sept. 

1980). 
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Statistical  model;  triple  humped  shapes;  fission  barriers  derived; 
fission  channel  analysis;  SP594.  pp.  469-474  (Sept.  1980). 

Statistical  model  analysis;  cross  sections  on  Se,  Cd,  Os;  SP594, 
pp.  307-310  (Sept.  1980). 

Statistical  model  calculations;  Y,  Nb,  Gd,  W  and  Au(n,y); 
SP594,  pp.  323-327  (Sept.  1980). 

Statistical  modeling;  welding;  ASME  Boiler  Code;  data;  fabrica- 
tion; failure  analysis;  fatigue;  fracture;  materials  science;  non- 
destructive evaluation;  piping;  pressure  vessels;  product  liabili- 
ty; pumps  and  valves;  standards;  SP588. 

Statistical  models;  width  fluctuation  correction  factor;  com- 
pound-nucleus reactions;  cross  sections;  elastic  enhancement 
factors;  factorization;  Hauser-Feshbach  theory;  SP594,  pp. 
762-764  (Sept.  1980). 

Statistical  pattern  recognition;  test  environments;  test  workload 
generation;  benchmark;  evaluation  environments;  19059. 

Statistical  quality  control;  accuracy;  control  chart;  control 
limits;  corrective  action;  data  validation;  precision;  proficien- 
cy analytical  testing;  quality  control;  SP591,  pp.  104-108 
(Aug.  1980). 

Statistical  weights;  symmetric  top  molecules;  group  theory;  nu- 
clear spin;  ro-vibronic  species;  19789. 

Statistics;  chemical  petrology;  closure  correlation;  principal 
components  analysis;  19778. 

Statistics;  covariance  matrix;  curve  fitting;  iterative  refinement; 
least  squares  solution;  linear  constraints;  overdetermined 
system  of  equations;  regression;  19154. 

Statistics;  sunspots;  ARMA  models;  forecasts;  Maunder  mini- 
mum, models;  simulation;  TN1022. 

Statistics;  test  problems;  algorithms;  computer  programs;  least 
squares;  regression;  19158. 

Statistics;  test  problems;  test  results;  algorithms;  curve  fitting; 
least  squares;  modified  Gram-Schmidt;  pseudoinverse;  regres- 
sion; TNI  126. 

Statistics;  time-varying  signals;  community  noise;  measurement 
errors;  noise;  noise  exposure;  sampling  (temporal);  19116. 

Statistics;  unit  costs;  weatherization;  building  economics;  cost 
components;  data  analysis;  data  collection;  demonstration; 
economic  analysis;  energy  conservation;  insulation;  low- 
income  housing;  NBSIR  80-2167. 

Status  byte;  command  codes;  disk  drives;  Federal  Information 
Processing  Standard;  format  track;  operational  specification; 
rotating  mass  storage  subsystems;  sense  information;  FIPS 
PUB  63. 

Steady  state;  thermal  conductivity;  energy  current;  isotopic  dis- 
order; nonequilibrium;  one-dimensional  harmonic  crystal; 
random  matrix  products;  19873. 

Steam;  viscosity;  coal  gasification;  coal  slag;  high  temperature; 
NBSIR  80-2124 

Steam;  viscosity;  water;  water  vapor;  correlation  length;  critical 
region  equation  of  state;  critical  viscosity  enhancement; 
JPCRD  9,  No.  4,  1255-1290  (1980). 

Steam;  water;  critically  evaluated  data;  critical  review;  data 
compilation;  International  Formulation;  static  dielectric  con- 
stant; JPCRD  9,  No.  4,  1291-1306  (1980). 

Steam;  water;  critically  evaluated  data;  reference  data;  19569. 

Steel;  alloys;  differential  thermal  analysis;  gas  analysis;  SP580, 
pp.  33-53  (Aug.  1980). 

Steel;  ductile  fracture;  fracture  toughness;  part-through  crack; 
pneumatic  burst;  pressure  vessel;  19961. 

Steel;  fatigue;  fracture;  mathematical  modeling;  micromechanics; 
microstructure;  nuclear  fuel  element;  paper;  quantitative  mi- 
croscopy; size  effect;  solid  mechanics;  statistical  methods; 
19086 

Steel;  structural  engineering;  timber;  aluminum;  buildings 
(codes);  concrete  (prestressed);  concrete  (reinforced);  design 
(buildings);  limit  states;  loads  (forces);  masonry;  probability 
theory;  reliability;  safety;  specifications;  standards;  statistical 
analysis;  SP57Z 

Steel;  surfaces;  wear;  wear  debris;  copper;  electron  microscopy; 
friction;  metals;  plastic  deformation;  NBSIR  80-2058  (ONR). 


Steel;  wear;  wear  debris;  abrasive  particles;  electron  micros- 
copy; erosive  wear;  impact;  19874. 

Steel;  wood;  fire  endurance;  fire  tests;  flame  through;  floors; 
furniture;  interior  finishes;  joists;  room  fires;  NBSIR  80-2134. 

Steels;  fatigue  (materials);  fracture  (materials);  low  temperature 
tests;  mechanical  properties;  nickel  alloys;  19550. 

Stellar  atmospheres;  stellar  chromospheres;  stellar  coronae;  stel- 
lar winds;  ultraviolet  spectroscopy;  space  astrophysics;  19456. 

Stellar  atmospheres;  stellar  chromospheres;  ultraviolet  spectra; 
late-type  stars;  19357. 

Stellar  birthrates;  supemovae;  nucleosynthesis;  19278. 

Stellar  chromospheres;  stellar  coronae;  stellar  winds;  late-type 
stars;  19268 

Stellar  chromospheres;  stellar  coronae;  stellar  winds;  ultraviolet 
spectroscopy;  space  astrophysics;  stellar  atmospheres;  19456. 

Stellar  chromospheres;  stellar  coronae;  ultraviolet  spectra; 
binary  stars;  late-type  stars;  RS  Canum  Venaticorum;  19781. 

Stellar  chromospheres;  stellar  coronae;  ultraviolet  spectra;  late- 
type  stars;  19315. 

Stellar  chromospheres;  stellar  coronae;  ultraviolet  spectra;  x-ray 
sources;  flare  stars;  19269. 

Stellar  chromospheres;  stellar  winds;  ultraviolet  spectra;  x-ray 
sources;  chromosphere  sun;  emission-line  stars;  late-type  stars; 
19523. 

Stellar  chromospheres;  ultraviolet  spectr;  late-type  stars;  19765. 

Stellar  chromospheres;  ultraviolet  spectra;  late-type  stars;  stellar 
atmospheres;  19357. 

Stellar  coronae;  stellar  winds;  late-type  stars;  stellar  chromos- 
pheres; 19268 

Stellar  coronae;  stellar  winds;  ultraviolet  spectroscopy;  space 
astrophysics;  stellar  atmospheres;  stellar  chromospheres; 
19456. 

Stellar  coronae;  ultraviolet  spectra;  binary  stars;  late-type  stars; 
RS  Canum  Venaticorum;  stellar  chromospheres;  19781. 

Stellar  coronae;  ultraviolet  spectra;  late-type  stars;  stellar  chro- 
mospheres; 19315. 

Stellar  coronae;  ultraviolet  spectra;  x-ray  sources;  flare  stars; 
stellar  chromospheres;  19269. 

Stellar  coronae;  x-ray  sources;  late-type  stars;  19501. 

Stellar  diameters;  astronomy;  astrophysics;  crustal  movements; 
geophysics;  interferometry;  19144. 

Stellar  evolution;  stellar  pulsation;  helium  stars;  R  CrB  Stars; 
19711. 

Stellar  evolution;  supernovae;  blue  stragglers;  stars;  19450. 
Stellar  nucleosynthesis;  activation  cross  sections  at  24  keV; 

SP594,  pp.  344-347  (Sept.  1980). 
Stellar  processes;  neutron  cross  sections;  nuclear  clocks;  SP594. 

pp.  627-633  (Sept.  1980). 
Stellar  pulsation;  helium  stars;  R  CrB  Stars;  stellar  evolution; 

19711. 

Stellar  statistics;  clusters;  evolution-stars;  open-stars;  19138. 
Stellar  winds;  late-type  stars;  stellar  chromospheres;  stellar  cor- 
onae; 19268. 

Stellar  winds;  ultraviolet  spectra;  cool  stars;  radiation  pressure; 
19095. 

Stellar  winds;  ultraviolet  spectra;  x-ray  sources;  chromosphere 
sun;  emission-line  stars;  late-type  stars;  stellar  chromospheres; 
19523. 

Stellar  winds;  ultraviolet  spectroscopy;  space  astrophysics;  stel- 
lar atmospheres;  stellar  chromospheres;  stellar  coronae;  19456. 

Stepped  surfaces;  surface  bonding;  tungsten;  adsorption;  chemis- 
orption;  electron  stimulated  desorption;  ion  angular  distribu- 
tion; oxygen;  19860. 

Stiffness;  strength;  structural  safety;  work  surfaces;  codes  and 
standards;  construction  safety;  design;  loads;  maintenance;  oc- 
cupational hazards;  scaffolds;  NBSIR  79-1937. 

Stimulated  Brilloin  scattering  (SBS);  damage  morphology; 
damage  thresholds;  laser  bulk  damage;  laser  surface  damage; 
optical  materials;  self-focusing;  SP568,  pp.  519-527  (July 
1980). 

Stimulated  bremsstrahlung;  multiphoton  transitions;  scattering  in 
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a  laser  field;  19227. 

Stimulated  Raman  scattering;  double  resonance;  19465. 

Stirling  cycle;  cryocoolers;  helium  liquefaction;  refrigerator;  re- 
generator materials;  19359. 

Stirred  solution;  strained  melt;  crystallization  temperature;  melt- 
ing temperature;  row  nucleation;  19904. 

Stokes'  law;  viscosity;  binary  liquids;  critical  fluctuations;  diffu- 
sion; light  scattering;  19827. 

Stokes  law  velocity;  vibrating  orifice  aerosol  generator;  aerosol 
size  calibrations;  optical  particle  counter;  particle  Doppler 
shift  spectrometer;  particle  size  distribution;  settling  velocity; 
19171. 

Stoke's  velocity;  aerosol;  light  scattering;  Lorenz-Mie  light  scat- 
tering calculation;  particle  sizing;  19695. 

Stone;  stone  consolidation;  conservation;  consolidating  materi- 
als; deterioration  of  stone;  preservation;  TNI  118. 

Stone  consolidation;  conservation;  consolidating  materials;  dete- 
rioration of  stone;  preservation;  stone;  TNI  118. 

Stone  decay;  stone  preservatives;  accelerated  decay;  perform- 
ance criteria;  preservative  testing;  19348. 

Stone  preservatives;  accelerated  decay;  performance  criteria; 
preservative  testing;  stone  decay;  19348. 

Stopped-flow;  sulfur  dioxide;  thiirane;  gas;  kinetics;  ozone; 
79-^27. 

Stopping  power;  W-values;  electrons;  energy  degradation  spec- 
tra; fano  factor;  ionization  yields;  19400. 

Stopping  power  ratios;  tissue  equivalence;  ionization  chambers; 
kerma;  neutron  dosimetry;  SP594,  pp.  447-455  (Sept.  1980). 

Storage  partitioning;  systems  performance  modeling;  systems 
storage  restructuring;  file  binding;  I/O  resource  allocation; 
logical  storage  to  physical  device  mapping;  O.S.  performance 
prediction;  O.S.  tuning;  SP500-65.  pp.  175-188  (Oct.  1980). 

Storage  ring;  synchrotron;  vacuum  ultraviolet;  VUV  standards; 
radiometry;  19641. 

Storage  ring;  synchrotron  radiation;  radiometry;  silicon  photo- 
detector;  19935. 

Stored  ions;  atomic  spectroscopy;  double  resonance;  high-reso- 
lution spectroscopy;  laser  cooling;  laser  spectroscopy;  micro- 
wave spectroscopy;  optical  pumping;  19440. 

Stored  ions;  cesium  atomic  resonator;  frequency  retrace  accura- 
cy; frequency  stability;  passive/active  hydrogen  atomic  reso- 
nator; rubidium  atomic  resonator;  19432. 

Storm  surge;  structural  engineering;  structural  response;  tsun- 
ami; wind  loads;  winds;  accelerograph;  codes;  design  criteria; 
disaster;  earthquakes;  ground  motion;  seismology;  standards; 
SP56a 

Storm  water  runoff;  toxicity;  water  pollution;  air  pollution; 
chromate  ore;  environmental  effects;  lead  chromate  pigments; 
NBSIR  80-1974 

Stoves;  wood;  chimneys;  fire  models;  fire  safety;  fire  tests;  flues; 
heating  equipment;  heat  transfer;  literature  reviews;  radiant 
energy;  NBSIR  80-2140.  Vol.  1. 

Strain;  alloy;  defect;  diffuse  scattering;  neutron;  niobium;  19307. 

Strain;  stress;  transverse  optic-phonon;  anisotropy;  BaF2;  CaF2; 
effective  charge;  oscillator  strength;  photoelastic;  piezo-bire- 
fringence;  piezo-optic;  SrF2;  19579. 

Strain;  superconducting  coil  composite;  superconducting  wire; 
critical  current;  fiberglass/epoxy  composite;  mechanical  prop- 
erties; niobium-tin;  niobium-titanium;  NBSIR  80-1633. 

Strain;  transformation;  criteria;  finite;  jellium;  martensite;  model; 
stability;  19243. 

Strain  dipole;  translation-rotation;  dipole  glass;  (KCN)(KBr); 
order  parameter;  orientational;  19596. 

Strained  melt;  crystallization  temperature;  melting  temperature; 
row  nucleation;  stirred  solution;  19904. 

Strain  energy;  Valanis-Landel  form;  elasticity;  elastomers;  finite 
deformation;  rubber;  19597. 

Strain-energy  function;  Valanis-Landel  form;  biaxial;  elasticity; 
elastomers;  extension;  rubber;  19502. 

Strain  gages;  structure;  transducers;  zero  shift;  adhesive;  back- 
ing; connection;  environment;  gage  element;  leads;  load;  pro- 


tective coating;  resistance;  sensitivity  change;  stability;  19049. 

Strain  rate;  stress  corrosion  cracking;  2124-T851;  7075;  7075-T6; 
7075-T7351;  air;  alternate  immersion  test;  aluminum  alloys; 
ductility;  elongation;  heat  treatment;  NaCl;  plate  gage;  reduc- 
tion in  area;  slow  strain  rate  technique;  19622. 

Strain  to  break;  stress  to  break;  coalescence  of  microcracks;  end 
of  microfibril;  microcrack  formation;  microfibrillar  structure; 
rupture  of  taut  tie  molecules;  19948. 

Strategic  model;  theories  of  behavior;  management  theory;  man- 
agers; organizational  development;  organization  culture; 
19844 

Stratosphere;  absorption  cross-section;  chlorine  chemistry;  for- 
maldehyde; ozone;  19535. 

Stratosphere;  CI  atoms;  formaldehyde;  kinetics;  ozone;  reso- 
nance fluorescence;  19704. 

Stratospheric  ozone;  atmospheric  chemistry;  methyl  chloroform; 
OH  radicals;  rate  constant;  resonance  fluorescence;  19092. 

Stray  radiation;  transmittance  stability;  filters  for  spectrophoto- 
metry; metal-on-fused  silica  filters;  optical  transmittance  accu- 
racy; polarization;  reflections;  spectral  bandpass;  standard  ref- 
erence materials  in  spectrophotometry;  SP260-68. 

Strength;  ceramics;  crack  growth;  delayed  failure;  fracture;  me- 
chanical reliability;  mechanics;  19636. 

Strength;  ceramics;  erosion;  glass;  impact;  indentation  fracture; 
19594 

Strength;  ceramic  turbines;  failure  prediction;  fracture;  oxida- 
tion; silicon  nitride;  19792. 

Strength;  elastic  modulus;  extruded  semicrystalline  polymers; 
fibrous  materials;  polymers;  19938. 

Strength;  stress-corrosion  cracking;  sub-critical  crack  growth; 
ceramics;  fracture;  glass;  19791. 

Strength;  striae;  electron  microprobe;  glass;  interferometry;  ion- 
exchange;  refractive  index;  19744. 

Strength;  structural  safety;  work  surfaces;  codes  and  standards; 
construction  safety;  design;  loads;  maintenance;  occupational 
hazards;  scaffolds;  stiffness;  NBSIR  79-1937. 

Strength;  tie  molecules;  crystalline  polymer;  elastic  modulus; 
fibrils;  fibrous  structure;  fracture;  load-elongation  curve;  mi- 
crofibrils; point  defects  of  microfibrillar  structure;  ruptured 
chains;  19901. 

Strength;  toughness;  welds;  cryogenic;  delta  ferrite;  ferrite  con- 
tent; fracture;  mechanical  properties;  stainless  steel;  19673. 

Strength  degradation;  ceramics;  fracture;  impact  energy;  19589. 

Strength  function;  fission;  level  spacing;  multilevel  analysis;  neu- 
tron total  cross  section;  SP594,  pp.  707-710  (Sept.  1980). 

Stress;  transverse  optic-phonon;  anisotropy;  BaF2;  CaF2;  effec- 
tive charge;  oscillator  strength;  photoelastic;  piezo-birefrin- 
gence;  piezo-optic;  SrF2;  strain;  19579. 

Stress;  zinc-blende  structure;  covalent  bonding;  diamond  struc- 
ture; elastic  constants;  gallium  arsenide;  indium  antimonide; 
ionicity;  optical  phonons;  Raman  scattering;  semiconductors; 
19580 

Stress  birefringence;  calcium  fluoride;  hot  isostatic  forging;  hot 
isostatic  pressing;  laser  windows;  optical  absorption;  optical 
homogeneity;  optical  scattering;  SP568,  pp.  47-6.'?  (July  1980). 

Stress  corrosion;  subcritical  crack  growth;  dynamic  fatigue; 
fracture  mechanics;  lifetime  prediction;  proof  testing;  NBSIR 
80-2047 

Stress  corrosion  cracking;  austenitic  stainless  steels;  coal  gasifi- 
cation; elevated  temperatures;  ferritic  stainless  steels;  gaseous 
environments;  nickel  alloy  671;  nickel  alloy  800;  oxidizing/ 
sulfidizing  gas;  premature  failure;  19623. 

Stress-corrosion  cracking;  sub-critical  crack  growth;  ceramics; 
fracture;  glass;  strength;  19791. 

Stress  corrosion  cracking;  2124-T851;  7075;  7075-T6;  7075- 
T7351;  air;  alternate  immersion  test;  aluminum  alloys;  ductil- 
ity; elongation;  heat  treatment;  NaCl;  plate  gage;  reduction  in 
area;  slow  strain  rate  technique;  strain  rate;  19622. 

Stressed  solid;  thermodynamics;  vacancies;  coherent  interfaces; 
equilibrium;  incoherent  interfaces;  solid-fluid  interface;  19949. 

Stress  relaxation;   uniaxial   creep;   continuum   model;  critical 
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strain;  instability  point;  molecular  weight  distribution;  neck- 
ing; polyethylene;  19681. 

Stress  to  break;  coalescence  of  microcracks;  end  of  microfibril; 
microcrack  formation;  microfibrillar  structure;  rupture  of  taut 
tie  molecules;  strain  to  break;  19948. 

Striae;  electron  microprobe;  glass;  interferometry;  ion-exchange; 
refractive  index;  strength;  19744. 

Striations;  composite  materials;  corrosion  fatigue;  dislocations; 
fatigue  mechanism;  fracture  mechanics;  mathematical  model- 
ing; micromechanics;  polymers;  quantitative  microscopy;  slip 
bands;  statistical  aspects  of  fatigue;  19087. 

Stripline  transmission  line;  Josephson  junctions;  microstrip;  mi- 
crowave integrated  circuit;  U.S.  Patent  4,227,096. 

Strokes  Phenomenon;  WKBJ  approximation;  Bessel  functions; 
generalized  asymptotic  expansions;  irregular  singularities; 
Liouville-Green  approximation;  multiple  asymptotic  expan- 
sions; 19379. 

Strong  laser  field;  time-dependent  spectrum;  transient  spectrum; 
fluorescence  spectrum;  laser  excitation;  multi-photon  process- 
es; non-stationary  processes;  resonance  fluorescence;  19220. 

Strong  scattering;  transport  anomalies;  conductivity;  disordered 
alloy;  localization;  phonon;  19755. 

Strontium  ions;  Penning  collisions;  polarized  emission;  19103. 

Structural  considerations;  twinning;  computer  assessment;  crys- 
tal structures;  epitaxy;  inter-layerings;  nonstoichiometry;  / 
Res.  85,  No.  5,  347-362  (Sept.-Oct.  1980). 

Structural  defects;  transverse  acoustic  modes;  bond  polarizabili- 
ties;  calculated  frequencies;  Fermi  resonance;  longitudinal 
acoustic  modes;  n-alkanes;  Raman  intensities;  19692. 

Structural  design  standards;  building  regulations;  building  stand- 
ards development;  consensus  standards;  development  of  stand- 
ards; 7909/. 

Structural  engineering;  bridges;  buildings;  dikes;  earthquakes; 
foreign  engineering;  geology;  highways;  housing;  landslides; 
liquefaction;  power  plants;  railroads;  rock  slides;  seismicity; 
SP591 

Structural  engineering;  building;  building  codes;  building  design; 
earthquakes;  engineering;  standards;  NBSIR  80-2111-2. 

Structural  engineering;  building;  ice;  load;  roof;  roof  load;  snow; 
solar  collector;  NBS-GCR-79-18a 

Structural  engineering;  concrete  (reinforced);  creep  tests;  evalu- 
ation; organic  coating;  pullout  tests;  reinforcing  steels;  19077. 

Structural  engineering;  structural  response;  tsunami;  wind  loads; 
winds;  accelerograph;  codes;  design  criteria;  disaster;  earth- 
quakes; ground  motion;  seismology;  standards;  storm  surge; 
SP560. 

Structural  engineering;  tall  buildings;  wind  forces;  wind  pres- 
sures; acceleration;  buffeting;  buildings;  buildings  (codes);  de- 
flection; dynamic  response  and  gust  loads;  19121. 

Structural  engineering;  timber;  aluminum;  buildings  (codes); 
concrete  (prestressed);  concrete  (reinforced);  design  (build- 
ings); limit  states;  loads  (forces);  masonry;  probability  theory; 
reliability;  safety;  specifications;  standards;  statistical  analysis; 
steel;  SP577 

Structural  engineering;  tornadoes;  wind;  engineering;  missiles; 
NBSIR  80-2117. 

Structural  engineering;  tornadoes;  winds;  buildings;  climatology; 

hurricanes;  19360. 
Structural  engineering;  towers;  turbulence;  wind  (meteorology); 

aerodynamics;  buildings  (codes);  dynamics;  19143. 
Structural  engineering;  tropical  cyclones;  wind  (meteorology); 

building  (codes);  chmatology;  hurricanes;  statistical  analysis; 

BSS124 

Structural  engineering;  tropical  cyclones;  wind  (meteorology); 
buildings  (codes);  climatology;  hurricanes;  statistical  analysis; 

19835 

Structural  material;  total  cross  section;  unresolved  resonance; 
elastic  scattering  cross  section;  partial  inelastic  scattering 
cross  section;  resonance  self-shielding  effect;  sensitivity  analy- 
sis; shielding  application;  SP594,  pp.  586-590  (Sept.  1980). 

Structural  materials;  benchmark  tests;  control  rod  worth;  Dopp- 


ler  coefficient;  JENDL-1;  reaction  rate  distribution;  reaction 

rate  ratio;  reactivity  worth;  sodium  void  coefficient;  SP594, 

pp.  581-585  (Sept.  1980). 
Structural  properties;  amorphous  alloys;  magnetism;  metallic 

glasses;  neutron  scattering;  rare  earths;  19113. 
Structural  response;  tsunami;  wind  loads;  winds;  accelerograph; 

codes;  design  criteria;  disaster;  earthquakes;  ground  motion; 

seismology;  standards;  storm  surge;  structural  engineering; 

SP56a 

Structural  safety;  automation;  computers;  electrical  wiring;  radi- 
ation exposure;  solar  absorber  coatings;  SRM's;  DIM/NBS  64, 
No.  8,  1-28  (1980). 

Structural  safety;  work  surfaces;  codes  and  standards;  construc- 
tion safety;  design;  loads;  maintenance;  occupational  hazards; 
scaffolds;  stiffness;  strength;  NBSIR  79-1937. 

Structural  stability;  alloy  phase  formation;  alloy  stability;  atomic 
size;  electronegativity;  heats  of  formation;  19566. 

Structure;  amino  acid;  centrifugal  distortion;  glycine;  microwave 
spectrum;  rotational  constants;  19365. 

Structure;  transducers;  zero  shift;  adhesive;  backing;  connection; 
environment;  gage  element;  leads;  load;  protective  coating; 
resistance;  sensitivity  change;  stability;  strain  gages;  19049. 

Structure;  vibration  spectrum;  hydride;  interstitial  holes;  metallic 
glass;  neutron  scattering;  19606. 

Structure  refinement;  atomic  models;  flat-cone  geometry;  neu- 
tron diffraction;  protein  structure;  ribonuclease-A;  19808. 

Structure  refinement;  x-ray  diffraction;  bond  delocalized  dian- 
ion;  oxocarbon;  single-crystal;  /  Res.  85,  No.  2,  87-97  (Mar.- 
Apr.  1980). 

Stuck-fault  testing;  test  cases;  validation  vs.  maintenance;  com- 
munications security;  computer  security;  cryptography;  Data 
Encryption  Standard;  in-service  testing;  maintenance  tests; 
Monte-Carlo  testing;  SP500-61. 

Students;  doors;  dormitories;  evacuation;  fire  departments;  fire 
fatalities;  fire  fighters;  flashover;  ladders;  room  fires;  smoke; 
NBS-GCR-80-193. 

Stylus;  surface;  surface  roughness;  surface  texture;  metrology; 
profilometer;  razor  blade;  SEM;  19064. 

SU4;  charge  exchange  reactions;  exotic  nuclei;  heavy  ion  colli- 
sion; mass  formula;  quartets;  19265. 

Sub-critical  crack  growth;  ceramics;  fracture;  glass;  strength; 
stress-corrosion  cracking;  19791. 

Subcritical  crack  growth;  dynamic  fatigue;  fracture  mechanics; 
lifetime  prediction;  proof  testing;  stress  corrosion;  NBSIR  80- 
2047 

Subgrain  misorientation;  surface  reflection;  x-ray  topography; 
Bragg  diffraction;  double  crystal  diffraction;  nickel  single 
crystal;  process  of  crystal  growth;  19727. 

Sublattice  magnetization;  hydrides;  Laves-phase;  neutron  scat- 
tering; rare  earth-iron  intermetallics;  19617. 

Substantial  equivalency;  used  oil;  waste  oil;  fuel  oil;  petroleum 
standards;  petroleum  test  methods;  recycled  burner  fuel  oil; 
TN1130. 

Sulfates;  sulfides;  surface  tension;  tungstates;  viscosity;  carbon- 
ates; density;  electrical  conductance;  hexafluoraluminates;  me- 
taphosphates;  molten  salts;  molybdates;  JPCRD  9,  No.  4,  831- 
1022  (1980). 

Sulfides;  surface  tension;  tungstates;  viscosity;  carbonates;  densi- 
ty; electrical  conductance;  hexafluoraluminates;  metaphos- 
phates;  molten  salts;  molybdates;  sulfates;  JPCRD  9,  No.  4, 
831-1022  (1980). 

Sulfur;  Arrhenius  parameters;  chemical  kinetics;  combustion;  de- 
composition; free  radicals;  gas  phase;  hydrocarbons;  hydro- 
gen; nitrogen;  oxygen;  rate  of  reaction;  NSRDS-67. 

Sulfur;  Arrhenius  parameters;  chemical  kinetics;  combustion;  de- 
composition; free  radicals;  gas  phase;  hydrocarbons;  hydro- 
gen; nitrogen  oxygen;  rate  of  reaction;  NBSIR  80-2118. 

Sulfur;  absorption  cross  section;  manganese  bath;  pile  oscillator; 
small-angle  scattering;  SP594  pp.  738-742  (Sept.  1980). 

Sulfur;  leakage;  MnSOi-bath;  SP594,  pp.  988-989  (Sept.  1980). 

Sulfur;  thermally  stimulated  measurements;  dynathermal  capaci- 
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tance  responses;  dynathermal  current  response;  isotopes;  sili- 
con; 19163. 

Sulfur  dioxide;  thiirane;  gas;  kinetics;  ozone;  stopped-flow; 
19427. 

Sulfur  hexafluoride;  tracer  gas;  air  leakage  measurements;  envi- 
ronmental chamber;  fan  depressurization;  mobile  home; 
NBSIR  80-2105. 

Sulfur  hexafluoride  (SFs);  uv  radiation;  60  Hz  ac  and  dc;  com- 
pressed gas;  corona;  electron  avalanche;  inception  voltage; 
ionization;  ion  mobilities;  partial  discharge;  photodetachment; 
space  charge;  19786. 

Sulfuric  acid;  thermochemistry;  calorimetry;  electrolytes;  enth- 
alpy of  dilution;  heat;  hydrochloric  acid;  lithium  chloride; 
relative  apparent  molal  enthalpy;  relative  partial  molal  enth- 
alpy; J.  Res.  85,  No.  1,  11-17  (Jan.-Feb.  1980). 

Sulfuric  acid;  tools;  awards;  computers;  didymium  glass  filters; 
energy  efficiency;  inventors;  innovation;  labels;  standards; 
DIM/NBS  64,  No.  7,  1-28  (1980). 

Sulfur  impurities  in  silicon;  thermally-stimulated  measurements; 
chemical  impurities;  deep  level  studies;  ion  implantation;  pre- 
deposition  technique;  19231. 

Sulfur  impurities  in  silicon;  thermally-stimulated  measurements; 
chemical  impurities;  deep  level  studies;  ion  implantation;  pre- 
deposition  technique;  19429. 

Summation  method;  least  squares  fitting;  normalized  Gaussian 
function;  photo-peak  area  determination;  photo-peaks  data, 
data  analysis;  19132. 

Sum  rule;  susceptibility;  three  coexistence  phases;  tricritical 
point;  correlation  length;  mean  field;  19135. 

Sunspots;  ARMA  models;  forecasts;  Maunder  minimum,  models; 
simulation;  statistics;  TN1022. 

Superconducting;  accelerators;  coincidence  measurements;  elec- 
trons; linac;  nuclear  reactions;  19248. 

Superconducting  coil  composite;  superconducting  wire;  critical 
current;  fiberglass/epoxy  composite;  mechanical  properties; 
niobium-tin;  niobium-titanium;  strain;  NBSIR  80-1633. 

Superconducting  coils;  absolute  ampere;  current  balance;  mag- 
netic force;  radial  magnetic  field;  /  Res.  85,  No.  4,  257-272 
(July-Aug.  1980). 

Superconducting  devices;  cryogenics;  instrumentation;  refrigera- 
tion; 19323. 

Superconducting  electronics;  a/d  converter;  cryogenic  electron- 
ics; digital  instrument;  high  speed  instruments;  Josephson 
effect;  1905Z 

Superconducting  transmission;  capacitance;  cryogenic;  dielectric 
constant;  dielectric  properties;  dissipation  factor;  electrical 
transmission;  partial  discharges;  polymers;  precision  electric 
measurements;  pulse-height  analysis;  NBSIR  79-1950. 

Superconducting  transmission  lines;  conservation  equations; 
cool-down;  numerical  solutions;  19761. 

Superconducting  tunnel  junction;  superconducting  weak  link; 
controllable  weak  link;  cryoelectronic;  Josephson  effect;  non- 
equilibrium  superconductivity;  quasiparticle  injection;  19416. 

Superconducting  weak  link;  controllable  weak  link;  cryoelec- 
tronic; Josephson  effect;  nonequilibrium  superconductivity; 
quasiparticle  injection;  superconducting  tunnel  junction; 
19416. 

Superconducting  wire;  critical  current;  fiberglass/epoxy  com- 
posite; mechanical  properties;  niobium-tin;  niobium-titanium; 
strain;  superconducting  coil  composite;  NBSIR  80-1633. 

Superconductivity;  aerospace;  amplifier;  Josephson  junction; 
magnetic  gradiometer;  magnetometer;  quantum  interference; 
19203. 

Superconductivity;  aerospace;  computers;  digital  electronics;  Jo- 
sephson effect;  quantum  interference;  19405. 

Superconductivity;  aerospace;  digital;  electronics;  gravitational 
experiments;  high-Q  cavities;  interference;  Josephson  effect; 
magnets;  19054. 

Superconductivity;  aerospace;  frequency  standards;  high-Q  cav- 
ities; navigation;  oscillator;  ranging;  resonators;  19586. 
Superconductivity;   aerospace;   infrared   detectors;  Josephson 


effect;  microwave  detectors;  parametric  amplifiers;  19406. 

Superconductivity;  crystal  field;  magnetic  superconnectors;  neu- 
tron scattering;  rare  earth;  small  angle  scattering;  19255. 

Superconductivity;  temperature;  fixed  points;  standard  reference 
material;  19098 

Superconductivity;  temperature  fixed  points;  temperature  scales; 
thermometry;  cryogenics;  pure  metals;  19491. 

Superconductivity;  temperature  scale;  thermometry;  cryogenics; 
fixed  points;  pure  materials;  19101. 

Superconductivity;  threshold  curves;  interferometers;  Josephson 
junctions;  19200. 

Superconductivity;  transition  metals;  transition  temperature; 
body-centered-cubic  metals;  Cauchy  discrepancy;  elastic  con- 
stants; many-atom  effects;  19627. 

Superconductivity;  voltage  standard;  Josephson  effect;  phase 
locking;  19351. 

Superconductor;  acoustic  mismatch;  effective  recombination 
time;  nonequilibrium  phenomena;  phonon-trapping;  quasiparti- 
cle; 19240. 

Superconductor;  aerospace;  magnetic  field;  magnets;  materials; 
19199 

Superconductor;  critical  current;  critical  temperature;  losses; 

magnetic  property;  standards;  NBSIR  80-1629. 
Superconductors;    alloys;    magnets;    materials;  nonmetallics; 

review;  stainless  steel;  19190. 
Superconductors;  terminology;  critical  parameters;  definitions; 

flux  phenomena;  Josephson  phenomena;  stabilization;  19539. 
Superdrawing;  Taut  tie  molecules;  annealing;  crystallization; 

elastic  modulus;  fibrils;  fibrous  structure;  microfibrils;  19903. 
Superelastic;  electron  heating;  electron  seeding;  gas  breakdown; 

laser  ionization;  Na;  19779. 
Superfluid;  thermodynamic  properties;  computer  program;  devi- 
ation plots;  equation  of  state;  helium  II;  mathematical  model; 

TN1029 

Supernovae;  blue  stragglers;  stars;  stellar  evolution;  19450. 
Supernovae;  nucleosynthesis;  stellar  birthrates;  19278. 
Supernovae;  supernova  remnants;  x  rays;  dust  grains;  molecular 

clouds;  star  formation;  19384. 
Supernova  remnants;  x  rays;  dust  grains;  molecular  clouds;  star 

formation;  supernovae;  19384. 
Suprathreshold  seeing;  visibility;  vision;  conspicuity;  contrast; 

energy  conservation;  illumination;  illumination  levels;  lighting; 

NBSIR  79-1925. 

Surface;  adsorption;  electron  stimulated  desorption;  ion  angular 

distribution;  quantum  scattering  theory;  19193. 
Surface;  carbon  monoxide;  chemisorption;  electron  stimulated 

desorption;  ion  angular  distribution;  nitric  oxide;  ruthenium; 

19924. 

Surface;  hydrogen;  neutron;  nickel;  spectroscopy;  19205. 

Surface;  surface  roughness;  surface  texture;  metrology;  profilo- 
meter;  razor  blade;  SEM;  stylus;  19064. 

Surface;  surface  tension;  wetting;  contact  angle;  critical  point; 
cyclohexane;  interface;  methanol;  phase  transition;  19306. 

Surface;  tungsten;  acetylene;  chemisorption;  electron  energy  loss 
spectroscopy;  ethylene;  physisorption;  19390. 

Surface  analysis;  glasses;  ion  microprobe  mass  analysis;  microan- 
alysis; quantitative  analysis;  secondary  ion  mass  spectrometry; 
79569. 

Surface  analysis;  ion  microanalysis;  ion  microprobe;  microanaly- 
sis; quantitative  analysis;  secondary  ion  mass  spectrometry; 
19643. 

Surface  analysis;  ion  microprobe  mass  analysis;  microanalysis; 
quantitative  analysis;  secondary  ion  mass  spectrometry;  sput- 
tering; 19532. 

Surface  analysis;  ion  probe  microanalysis;  local  thermal  equilib- 
rium model;  microanalysis;  relative  elemental  sensitivity  fac- 
tors; secondary  ion  mass  spectrometry;  19151. 

Surface  analysis;  local  thermal  equilibrium  model;  microanalysis; 
secondary  ion  mass  spectrometry;  sensitivity  factors;  sputter- 
ing; 19641 

Surface  analysis;  thin  film  characterization;  thin  film  impurities; 
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Auger  analysis;  dielectric  coatings;  optical  coatings;  SP568, 
pp.  257-268  (July  1980). 

Surface  analysis;  x-ray  photoelectron  spectroscopy;  Auger-elec- 
tron spectroscopy;  ion-scattering  spectroscopy;  quantitative 
analysis;  secondary-ion  mass  spectroscopy;  19293. 

Surface  anisotropy;  composites;  durability;  eutectics;  Rayleigh 
waves;  stability;  19153. 

Surface  areas;  thermal  analysis;  adsorbents;  gas  exchange; 
SP580.  pp.  133-147  (Aug.  1980). 

Surface  atomic  structure;  thorium;  field  emission  microscopy; 
field  ion  microscopy;  19223. 

Surface  bonding;  tungsten;  adsorption;  chemisorption;  electron 
stimulated  desorption;  ion  angular  distribution;  oxygen; 
stepped  surfaces;  19860. 

Surface  chemical  analysis;  surface  chemistry;  surface  spectros- 
copy; alloy  catalysts;  catalytic  reactions;  electron  diffraction; 
electron  spectroscopy;  kinetics  of  surface  processes;  19957. 

Surface  chemistry;  atmosphere-assisted  slow  crack  growth; 
chemically  assisted  fracture;  fracture;  fracture  models;  reac- 
tion rate  theory;  slow  crack  growth;  19588. 

Surface  chemistry;  surface  spectroscopy;  alloy  catalysts;  catalyt- 
ic reactions;  electron  diffraction;  electron  spectroscopy;  kinet- 
ics of  surface  processes;  surface  chemical  analysis;  19957. 

Surface  damage;  alkali  halides;  CO2  laser;  KCl;  laser  damage; 
laser  fusion;  NaCl;  nanosecond  pulse;  SP568,  pp.  209-227  (July 
1980). 

Surface  damage;  diamond  turning;  infrared  windows;  laser 
breakdown;  polishing;  SP568,  pp.  195-197  (July  1980). 

Surface  defects;  thermal  diffusivity;  vapor-deposited  mirrors; 
crystalline  disorder;  Cu  mirrors;  diamond  turning;  laser-in- 
duced slip;  polishing;  ripples;  SiC  substrates;  SP568,  pp.  175- 
186  (July  1980). 

Surface  degradation;  Cu  mirrors;  damage  thresholds;  laser 
damage;  laser-induced  stress-strain;  plastic  deformation; 
SP568,  pp.  159-173  (July  1980). 

Surface  depletion;  transpiration;  unstirred  glass  melt;  vapor  den- 
sity; vaporization;  carrier  gas  saturation;  diffusion  in  melt; 
glass;  incongruent  vaporization;  19552. 

Surface  energy;  environmental  fracture;  fracture;  materials  fail- 
ure; reaction  rate  theory;  slow  crack  growth;  19843. 

Surface  entropy;  Cahn-Hilliard  theory;  chemical  potential;  den- 
sity gradient;  equation  of  state;  inhomogeneous  fluid;  lattice 
fluid;  long-range  interactions;  19653. 

Surface  finishing;  surface  polishing;  fused  silica;  laser  damage; 
SP568  pp.  229-236  (July  1980). 

Surface  flashover;  vacuum  breakdown;  electrical  breakdown; 
electro-optics;  interfacial  breakdown;  Pockels  effect;  space 
charge;  NBS-GCR-80-203. 

Surface  free  energy;  constrained  polymer;  polymer;  polymer  in 
a  cone;  polymer  interference;  small  polymer  crystal;  J.  Res. 
85,  No.  4,  273-282  (July- Aug.  1980). 

Surface  intermediates;  thermal  programmed  desorption;  carbon 
monoxide;  hydrogen;  methanol;  nickel;  19292. 

Surface  kinetics;  surface  structure;  catalysis;  catalytic  methana- 
tion;  electron  stimulated  desorption;  19902. 

Surface  loss;  capacitor;  dielectric  film;  dissipation  factor;  elec- 
trode surface;  loss  angle;  phase  angle;  power  factor;  19066. 

Surface  magnetism;  ferromagnetism;  LEED;  magnetism;  nickel; 
PLEED;  polarized  LEED;  19104. 

Surface  magnetism;  surface  magnetization;  magnetism;  Ni; 
nickel;  PLEED;  polarized  electrons;  polarized  LEED;  19341. 

Surface  magnetization;  magnetism;  Ni;  nickel;  PLEED;  polar- 
ized electrons;  polarized  LEED;  surface  magnetism;  19341. 

Surface  mass  transport;  ion  bombardment;  liquid  surfaces;  19751. 

Surface  melting;  adiabatic  heating;  elastic-plastic  contact;  glass; 
indentation;  19584. 

Surface  melting;  adsorbed  layers;  antiphase  boundaries;  grain 
boundaries;  lattice  gas;  phase  transitions;  19468. 

Surface  morphology;  ultra-black  surface  coating;  etchant  bath; 
light  absorption;  microscopic  pores;  nickel-phosphorus  alloy; 
solar  collector;  U.S.  Patent  4.233.107. 


Surface  optical  absorption  coefficient;  ThF4;  ZnSe;  bulk  optical 
absorption  coefficient;  optoacoustic  spectroscopy;  photoa- 
coustic  spectroscopy;  SP568.  pp.  301-311  (July  1980). 

Surface  optical  absorption  coefficient;  ZnSe;  bulk  optical  ab- 
sorption coefficient;  optoacoustic  spectroscopy;  photoacoustic 
spectroscopy;  SP568,  pp.  293-300  (July  1980). 

Surface  physics;  surface  reconstruction;  atomic  surface  struc- 
ture; field-ion  microscopy;  19940. 

Surface  polishing;  fused  silica;  laser  damage;  surface  finishing; 
SP568.  pp.  229-236  (July  1980). 

Surface  reaction;  thermal  desorption;  chemisorption;  nitrous 
oxide;  ruthenium;  19241. 

Surface  reactions;  chemisorption;  ESCA;  oxygen;  ruthenium; 
ruthenium  oxide;  19254. 

Surface  reactions;  molecular  processes;  reaction  dynamics; 
19880 

Surface  reactions;  tropospheric  sink;  catalysis;  nitrous  oxide; 
photochemistry;  sand;  19953. 

Surface  reactions;  x-ray  edge;  electron-hole  pairs;  molecular 
processes;  19837. 

Surface  recombination;  collection  efficiency;  quantum  efficien- 
cy; silicon  photodiode;  19738. 

Surface  reconstruction;  atomic  surface  structure;  field-ion  mi- 
croscopy; surface  physics;  19940. 

Surface  reflection;  x-ray  topography;  Bragg  diffraction;  double 
crystal  diffraction;  nickel  single  crystal;  process  of  crystal 
growth;  subgrain  misorientation;  19727. 

Surface  roughness;  diffuseness;  in-process;  manufacturing  engi- 
neering; on-line;  optical  Fourier  transform;  optical  techniques; 
power  spectral  density;  production  engineering;  Ro;  speckle; 
specular  reflectance;  19477. 

Surface  roughness;  surface  texture;  metrology;  profilometer; 
razor  blade;  SEM;  stylus;  surface;  19064. 

Surface  roughness;  ultraviolet  reflectance;  work  damage;  in- 
frared reflectance;  optical  reflectance;  polishing;  silicon  on 
sapphire;  SP400-62. 

Surfaces;  deformation;  erosion;  impact;  metals;  19936. 

Surfaces;  thermodynamics;  vapor  pressure;  interstitials;  melting; 
small  particles;  solid  solutions;  solubility;  19830. 

Surfaces;  wear;  wear  debris;  copper;  electron  microscopy;  fric- 
tion; metals;  plastic  deformation;  steel;  NBSIR  80-2058 
(ONR). 

Surface  science;  carbon  monoxide;  catalysis;  kinetics  methana- 
tion;  nickel;  ruthenium;  single  crystal;  19482. 

Surface  science;  carbon  monoxide;  chemisorption;  electron  stim- 
ulated desorption;  molecular  orientation;  palladium  (210); 
19195. 

Surface  science;  tetrafluoroethylene  powder;  water  conserva- 
tion; alternate  fuels;  data  communications;  energy;  erosion; 
instrument  landing;  measurements;  radio  frequency;  DIM/ 
NBSM,  No.  5,  1-28  (1980). 

Surface  spectroscopy;  alloy  catalysts;  catalytic  reactions;  elec- 
tron diffraction;  electron  spectroscopy;  kinetics  of  surface 
processes;  surface  chemical  analysis;  surface  chemistry;  19957. 

Surface  spectroscopy;  chemisorption;  dielectric  response  theory; 
photoemission;  relaxation  energy;  19372. 

Surface  structure;  catalysis;  catalytic  methanation;  electron  stim- 
ulated desorption;  surface  kinetics;  19902. 

Surface  tension;  thermodynamic  properties;  Auger  meas- 
urements on  liquids;  convection;  gallium;  heat  capacity;  lead- 
tin  alloys;  magnetic  field  effect;  phase  diagram;  potassium- 
iron-silicon  oxides;  solidification;  NBSIR  80-2082. 

Surface  tension;  tungstates;  viscosity;  carbonates;  density;  elec- 
trical conductance;  hexafluoraluminates;  metaphosphates; 
molten  salts;  molybdates;  sulfates;  sulfides;  JPCRD  9,  No.  4, 
831-1022  (1980). 

Surface  tension;  viscosity;  calibration-quality  standards;  density; 

electrical  conductance;  molten  salts;  potassium  nitrate;  sodium 

chloride;  JPCRD  9,  No.  4,  791-830  (1980). 
Surface  tension;  wetting;  contact  angle;  critical  point;  cyclohex- 

ane;  interface;  methanol;  phase  transition;  surface;  19306. 
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Surface  texture;  metrology;  profilometer;  razor  blade;  SEM; 
stylus;  surface;  surface  roughness;  19064. 

Surge  arresters;  varistors;  voltage-variable  resistors;  zinc  oxide; 
electrically  conducting  ceramics;  electrical  transmission;  light- 
ning arresters;  nonlinear  resistors;  semiconductors;  NBSIR  79- 
1939. 

Surgical  implant  metals;  titanium  alloy;  cobalt-chromium  alloy; 
corrosion-fatigue;  fatigue;  stainless  steel;  19100. 

Survey;  thermoluminescence;  United  States;  calibration;  dosi- 
metry; high-energy  bremsstrahlung;  operational  characteris- 
tics; radiation  therapy;  recommendations;  selection  of  thermo- 
luminescence dosimetry  system;  TN1119. 

Surveying;  Universal  Transverse  Mercator  (UTM);  coordinate 
system;  elevation;  Federal  Information  Processing  Standard; 
geographic  point  location;  latitude;  Latitude  and  Longitude; 
longitude;  mapping;  State  Plane  Coordinate  System;  FIPS 
PUB  70. 

Survey  of  local  building  departments;  building  departments; 
building  inspection;  code  administration;  Indiana  building 
code  enforcement;  local  government;  political  appointments; 
SP586,  pp.  33-42  (June  1980). 

Surveys;  detector  location;  false  alarms;  health  care  facilities; 
hospitals;  ionization  detectors;  maintenance;  NFPA  101;  nurs- 
ing homes;  photoelectric  detectors;  smoke  detectors;  NBSIR 
80-2130. 

Susceptibility;  three  coexistence  phases;  tricritical  point;  correla- 
tion length;  mean  field;  sum  rule;  19135. 

Switchyard  impact  tests;  tensile  properties;  AAR  Ml 28  steel; 
Charpy  V-notch;  head  plates;  impact  properties;  nil-ductility 
transition  temperatures;  railroad  tank  cars;  NBSIR  80-2039. 

Symbiosis;  thorium;  cross  sections;  fast  reactors;  integral  and 
critical  experiments;  SP594,  pp.  119-121  (Sept.  1980). 

Symbiotic  energy  system;  tritium  breeding;  cross-section  uncer- 
tainty; CTR;  denatured  fuel;  economics;  ENDF/B-V;  fuel 
cycle;  SP594.  pp.  839-843  (Sept.  1980). 

Symbols;  antifouling  coating;  communication;  gamma-ray  mea- 
surement; human  serum;  industrial  development;  industrial 
furnace;  measurement;  polarized  electrons;  secondary  stand- 
ards; signs;  DIM/NBS  64,  No.  2,  1-36  (1980). 

Symbols;  communications;  evacuation;  fire  alarms;  fire  safety; 
human  behavior;  human  factors;  panic;  safety;  smoke;  NBSIR 
80-2070 

Symbols;  terminology;  terms;  definitions;  fracture  testing;  no- 
menclature; 19892. 

Symbols;  visual  alerting;  fire  fighting;  fire  safety;  pictograms; 
safety;  signs;  standardization;  19274. 

Symmetric  hydrogen  bonds;  calcium  ammonium  phosphate;  cal- 
cium phosphate;  crystal  structure;  sheet  type  structure;  19386. 

Symmetric  top  molecules;  group  theory;  nuclear  spin;  ro-vi- 
bronic  species;  statistical  weights;  19789. 

Symmetry;  Bravais  lattice;  classification;  crystal  data;  reduced 
forms;  space  group  frequency;  19832. 

Synchronization;  clocks;  Loran-C;  propagation;  reciprocity; 
19524. 

Synchronous;  teleprocessing  service  evaluation;  data  communi- 
cations; protocol  validation;  SP500-65,  pp.  63-70  (Oct.  1980). 

Synchroton  radiation;  electron;  frequency  divider;  ion  trap; 
laser;  microwave;  relativistic;  19529. 

Synchrotron;  vacuum  ultraviolet;  VUV  standards;  radiometry; 
storage  ring;  19641. 

Synchrotron  light  source;  beam  instabilities;  beam  lifetime; 
bunch  shape  oscillations;  electron  storage  ring;  particle  accel- 
erator; 19437 

Synchrotron  radiation;  absorption  cross  section;  core  excitation; 

electron  correlation;  heat  pipe;  lithium  vapor;  partial  pho- 

toionization  cross  section;  19276. 
Synchrotron  radiation;  angle  resolved  photoemission;  angular 

distributions;  carbon  monoxide;  CO;  photoelectron  spectra; 

photoionization;  shape  resonance;  19559. 
Synchrotron  radiation;  detectors;  extreme  ultraviolet  radiation; 

instrumentation;  radiometric  transfer  standards;  radiometry; 
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Synchrotron  radiation;  electron  spectrometer;  photoelectron 
spectra;  19614. 

Synchrotron  radiation;  radiometry;  silicon  photodetector;  stor- 
age ring;  19935. 

Synchrotron  radiation;  tungsten;  angular  distribution  of  ions; 
chemisorption;  electron  stimulated  desorption;  ESDIAD;  ion 
energy  distributions;  ion  yield;  oxygen;  photon  stimulated  de- 
sorption; 19533. 

Synchrotron  radiation;  ultraviolet  optical  system  design;  ultra- 
violet spectroscopy;  extreme  ultraviolet  mirrors;  extreme  ul- 
traviolet telescopes;  optical  constants;  reflectivity;  reflecto- 
meter;  solid  state  physics;  19640. 

Synchrotron  radiation;  vacuum  ultraviolet;  BeFj  glass;  exciton 
resonance;  photoelectron  spectra;  reflectance;  SP568,  pp.  119- 
123  (July  1980). 

Synchrotron  radiation;  vibrational  intensity  distribution;  branch- 
ing ratios;  Franck-Condon  factors;  ion;  nitrogen;  N2;  photoe- 
lectron spectra;  photoionization;  shape  resonance;  19607. 

Synchrotron  radiation;  vibrational  intensity  distribution;  carbon 
monoxide;  CO;  Franck-Condon  factors;  ion;  photoelectron 
spectra;  photoionization;  shape  resonance;  19184. 

Synchrotron  x-radiation;  x-ray  diffraction;  electro-optical  detec- 
tors; flash  x-ray  generators;  19714. 

Synthesis;  acid;  aromatic;  bond-delocalized;  croconic;  dianion; 
malononitrile;  nonbenzenoid;  pseudooxocarbons;  salt;  19560. 

Synthesis;  acid;  aromatic;  bond-delocalized;  croconic;  dianion; 
malononitrile;  nonbenzenoid;  oxocarbon;  salt;  /  Res.  85,  No. 
2,  73-86  (Mar.-Apr.  1980). 

Synthesis;  adhesion;  dentin;  diisocyanates;  hydroxyethyl;  iso- 
cyanato  urethane  methacrylates;  methacrylate;  polymeriza- 
tion; 19136. 

Synthesis;  c/s-4-phenylcyclophosphamide;  cyclophosphamide  an- 
alogs; in  vivo  anticancer  activity;  molecular  structure  determi- 
nation; single  crystal  x-ray  diffraction;  19829. 

Synthesis  and  microwave  spectrum  of;  ethylidenimine;  hyperfine 
and  internal  rotations;  microwave  spectra;  pyrolysis  of  ethyla- 
mine;  Stark  effects;  19447. 

Synthetic  intermediate;  x-ray  structure  determination;  zwitter- 
ion;  inner  salt;  iodonium  compound;  reaction  mechanism; 
19939. 

Syringe  calibration;  telescopic  viewer;  volumetric  dispensing; 
water  calibration;  Karl  Fischer  titration;  moisture  content; 
79277. 

Systematic  error;  uncertainty;  angle  block;  autocollimator;  cali- 
bration; flatness;  intercomparison;  random  error;  squareness; 
standard  deviation;  NBSIR  80-1967 

Systematic  error;  weighting  factors;  data  evaluation;  nuclear- 
decay  data;  radioactivity;  random  error;  19407. 

Systematic  error,  robust  statistical  methods;  item-dependent 
error;  measurement  error;  nuclear  material  accounting;  referee 
measurement  methods;  robust  statistical  methods;  19332. 

Systematic  errors;  transmittance  accuracy;  absorbance  accuracy; 
instrumental  standards;  method  accuracy;  multielement  analy- 
ses; NBS  standard  reference  materials;  spectrophotometry; 
19818. 

Systematic  errors;  uncertainty;  check  standard;  gage  blocks; 
measurement  assurance;  random  errors;  standard  deviation; 
NBSIR  80-2078 

Systematics;  fission  cross  sections;  MeV  range;  neutron-induced; 
19553. 

Systematic  uncertainty;  data  reporting;  environmental;  meas- 
urements; radiation;  random  uncertainty;  19301. 

System  controls;  system  vulnerabilities;  terminal  controls;  appli- 
cations controls;  computer  vulnerabilities;  data  base  controls; 
data  base  management  systems  controls;  EDP  audit;  internal 
audit;  operating  system  controls;  SP500-57. 

System  efficiency;  availability  analysis;  energy;  energy  conserva- 
tion; process  efficiency;  Second  Law  of  Thermodynamics; 
TN1115 

System  life  cycle;  system  security;  ADP  availability;  ADP  secu- 
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rity;  application  system  security;  computer  applications;  com- 
puter reliability;  computer  security;  data  confidentiality;  data 
integrity;  data  security;  Federal  Information  Processing 
Standards  Publication;  FIPS  PUB  73. 

System  nontoxicity;  x-ray  opacification;  dental  composite  resin 
restorations;  finishability;  gelled  inorganic  "polymers";  micro- 
porous  filler;  U.S.  Patent  4.217,264. 

System  performance;  workloads;  cumulative  distribution  func- 
tion; events;  hardware  configuration;  model  validation;  queue; 
scheduling  policies;  simulation  model;  SP500-65,  pp.  111-128 
(Oct.  1980). 

Systems;  calibration;  equipment;  evaluation;  laboratory;  manual; 
personnel;  quality  assurance;  quality  control;  SP591,  pp.  99- 
103  (Aug.  1980). 

Systems  analysis;  building  standards;  classification;  decision 
tables;  information  networks;  modeling;  standards;  standards- 
writers;  NBSIR  80-1979. 

Systems  analysis/engineering;  codes;  computer  program;  deci- 
sion table;  network;  performance  requirements;  software; 
specifications;  standards;  NBS-GCR-80-258. 

Systems  analysis/engineering;  codes;  computer  program;  deci- 
sion table;  network;  performance  requirements;  software; 
specifications;  standards;  NBS-GCR-80-257. 

Systems  analysis/engineering;  codes;  decision  theory;  editing; 
networks;  specifications  standards;  NBS-GCR-80-259. 

System  security;  ADP  availability;  ADP  security;  application 
system  security;  computer  applications;  computer  reliability; 
computer  security;  data  confidentiality;  data  integrity;  data 
security;  Federal  Information  Processing  Standards  Publica- 
tion; security  controls;  FIPS  PUB  73. 

System  sizing;  benchmarking;  distributed  systems;  hybrid 
models;  queueing  analysis;  SP500-60. 

Systems  performance  modeling;  systems  storage  restructuring; 
file  binding;  I/O  resource  allocation;  logical  storage  to  physi- 
cal device  mapping;  O.S.  performance  prediction;  O.S.  tuning; 
storage  partitioning;  SP500-65,  pp.  175-188  (Oct.  1980). 

Systems  storage  restructuring;  file  binding;  I/O  resource  alloca- 
tion; logical  storage  to  physical  device  mapping;  O.S.  per- 
formance prediction;  O.S.  tuning;  storage  partitioning;  systems 
performance  modeling;  SP500-65,  pp.  175-188  (Oct.  1980). 

System  tuning;  capabilities;  message  overhead;  modular  design; 
SP500-65.  pp.  319-330  (Oct.  1980). 

System  vulnerabilities;  terminal  controls;  applications  controls; 
computer  vulnerabilities;  data  base  controls;  data  base  man- 
agement systems  controls;  EDP  audit;  internal  audit;  operat- 
ing system  controls;  system  controls;  SP500-57. 


Tables  of  spectra;  wavelengths;  atomic  spectra;  intensities  of 
lines;  line  spectra;  spectrum  lines;  19514. 

Talc;  vibrational  mode;  Raman  spectroscopy;  19583. 

Tall  buildings;  wind  forces;  wind  pressures;  acceleration;  buffet- 
ing; buildings;  buildings  (codes);  deflection;  dynamic  response 
and  gust  loads;  structural  engineering;  19121. 

Tali  buildings;  wind  loads;  wind  tunnels;  aerodynamics;  bound- 
ary layers;  dynamic  response;  influence  of  wind-direction- 
19872. 

Tamper;  unattended  safeguards  system;  safeguards  instrument- 
seal;  SP582.  pp.  257-260  (June  1980). 

Tantalum  alloys;  constitution  diagram;  intermetallic  compounds; 
palladium  alloys;  phase  diagram;  phase  transformations;  19595. 

Tape  bonded  devices;  acoustic  emission;  beam  lead  devices; 
electronic  devices;  hermeticity;  hybrids;  nondestructive  tests- 
semiconductor;  19108.  ' 

Tape  labels;  data  interchange;  Federal  Information  Processing 
Standards  Publication;  file  structure;  magnetic  tapes-  FIPS 
PUB  79.  6  H  , 

TAPPI;  test  methods;  Youden  graphical  analysi;  collaborative 
reference  programs;  history;  interlaboratory  testing  program; 
laboratory  evaluation;  National  Bureau  of  Standards;  paper; 


oaperboard;  19321. 

Ta(p,xn);  intranuclear  cascade  predictions;  neutron  yield;  SP594, 
pp.  413-416  (Sept.  1980). 

Task  lighting;  visual  performance;  biological  effects  of  lighting; 
energy  conservation;  illumination  levels;  lighting;  lighting 
design;  lighting  education;  lighting  research;  post-occupancy 
evaluation;  power  budget;  SP587. 

Taut  tie  molecules;  annealing;  crystallization;  elastic  modulus; 
fibrils;  fibrous  structure;  microfibrils;  superdrawing;  19903. 

Taxation;  utility;  audit;  behavior;  compliance;  discriminant  anal- 
ysis; game  theory;  law  enforcement;  NBSIR  79-1711. 

Taximeter;  test  procedure;  tire  pressure;  tolerances;  calibration; 
distance;  fifth  wheel;  inspection;  measured  course;  odometer; 
HI  37 

Taximeters;  tolerances;  volume-measuring  devices;  weighing  de- 
vices; weights;  length-measuring  devices;  liquid-measuring  de- 
vices; measures;  scales;  specifications;  H44,  1980  Edition. 

Taxonomy;  automated  aids;  programming  aids;  software  engi- 
neering; software  techniques;  software  tools;  NBS-GCR-80- 
199. 

Taylor's  theorem;  convexity;  derivatives;  inequalities;  intermedi- 
ate point;  mean- value  theorem;  19421. 

TDL-CO2  heterodyne  measurements;  TDL  reference  frequen- 
cies; tunable  diode  laser;  carbonyl  sulfide;  OCS  calibration 
frequencies;  OCS  reference  frequencies;  19790. 

TDL  reference  frequencies;  tunable  diode  laser;  carbonyl  sul- 
fide; OCS  calibration  frequencies;  OCS  reference  frequencies; 
TDL-CO2  heterodyne  measurements;  19790. 

TDMS;  tree;  tree  structures;  ambiguity;  Boolean;  database;  hier- 
archical; information;  query;  query  language;  semantics; 
19433. 

TEA  laser;  beam  diameter;  insertion  loss;  optical  detectors; 
photon  drag  detector;  pyroelectric  detector;  responsivity; 
single  longitudinal  mode  pulse;  TN1023. 

TEM  cell;  electrical  dipole;  electrically  small  radiators;  magnet- 
ic dipole;  TNIOH. 

TEM  horn;  time  domain  measurement;  transient  response;  coni- 
cal antenna;  effective  length;  FFT;  moment  method;  resistive- 
ly  loaded  antenna;  19464. 

Technical  activities;  thermodynamics;  absolute  and  physical 
quantities;  analytical  chemistry;  chemistry  research;  environ- 
mental measurements;  materials  science;  measurement  serv- 
ices; molecular  science;  National  Measurement  Laboratory; 
nondestructive  evaluation;  SP572. 

Technical  bases;  building  research;  building  technology;  codes; 
criteria;  project  summaries;  standards;  SP446-4. 

Technical  bases;  building  research;  building  technology;  codes; 
criteria;  project  summaries;  standards;  SP446-3. 

Technicians;  accreditation;  certification;  colleges;  confidence; 
criteria;  evaluation;  hospitals;  inspectors;  marketing;  qualifica- 
tion; re-examination;  SP591,  pp.  3-5  (Aug.  1980). 

Technological  change;  competition;  Experimental  Technology 
Incentives  Program;  government  policy;  innovation;  semicon- 
ductor industry;  NBS-GCR-ETIP  80-91. 

Technological  innovation;  administrative  experimentation;  eco- 
nomic deregulation;  evaluability  assessment;  evaluation;  Ex- 
perimental Technology  Incentives  Program;  intermodal 
freight  transportation;  Interstate  Commerce  Commission;  rail 
freight  transportation;  NBS-GCR-ETIP  80-85. 

Technological  innovation;  administrative  experimentation;  eva- 
luability assessment;  evaluation;  Experimental  Technology  In- 
centives Program;  experimental  variance;  Occupational  Safety 
and  Health  Administration;  regulatory  experimentation;  regu- 
latory policy;  standards;  TNI  114. 

Technological  innovation;  computer  model;  electric  utilities;  Ex- 
perimental Technology  Incentives  Program;  financial  projec- 
tions; productivity;  regulatory  commissions;  regulatory  proc- 
ess; NBS-GCR-ETIP  79-74 

Technological  innovation;  computer  program;  electric  utilities; 
ETIP;  financial  projections;  regulatory  commissions;  regula- 
tory process;  NBS-GCR-ETIP  79-73. 


596 


Technological  innovation;  electric  utilities;  Experimental  Tech- 
nology Incentives  Program;  productivity;  regulatory  commis- 
sions; regulatory  process;  NBS-GCR-ETIP  79-82. 

Technological  innovation;  electric  utilities;  Experimental  Tech- 
nology Incentives  Program;  productivity;  regulatory  commis- 
sions; regulatory  process;  NBS-GCR-ETIP  79-81. 

Technological  innovation;  electric  utility;  future  test  year;  regu- 
latory commission;  regulatory  process;  NBS-GCR-ETIP  79- 
76. 

Technological  innovation;  time  varying  rates;  computer  models; 
electric  utilities;  Experimental  Technology  Incentives  Pro- 
gram; marginal  costing;  rate  structure;  regulatory  commis- 
sions; regulatory  process;  NBS-GCR-ETIP  79-79. 

Technology;  applications;  remote  terminal  emulators  (RTEs); 
SP500-65,  pp.  303-310  (Oct.  1980). 

Technology;  biomedical;  conference;  fission;  fusion;  nuclear 
cross  sections;  reactors;  standards;  SP594. 

Technology;  building  codes;  building  laws  and  regulations;  code 
development;  court  decisions;  legal  basis;  liability;  regulation; 
regulatory  impacts;  NBS-GCR-80-286. 

Technology-based  industries;  Experimental  Technology  Incen- 

I  tives  Program;  framework;  methodology;  policy  experiments; 
policy  problems;  NBS-GCR-ETIP  80-92. 

Tectonic  processes;  absolute  gravimeter;  geophysics;  gravity; 
19750. 

Tectonomagnetism;  conductivity  anomalies;  differential  magnet- 
ic measurements;  geomagnetism;  induced  currents;  Sq  current 
system  variations;  19181. 

Teflon  coating  technique;  dielectrically  loaded  cavity;  frequency 
stability;  frequency  standard;  hydrogen  maser;  19515. 

Telecommunications;  bibliographic  utilities;  information  revolu- 
tion; information  technology;  library  automation;  library  net- 
works; reprography;  special  libraries;  19392. 

Telecommunications;  computer  communications;  computer 
networking;  data  communications;  networks;  performance  re- 
quirements; SP500-65,  pp.  71-75  (Oct.  1980). 

Telecommunications;  waveguide;  communications;  fiber  optics; 
guided  wave  transmission;  optical  cable;  optical  communica- 
tion; optical  fiber;  optical  fiber  waveguide;  optical  transmis- 
sion; optical  waveguide;  19495. 

Tele-microscope;  thermal  expansion;  high  temperature;  interfer- 
ometer; sapphire-AkOa;  standard  reference  material;  19915. 

Teleprocessing;  transmission;  advanced  data  communication 
control  procedures;  ANSI  X3.66;  bit-oriented;  code  independ- 
ence; data;  data  link  control  procedures;  data  transparency; 
interoperability;  FIPS  PUB  71. 

Teleprocessing  service  evaluation;  data  communications;  proto- 
col validation;  synchronous;  SP500-65,  pp.  63-70  (Oct.  1980). 

Telescopic  viewer;  volumetric  dispensing;  water  calibration; 
Karl  Fischer  titration;  moisture  content;  syringe  calibration; 
19277 

Television  color  subcarrier;   time  calibrations;   time  signals; 

broadcast  of  standard  frequencies;  frequency  calibrations; 

GOES  satellite;  high  frequency;  low  frequency;  satellite  time 

code;  standard  frequencies;  SP432,  1979  Edition. 
Temperature;  age  of  deposit;  duration;  fission  products;  fluence; 

Gabon;  natural  fission  reactor;  SP594.  pp.  909-915  (Sept. 

1980). 

Temperature;  Burnett  PVT  measurements;  coefficient;  ethylene; 
second  virial;  state-of-the-art;  19115. 

Temperature;  density;  long-period  variable;  model;  nebulosity;  R 
Aquarii;  spectrum;  19507. 

Temperature;  fixed  points;  standard  reference  material;  super- 
conductivity; 19098. 

Temperature;  temperature  scale;  Celsius;  Fahrenheit;  IPTS-68; 
Kelvin;  19169 

Temperature;  test  procedure;  time;  combustibles;  ferrous  scrap; 

resource  recovery;  19285. 
Temperature;  thermometry;  19455. 

Temperature;  tracealloy;  vapor  detectors;  wood  heating;  fire; 
fiuidic  sensors;  ionizing  radiation;  neutron;  passive  solar;  radi- 


ography; safety;  DIM/NBS  64,  No.  10,  1-32  (1980). 
Temperature;  trace  elements;  water;  Alaskan  pipeline;  atmos- 
pheric chemistry;  bare  electrodes;  multichannel  detectors; 
nondestructive  evaluation;  optical;  DIM/NBS  64,  No.  9,  1-28 
(1980). 

Temperature;  velocity;  ceilings;  convection;  field;  flame  im- 
pingement; heat  transfer;  radiation;  NBS-GCR-80-251. 

Temperature  coefficient  of  refractive  index;  alkaline  earth  ha- 
lides;  optical  constants;  refractive  index;  JPCRD  9,  No.  1, 
161-290  (1980). 

Temperature  coefficient  of  refractive  index;  germanium;  optical 
constants;  refractive  index;  silicon;  JPCRD  9,  No.  3,  561-658 
(1980). 

Temperature  dependence;  absorption  spectroscopy;  blue  cello- 
phane; cellulose  triacetate;  dosimetry;  dye  dosimetry;  dyed 
plastics;  film  dosimeters;  gamma-ray  dosimetry;  humidity  ef- 
fects; megarod  dosimetry;  nylon  polycarbonate;  polyethylene 
terephthalate;  polymethyl  methacrylate;  19326. 

Temperature  depending  absorption;  unstable  resonator;  absorp- 
tion edge;  damage  temperature;  damage  threshold;  microse- 
cond pulses;  SP568,  pp.  269-279  (July  1980). 

Temperature  fixed  point;  the  kelvin;  thermometric  fixed  point; 
triple  point  of  gallium;  triple  point  of  water;  International 
Practical  Temperature  Scale;  SPRTs;  79099. 

Temperature  fixed  points;  temperature  scales;  thermometry; 
cryogenics;  pure  metals;  superconductivity;  19491. 

Temperature  measurement;  thermocouple  insulators;  thermocou- 
ple lead  tempering;  thermocouple  materials;  thermocouples; 
thermocouple  thermometry;  high  temperature  thermocouples; 
recommended  thermocouples;  19070. 

Temperature  profile;  thermal  distortion;  thermal  lensing;  ZnSe; 
absorption;  calculated  performance;  CO2  laser;  holographic 
interferometry;  measured  performance;  optical  path  differ- 
ence; SP568,  pp.  73-89  (July  1980). 

Temperature  reduction;  usage  patterns;  water  heaters;  energy; 
insulation;  19140. 

Temperature  scale;  Celsius;  Fahrenheit;  IPTS-68;  Kelvin;  tem- 
perature; 19169. 

Temperature  scale;  thermometry;  cryogenics;  fixed  points;  pure 
materials;  superconductivity;  19101. 

Temperature  scales;  thermodynamic  temperature;  gas  thermo- 
metry; International  Practical  Temperature  Scale;  platinum 
resistance  thermometers;  19215. 

Temperature  scales;  thermometry;  cryogenics;  pure  metals;  su- 
perconductivity; temperature  fixed  points;  19491. 

Temperature  transducer;  thermometer;  tunnel  diode  oscillators; 
gas  thermometers;  low  temperature;  microwave  temperature 
sensor;  19236. 

Temporary  negative  ions;  atoms;  electron  scattering;  electron 
scattering  resonances;  George  Schulz;  high  energy  resolution; 
19500 

Tensile  properties;  AAR  Ml 28  steel;  Charpy  V-notch;  head 

plates;  impact  properties;  nil-ductility  transition  temperatures; 

railroad  tank  cars;  switchyard  impact  tests;  NBSIR  80-2039. 
Tensile  test;  viscoelastic  bars;  instability;  necking;  nonlinear; 

simple  materials;  19746. 
Tensor-property  averaging;  copper;  Debye  temperature;  elastic 

constants;  polycrystals;  sound  velocities;  19696. 
Terminal;  area;  computer;  data;  digital;  Ethernet;  local;  network; 

19126. 

Terminal  controls;  applications  controls;  computer  vulnerabili- 
ties; data  base  controls;  data  base  management  systems  con- 
trols; EDP  audit;  internal  audit;  operating  system  controls; 
system  controls;  system  vulnerabilities;  SP500-57. 

Terminology;  critical  parameters;  definitions;  flux  phenomena; 
Josephson  phenomena;  stabilization;  superconductors;  19539. 

Terminology;  terms;  definitions;  fracture  testing;  nomenclature; 
symbols;  79^92 

Terminology;  testing;  useful  life;  consumer  products;  hfe-cycle 

performance;  methodology;  reliability;  NBSIR  76-1157. 
Terminology;  test  methods;  carbon;  characterization;  graphite; 
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nomenclature;  standards;  19486. 

Terms;  definitions;  fracture  testing;  nomenclature;  symbols;  ter- 
minology; 19892. 

Ternary  metal  sulfide;  x-ray  diffraction;  [Et3P]2PtWS4;  molecu- 
lar structure;  Pt-W  complex;  single  crystal;  19172. 

Tertiary  aromatic  amines;  amine  accelerators;  composite  restor- 
ative resins;  dimethylaminoglutethimide; 
dimethylaminophenylacetic  acid  and  esters;  properties  of  com- 
posites; 19071 

Testbed;  test  cases;  validating  correctness;  communications  secu- 
rity; computer  security;  cryptography;  encryption  standard; 
interface  requirements;  Monte-Carlo  testing;  SP500-20,  Revised 
1980. 

Test  cases;  validating  correctness;  communications  security; 
computer  security;  cryptography;  encryption  standard;  inter- 
face requirements;  Monte-Carlo  testing;  testbed;  SP500-20,  Re- 
vised 1980. 

Test  cases;  validation  vs.  maintenance;  communications  security; 
computer  security;  cryptography;  Data  Encryption  Standard; 
in-service  testing;  maintenance  tests;  Monte-Carlo  testing; 
stuck-fault  testing;  SP500-61. 

Test  data;  test  problems;  algorithm  testing;  approximation;  curve 
fitting;  least  absolute  deviation;  polynomial  approximation; 
spline  fitting;  NBSIR  79-1920. 

Test  environments;  test  workload  generation;  benchmark;  evalu- 
ation environments;  statistical  pattern  recognition;  19059. 

Test  equipment;  calibration;  Federal  Government;  laboratory; 
measurement;  metrology;  precision;  SP546,  1980  Edition. 

Testing;  accreditation;  Canada;  laboratories;  standards;  Stand- 
ards Council  of  Canada;  SP591,  pp.  88-91  (Aug.  1980). 

Testing;  accreditation;  costs;  economic;  prices;  SP591,  pp.  92-96 
(Aug.  1980). 

Testing;  benefits;  consumer;  information;  label;  product;  NBSIR 
80-2016. 

Testing;  computer;  energy;  heat  transfer;  hot  water;  measure- 
ment; modeling;  solar;  19375. 

Testing;  computer;  energy;  heat  transfer;  hot  water;  measure- 
ment; modeling;  solar;  19459. 

Testing;  computer;  energy;  heat  transfer;  hot  water;  measure- 
ment; modeling;  solar;  19498. 

Testing;  program  verification;  software  development;  SP500-56. 

Testing;  solar  collector;  solar  heating  and  cooling;  standards; 
19813. 

Testing;  traceability;  calibrations;  collaborative  reference  pro- 
grams; laboratory  performance;  measurement  assurance;  mea- 
surement evaluation  technology;  measurement  services;  physi- 
cal standards;  proficiency  testing;  standard  reference  materi- 
als; SP591.  pp.  15-22  (Aug.  1980). 

Testing;  training  code  officials;  building  codes;  building  inspec- 
tors; code  enforcement;  course  development;  educational  re- 
quirements; inspection;  licensing;  SP586,  pp.  71-83  (June 
1980). 

Testing;  useful  life;  consumer  products;  life-cycle  performance; 

methodology;  reliability;  terminology;  NBSIR  76-1157. 
Testing  agency;  accreditation;  concrete  testing  laboratories;  field 

concrete  licensing;  prequalifying  agency;  SP591,  pp.  156-163 

(Aug.  1980). 

Testing  laboratories;  accreditation;  audit  certification;  laboratory 
accreditation;  laboratory  performance  evaluation;  quality  con- 
trol; SP591. 

Testing  laboratory;  accreditation;  compliance  testing;  laboratory 
criteria;  product  certification;  proficiency  testing;  quality  con- 
trol; standardization;  NBSIR  79-1956 

Testing  procedures;  thermal  performance;  finite-difference  com- 
puter model;  passive  solar  energy;  responsive  coefficients; 
solar  storage  walls;  19815. 

Test  laboratories;  weights  and  measures  laws;  Agency  for  Inter- 
national Development;  development  assistance;  Honduras; 
legal  metrology;  metrication;  metrology;  quality  assurance; 
standardization;  NBSIR  80-1969 

Test  method;  central  air  conditioners;  central  heating  equipment; 


heating  seasonal  performance;  heat  pumps;  rating  procedure; 
residential  heating;  seasonal  performance;  NBSIR  80-2002. 
Test  method;  critical  radiant  flux;  fire  safety;  flame  spread;  flam- 
mability;  floor  coverings;  flooring  radiant  panel  test;  NBSIR 
79-1954. 

Test  method;  headform;  headgear;  head  injury;  helmet;  impact; 
19168 

Test  method;  toxicology;  combustion;  fatality  (LCso);  hydrogen 

cyanide;  incapacitation;  inhalation;  NBSIR  80-2077. 
Test  method;  window  foil;  alarm;  burglar  alarm;  detector;  intru- 
sion alarm;  standard;  19697. 
Test  method  preparation;  consensus  standards;  measurement 

technology;  photovoltaic  energy  conversion;  photovoltaics; 

solar  cells;  NBSIR  80-2060 
Test  methods;  accuracy;  chromaticity;  coefficient  of  luminous 

intensity;   intercomparisons;   retroreflectance;  retroreflector; 

specifications;  TN1125. 
Test  methods;  building  fires;  compartment  fires;  doors;  egress; 

fire  tests;  high-rise  buildings;  leakage;  life  safety;  smoke; 

smoke  movement;  stack  effects;  NBSIR  80-2004. 
Test  methods;  burglary  resistance;  forced  entry;  patio  door; 

performance  criteria;   performance  standard;   sliding  glass 

door;  19702. 

Test  methods;  carbon;  characterization;  graphite;  nomenclature; 
standards;  terminology;  19486. 

Test  methods;  drop  test  parameter;  head  injury;  helmet;  injury 
criteria;  mathematical  model;  NBSIR  80-1987. 

Test  methods;  Federal  Hazardous  Substances  Act;  flammability; 
granulars;  hazardous  substances;  pastes;  powders;  shredded 
and  slit  films;  solids;  sparks;  NBSIR  78-1580. 

Test  methods;  test  pattern;  test  structure;  circuit  characteriza- 
tion; cross-bridge  sheet  resistor;  electrical  alignment  test  struc- 
ture; gated  diode;  integrated  test  structure;  microelectronic 
test  structure;  process  validation  wafer;  random  fault  test 
structure;  sheet  resistor;  19165. 

Test  methods;  tunnel  test;  cellulosic  insulation;  flame  spread; 
interlaboratory  evaluation;  precision;  NBSIR  79-1922. 

Test  methods;  window;  window  assemblies;  window  compo- 
nents; burglary  resistance;  frames;  hardware;  hinges;  locks; 
performance  standard;  19698. 

Test  methods;  Youden  graphical  analysi;  collaborative  reference 
programs;  history;  interlaboratory  testing  program;  laboratory 
evaluation;  National  Bureau  of  Standards;  paper;  paperboard; 
TAPPI;  19321. 

Test  pattern;  test  structure;  circuit  characterization;  cross-bridge 
sheet  resistor;  electrical  alignment  test  structure;  gated  diode; 
integrated  test  structure;  microelectronic  test  structure;  proc- 
ess validation  wafer;  random  fault  test  structure;  sheet  resis- 
tor; test  methods;  19165. 

Test  pattern;  test  structure;  transistors;  yield;  integrated  circuit; 
process  control;  reliability;  19244. 

Test  problems;  algorithms;  computer  programs;  least  squares; 
regression;  statistics;  19158. 

Test  problems;  algorithm  testing;  approximation;  curve  fitting; 
lekst  absolute  deviation;  polynomial  approximation;  spline  fit- 
ting; test  data;  NBSIR  79-1920. 

Test  problems;  test  results;  algorithms;  curve  fitting;  least 
squares;  modified  Gram-Schmidt;  pseudoinverse;  regression; 
statistics;  TNI  126. 

Test  procedure;  time;  combustibles;  ferrous  scrap;  resource  re- 
covery; temperature;  19285. 

Test  procedure;  tire  pressure;  tolerances;  calibration;  distance; 
fifth  wheel;  inspection;  measured  course;  odometer;  taximeter; 
HI  37 

Test  procedures;  water  heaters;  energy  conservation;  energy 
consumption;  gas  pilot;  heat  loss;  insulation;  modifications; 
recovery  efficiency;  residential;  standby  loss;  NBSIR  79-1783. 

Test  reference  (TRY);  building  energy  calculations;  hourly  cli- 
mate date;  19224. 

Test  results;  algorithms;  curve  fitting;  least  squares;  modified 
Gram-Schmidt;  pseudoinverse;  regression;  statistics;  test  prob- 
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lems;  TN1126. 

Test  standards;  voluntary  consensus  standards;  accreditation  sys- 
tems; certification;  evaluation  of  inspection  organizations; 
evaluation  of  testing  organizations;  inspection  standards;  labo- 
ratory accreditation;  laboratory  evaluation;  SP591.  pp.  11-14 
(Aug.  1980). 

Test  structure;  CCD;  electrical  test  structure;  gated  diode;  inte- 
grated gated-diode  electrometer;  integrated  test  structure; 
leakage  current;  NBSIR  80-2000. 

Test  structure;  circuit  characterization;  cross-bridge  sheet  resis- 
tor; electrical  alignment  test  structure;  gated  diode;  integrated 
test  structure;  microelectronic  test  structure;  process  valida- 
tion wafer;  random  fault  test  structure;  sheet  resistor;  test 
methods;  test  pattern;  19165. 

Test  structure;  transistors;  yield;  integrated  circuit;  process  con- 
trol; reliability;  test  pattern;  19244. 

Test  structures;  thermal  resistance;  very  large  scale  integration; 
VLSI;  wire  bonds;  Department  of  Commerce;  integrated  cir- 
cuits; metrology  for  semiconductors;  National  Bureau  of 
Standards;  photomasking;  resistivity;  second  breakdown;  semi- 
conductors; NBSIR  80-2057. 

Test  structures;  transistors;  wire  bonds;  capacitance-voltage 
methods;  deep  level  transient  spectroscopy;  electrical  proper- 
ties; electronics;  electron  irradiation,  hole  mobility;  integrated 
circuits;  ion  knock-on  effect;  ion  microprobe  mass  analysis; 
Irvin's  curves;  SP400-45. 

Test  workload  generation;  benchmark;  evaluation  environments; 
statistical  pattern  recognition;  test  environments;  19059. 

Tetrafluoroethylene-hexafluoroethylene  copolymer;  orientation; 
perfluoro  «-alkanes;  polarization;  polytetrafluoroethylene; 
Raman  spectroscopy;  19633. 

Tetrafluoroethylene  powder;  water  conservation;  alternate  fuels; 
data  communications;  energy;  erosion;  instrument  landing; 
measurements;  radio  frequency;  surface  science;  DIM/NBS 
64,  No.  5,  1-28  (1980). 

Textile  dyes;  economic;  elastomers;  materials;  ozone;  paint;  pho- 
tochemical oxidants;  reaction  mechanisms;  19768. 

Texture  determination;  materials  microstructure;  neutron  scat- 
tering; new  instruments  and  methods;  nondestructive  testing; 
residual  stress;  small-angle;  19811. 

Thalium  lead  chloride;  TbPbBrs;  TbPbCk;  cation  disorder;  co- 
ordination pdyhedra;  crystal  structure;  19624. 

Thallium;  discharge;  excimer;  19152. 

Thallium;  lifetimes;  model  potentials;  oscillator  strengths;  rela- 
tivistic  atomic  structure;  19382. 

Thallium;  thallium  chromate;  absolute  ratios;  atomic  weight; 
isotopic  abundance;  reference  standard;  /  Res.  85,  No.  1,  1-10 
(Jan.-Feb.  1980). 

Thallium  chromate;  absolute  ratios;  atomic  weight;  isotopic 
abundance;  reference  standard;  thallium;  J.  Res.  85,  No.  1,  1- 
10  (Jan.-Feb.  1980). 

Thallium  iodide;  antireflective  coating;  deposition  technique;  en- 
vironmental stability;  masking  layer;  potassium  chloride 
window;  scattering;  SP568,  pp.  355-357  (July  1980). 

The  kelvin;  thermometric  fixed  point;  triple  point  of  gallium; 
triple  point  of  water;  International  Practical  Temperature 
Scale;  SPRTs;  temperature  fixed  point;  19099. 

Theoretical  and  experimental  comparisons;  low  pressures;  noble 
gas  broadening;  O2  microwave  spectrum;  pressure  broaden- 
ing; self  broadening;  19721. 

Theories  of  behavior;  management  theory;  managers;  organiza- 
tional development;  organization  culture;  strategic  model; 
19844. 

Theory;  alkali  halides;  electron-avalanche  breakdown;  electron- 
phonon  scattering;  Fokker-Planck  equation;  laser  damage; 
multiphoton  absorption;  SP568,  pp.  467-478  (July  1980). 

Theory;  time  constants;  basic  research;  challenge  to  the  analyt- 
ical chemist;  chemical  measurement  process;  energy;  environ- 
ment; health;  modelling;  scientific  uncertainty;  societal  deci- 
sions; socioscientific  problems;  19666. 

Thermal  analysis;  Aztec  paper;  Egyptian  papyrus;  paper  tech- 


nology; SP580.  pp.  201-217  (Aug.  1980). 

Thermal  analysis;  activation  energy;  competitive  reactions;  com- 
plex reactions;  heating  rate;  independent  reactions;  kinetics; 
Ufetime  prediction;  nonisothermal  kinetics;  19267. 

Thermal  analysis;  adsorbents;  gas  exchange;  surface  areas; 
SP580,  pp.  133-147  (Aug.  1980). 

Thermal  analysis;  applications;  kinetics;  SP580,  pp.  1-31  (Aug. 
1980). 

Thermal  analysis;  cements;  ceramics;  glasses;  industrial  process- 
es; SP580.  pp.  99-130  (Aug.  1980). 

Thermal  analysis;  chemical  complexes;  chemical  equilibrium;  ki- 
netics; SP580  pp.  183-198  (Aug.  1980). 

Thermal  analysis;  depletable  energy;  HUD  Demonstration  Pro- 
gram; passive  solar  buildings;  performance  criteria;  statistical 
evaluation;  19823. 

Thermal  analysis;  differential  scanning  calorimetry;  elastomers; 
polymers;  rubber;  SP580.  pp.  55-87  (Aug.  1980). 

Thermal  analysis;  instrumentation  review;  methods;  SP580,  pp. 
219-233  (Aug.  1980). 

Thermal  analysis;  thermal  insulation;  activation  energy;  borax; 
boric  acid;  cellulose;  critical  radiant  flux;  fire;  fire  retardants; 
fire  tests;  loose  fill  insulation;  smoldering  ignition;  NBSIR  80- 
2085. 

Thermal  analysis;  thermochemical  titrations;  kinetics;  SP580,  pp. 
149-181  (Aug.  1980). 

Thermal  analysis;  thermogravimetry;  accelerated  aging;  complex 
reactions;  decomposition;  degradation;  durability;  heating 
rates;  initial  rates;  kinetics;  lifetime  prediction;  polystyrene; 
polyurethane;  pyrolysis;  stability;  19752. 

Thermal  analysis;  thermogravimetry;  adsorbents;  chemical  proc- 
essing; coordination  compounds;  enthalpimetry;  glass  process- 
ing; instrumentation;  paper  technology;  polymer  ignition; 
rubber  processing;  SP580. 

Thermal  analysis;  virgin  base  stocks;  differential  scanning  calori- 
meter; lubricating  oil;  metal  surface  effects;  nitrogen  dioxide; 
oxidation;  recycled  base  stocks;  19788. 

Thermal  analytical  methods;  alpha-quartz  particulate;  chrysotile 
asbestos  particulate;  differential  thermal  analysis;  environmen- 
tal particulates;  19890. 

Thermal  coefficient  of  refractive  index;  ultraviolet;  alkali  ha- 
lides; crystalline  materials;  glasses;  photoelastic  constants;  re- 
fractive index;  19275. 

Thermal  comfort;  bioclimatic  chart;  human  comfort;  indoor  en- 
vironment; outdoor  environment;  19923. 

Thermal  conductance;  thermal  conductivity;  thermal  resistance; 
built-up  roofing;  insulation;  moisture;  roofing;  BSS123. 

Thermal  conductivity;  energy  current;  isotopic  disorder;  none- 
quilibrium;  one-dimensional  harmonic  crystal;  random  matrix 
products;  steady  state;  19873. 

Thermal  conductivity;  thermal  resistance;  built-up  roofing;  insu- 
lation; moisture;  roofing;  thermal  conductance;  BSS123. 

Thermal  conductivity;  velocity  of  sound;  viscosity;  argon;  com- 
puter programs;  density;  enthalpy;  entropy;  equation  of  state; 
heat  capacity  at  constant  pressure;  heat  capacity  at  constant 
volume;  helium;  hydrogen;  methane;  neon;  nitrogen;  oxygen; 
rN1025. 

Thermal  conductivity;  viscosity;  classical  scattering  angle;  dilute 
gases;  inverse  power  potential;  logarithmic  terms;  softness  ex- 
pansion; 19194. 

Thermal  cross  section;  resonance  integral;  SP594,  pp.  743-746 
(Sept.  1980). 

Thermal  degradation;  thermogravimetry;  activation  energy; 
factor-jump  thermogravimetry;  oxidation;  polystyrene;  pyro- 
lysis; 19798. 

Thermal  desorption;  chemisorption;  nitrous  oxide;  ruthenium; 
surface  reaction;  19241. 

Thermal  diffusivity;  vapor-deposited  mirrors;  crystalline  disor- 
der; Cu  mirrors;  diamond  turning;  laser-induced  slip;  polish- 
ing; ripples;  SiC  substrates;  surface  defects;  SP568,  pp.  175-186 
(July  1980). 

Thermal  distortion;  thermal  lensing;  ZnSe;  absorption;  calculat- 


599 


ed  performance;  CO2  laser;  holographic  interferometry;  meas- 
ured performance;  optical  path  difference;  temperature  pro- 
file; SP568,  pp.  73-89  (July  1980). 

Thermal  efficiency;  weatherization;  benefit-cost  analysis;  build- 
ing economics;  building  envelope;  economic  analysis;  econom- 
ic efficiency;  energy  conservation;  insulation;  life-cycle  costs; 
low-income  housing;  marginal  analysis;  NBSIR  79-1948. 

Thermal  environment;  architecture;  audition;  built  environment; 
color;  environmental  psychology;  illumination;  perception; 
questionnaires;  research  methodology;  sensory  environment; 
social  sciences;  SP474. 

Thermal  expansion;  charge;  compressibility;  piezoelectricity; 
plasma;  polarization;  poly(vinylidene  fluoride);  pyroelectri- 
city;  19324. 

Thermal  expansion;  hardness;  homogeneity;  infrared  laser  ab- 
sorption properties;  mechanical  properties;  specific  heat; 
SP568,  pp.  65-72  (July  1980). 

Thermal  expansion;  high  temperature;  interferometer;  sapphire- 
AI2O3;  standard  reference  material;  tele-microscope;  19915. 

Thermal  expansion;  19718. 

Thermal  fracture;  ceramic  strength;  crack  propagation;  erosion; 
fracture  mechanics;  19728. 

Thermal  insulation;  activation  energy;  borax;  boric  acid;  cellu- 
lose; critical  radiant  flux;  fire;  fire  retardants;  fire  tests;  loose 
fill  insulation;  smoldering  ignition;  thermal  analysis;  NBSIR 
80-2085. 

Thermal  insulation;  laboratory  accreditation;  laboratory  evalua- 
tion; laboratory  performance;  proficiency  testing;  19865. 

Thermal  insulation;  thermal  model;  wiring  system;  electric 
wiring;  resistive  heating;  NBSIR  80-2129. 

Thermal  insulation;  thermal  performance;  building  design;  com- 
puter analysis;  energy  conservation;  HVAC  loads;  NBSIR  80- 
2076. 

Thermal  insulation;  U-value;  heat  loss;  standard;  SP586,  pp.  19- 
31  (June  1980). 

Thermal  ionization;  half-life;  mass  spectrometry;  plutonium-241; 
SP582,  pp.  34-41  (June  1980). 

Thermal  ionization;  uranium;  errors;  isotope  ratios;  mass  spec- 
troscopy; pulse  counting;  resin  beads;  19816. 

Thermal  lensing;  focal  intensity;  high-energy  laser;  irradiance 
mapping;  mirror/window  materials;  on-target  fluence;  optical 
train;  phase  aberration;  power  optics;  SP568,  pp.  425-438  (July 
1980). 

Thermal  lensing;  ZnSe;  absorption;  calculated  performance;  CO2 
laser;  holographic  interferometry;  measured  performance;  op- 
tical path  difference;  temperature  profile;  thermal  distortion; 
SP568.  pp.  73-89  (July  1980). 

Thermal  losses;  thermal  performance  testing;  instantaneous  effi- 
ciency; optical  efficiency;  solar  collectors;  NBSIR  80-2087. 

Thermally-stimulated  measurements;  chemical  impurities;  deep 
level  studies;  ion  implantation;  predeposition  technique;  sulfur 
impurities  in  silicon;  19231. 

Thermally-stimulated  measurements;  chemical  impurities;  deep 
level  studies;  ion  implantation;  predeposition  technique;  sulfur 
impurities  in  silicon;  19429. 

Thermally  stimulated  measurements;  dynathermal  capacitance 
responses;  dynathermal  current  response;  isotopes;  silicon; 
sulfur;  19163. 

Thermally  stimulated  measurements;  interface  states;  measure- 
ment interferences;  mobile  ions;  MOS  capacitor;  silicon; 
19166 

Thermally  stimulated  measurements;  thyristor  materials  meas- 
urements; thyristor  measurements;  zinc  oxide  varistors;  dc 
transmission;  deep-level  measurements;  energy  conservation; 
measurement  methods;  neutron  transmutation  doped  silicon; 
power-device  grade  silicon;  NBSIR  80-2061. 

Thermal  mass;  AR  effect;  BLAST;  effective  U-value;  heat  ca- 
pacity; log  home;  mass  factor;  SP586,  pp.  161-179  (June  1980). 

Thermal  model;  wiring  system;  electric  wiring;  resistive  heating; 
thermal  insulation;  NBSIR  80-2129. 

Thermal  neutron  capture;  radiative  cross  section;  SP594,  pp. 


394-396  (Sept.  1980). 

Thermal  neutrons;  chemical  dependence;  delayed  neutrons;  fis- 
sion yield;  SP594,  pp.  105-107  (Sept.  1980). 

Thermal  neutrons;  three-dimensional  radiography;  fast  neutrons; 
laminagraphy;  neutrons;  radiography;  reactor  fuel  subassemb- 
lies; resonance  neutrons;  19214. 

Thermal  performance;  building  design;  computer  analysis; 
energy  conservation;  HVAC  loads;  thermal  insulation; 
NBSIR  80-2076 

Thermal  performance;  buildings;  cooling;  durability/reliability; 
performance  criteria;  safety;  solar  collectors;  solar  energy; 
standards;  SPJ-Sd,  pp.  151-160  (June  1980). 

Thermal  performance;  efficiency;  flow  rate;  heat  transfer  fluid; 
solar  collector;  NBS-GCR-79-184 

Thermal  performance;  finite-difference  computer  model;  passive 
solar  energy;  responsive  coefficients;  solar  storage  walls;  test- 
ing procedures;  19815. 

Thermal  performance  evaluation;  heating  and  cooling  perform- 
ance; solar  energy  system;  NBS-GCR-79-189. 

Thermal  performance  evaluation;  heating  and  cooling  perform- 
ance; solar  energy  system;  NBSIR  80-1980. 

Thermal  performance  test;  laboratory  test  procedures;  quality 
assurance  lab  test;  standard  test  methods;  SP591,  pp.  124-130 
(Aug.  1980). 

Thermal  performance  testing;  instantaneous  efficiency;  optical 
efficiency;  solar  collectors;  thermal  losses;  NBSIR  80-2087. 

Thermal  performance  test  procedures;  thermal  transmission 
tests;  thin-film  resistance,  heaters;  passive  product  types;  solar 
calorimeter  tests;  solar-optical  properties  tests;  solar  simula- 
tion; 19820 

Thermal  programmed  desorption;  carbon  monoxide;  hydrogen; 
methanol;  nickel;  surface  intermediates;  19292. 

Thermal  properties;  tissue  equivalent  plastic;  A- 150  plastic;  ca- 
lorimeter; density;  19208. 

Thermal  reactor  cross  sections;  ENDF/B-V;  SP594,  pp.  217-220 
(Sept.  1980). 

Thermal  relaxation;  argon;  computer  simulation;  Lennard-Jones 
potential;  liquid;  molecular  dynamics  non-equilibrium  process- 
es; second  sound;  shock  wave  profile;  19487. 

Thermal  resistance;  built-up  roofing;  insulation;  moisture;  roof- 
ing; thermal  conductance;  thermal  conductivity;  BSS123. 

Thermal  resistance;  built-up  roofs;  measurement  technology; 
moisture  accumulation;  nondestructive  tests;  NBSIR  80-2100. 

Thermal  resistance;  very  large  scale  integration;  VLSI;  wire 
bonds;  Department  of  Commerce;  integrated  circuits;  metro- 
logy for  semiconductors;  National  Bureau  of  Standards;  pho- 
tomasking;  resistivity;  second  breakdown;  semiconductors; 
test  structures;  NBSIR  80-2057 

Thermal  resistivity;  conservation;  energy;  field  survey;  insula- 
tion; moisture  content;  residences;  retrofit;  TNI  131. 

Thermal  storage  device;  ASHRAE  standard  94-77;  Glauber's 
salt;  latent  heat  storage;  pebble-bed;  phase-change  unit;  solar 
energy  storage;  19175. 

Thermal  testing;  ASHRAE  Standard  93;  collector  rating;  envi- 
ronmental influence;  outdoor  testing;  solar  collectors;  solar 
simulators;  19366. 

Thermal  time  constant;  energy  analysis  calculation;  energy  ret- 
rofit; home  audit;  NBSIR  80-1961. 

Thermal  transmission  tests;  thin-film  resistance  heaters;  passive 
product  types;  solar  calorimeter  tests;  solar-optical  properties 
tests;  solar  simulation;  thermal  performance  test  procedures; 
19820 

Thermal  voltage  converter;  ac-dc  difference;  ac-dc  transfer;  ac 
voltage  calibration;  ac  voltage  calibrator;  ac  voltage  meas- 
urements; rms  voltmeter;  19065. 

Thermochemical  tables;  uranium-halogen  containing  com- 
pounds; data  evaluation;  enthalpy;  entropy;  Gibbs  energy; 
heat  capacity;  NBSIR  80-2029 

Thermochemical  titrations;  kinetics;  thermal  analysis;  SP580,  pp. 
149-181  (Aug.  1980). 

Thermochemistry;  adiabatic  calorimeter;  calorimetry,  ACp,  en- 
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dothermic  reaction;  enthalpy  of  dilution;  enthalpy  of  solution; 
KCl;  SRM  1655;  standard  reference  material;  J.  Res.  85,  No. 
6,  449-465  (Nov.-Dec.  1980). 

Thermochemistry;  calorimetry;  electrolytes;  enthalpy  of  dilu- 
tion; heat;  hydrochloric  acid;  lithium  chloride;  relative  appar- 
ent molal  enthalpy;  relative  partial  molal  enthalpy;  sulfuric 
acid;  J.  Res.  85,  No.  1,  11-17  (Jan.-Feb.  1980). 

Thermochemistry;  tris(hydroxymethyl)aminomethane;  calori- 
metry; enthalpy  of  solution;  KCl;  solution  calorimetry;  stand- 
ard reference  materials;  /  Res.  85,  No.  6,  467-481  (Nov.-Dec. 
1980). 

Thermocouple  insulators;  thermocouple  lead  tempering;  thermo- 
couple materials;  thermocouples;  thermocouple  thermometry; 
high  temperature  thermocouples;  recommended  thermocou- 
ples; temperature  measurement;  19070. 

Thermocouple  lead  tempering;  thermocouple  materials;  thermo- 
couples; thermocouple  thermometry;  high  temperature  ther- 
mocouples; recommended  thermocouples;  temperature  mea- 
surement; thermocouple  insulators;  19070. 

Thermocouple  materials;  thermocouples;  thermocouple  thermo- 
metry; high  temperature  thermocouples;  recommended  ther- 
mocouples; temperature  measurement;  thermocouple  insula- 
tors; thermocouple  lead  tempering;  19070. 

Thermocouples;  thermocouple  thermometry;  high  temperature 
thermocouples;  recommended  thermocouples;  temperature 
measurement;  thermocouple  insulators;  thermocouple  lead 
tempering;  thermocouple  materials;  19070. 

Thermocouples;  thermometry;  coal  conversion;  high  tempera- 
tures; Johnson  noise;  process  instrumentation;  19344. 

Thermocouple  thermometry;  high  temperature  thermocouples; 
recommended  thermocouples;  temperature  measurement;  ther- 
mocouple insulators;  thermocouple  lead  tempering;  thermo- 
couple materials;  thermocouples;  19070. 

Thermodynamic  functions;  tungsten;  drop  calorimetry;  electron- 
ic heat  capacity;  enthalpy;  heat  capacity;  high-temperature; 
standard  reference  material;  19363. 

Thermodynamic  properties;  Auger  measurements  on  liquids; 
convection;  gallium;  heat  capacity;  lead-tin  alloys;  magnetic 
field  effect;  phase  diagram;  potassium-iron-silicon  oxides;  so- 
lidification; surface  tension;  NBSIR  80-2082. 

Thermodynamic  properties;  activity  coefficient;  correlation; 
critical  evaluation;  electrolyte  theories;  excess  Gibbs  energy; 
models;  osmotic  coefficient;  polyvalent  electrolytes;  solutions; 
799/9. 

Thermodynamic  properties;  aqueous  electrolytes;  electrolyte 
data  center;  evaluations;  reviews;  solutions;  19920. 

Thermodynamic  properties;  computer  program;  deviation  plots; 
equation  of  state;  helium  II;  mathematical  model;  superfluid; 
TN1029 

Thermodynamic  properties;  vapor  pressures;  coexistence  bound- 
ary; critical  point;  densities;  equation  of  state;  fluids;  ortho- 
baric  densities;  propane;  specific  heats;  19204. 

Thermodynamic  properties  of  water;  vapor  pressure;  virial  coef- 
ficients; water;  enthalpy  of  water;  heavy  water;  PvT\  satura- 
tion states;  JPCRD  9,  No.  3,  735-750  (1980). 

Thermodynamics;  absolute  and  physical  quantities;  analytical 
chemistry;  chemistry  research;  environmental  measurements; 
materials  science;  measurement  services;  molecular  science; 
National  Measurement  Laboratory;  nondestructive  evaluation; 
nuclear  measurement  technology;  SP572. 

Thermodynamics;  dynamic  measurements;  electrical  resistivity; 
emittance;  heat  capacity;  high  temperature;  melting  point; 
stainless  steel;  19541. 

Thermodynamics;  electrical  resistivity;  heat  capacity;  high  tem- 
perature; palladium;  pulse  method;  19770. 

Thermodynamics;  interface  stability;  kinetics;  microsegregation; 
rapid  solidification;  solute  trapping;  19946. 

Thermodynamics;  thermophysical  properties;  dynamic  tech- 
niques; high-speed  measurements;  high  temperatures;  19311. 

Thermodynamics;  transport  properties;  aeroscience;  data  accura- 
cy; design;  geothermal;  process;  SP590. 


Thermodynamics;  vacancies;  coherent  interfaces;  equilibrium; 
incoherent  interfaces;  solid-fluid  interface;  stressed  solid; 
19949. 

Thermodynamics;  vapor  pressure;  interstitials;  melting;  small 
particles;  solid  solutions;  solubility;  surfaces;  19830. 

Thermodynamic  temperature;  gas  thermometry;  International 
Practical  Temperature  Scale;  platinum  resistance  thermom- 
eters; temperature  scales;  19215. 

Thermography;  heat  balance;  industrial  furnaces;  infrared; 
TN1129 

Thermogravimetric  analysis;  cerium  niobate;  cerium  tantalate; 
fergusonite;  oxidation-reduction;  scheelite;  19638. 

Thermogravimetry;  accelerated  aging;  complex  reactions;  de- 
composition; degradation;  durability;  heating  rates;  initial 
rates;  kinetics;  lifetime  prediction;  polystyrene;  polyurethane; 
pyrolysis;  stability;  thermal  analysis;  19752. 

Thermogravimetry;  activation  energy;  factor-jump  thermogravi- 
metry; oxidation;  polystyrene;  pyrolysis;  thermal  degradation; 
19798 

Thermogravimetry;  adsorbents;  chemical  processing;  coordina- 
tion compounds;  enthalpimetry;  glass  processing;  instrumenta- 
tion; paper  technology;  polymer  ignition;  rubber  processing; 
thermal  analysis;  SP580. 

Thermogravimetry;  decomposition  temperatures;  polymeric 
solids;  SP58a  pp.  89-97  (Aug.  1980). 

Thermogravimetry;  high  pressure  methods;  kinetics;  SP580,  pp. 
235-250  (Aug.  1980). 

Thermoluminescence;  United  States;  calibration;  dosimetry; 
high-energy  bremsstrahlung;  operational  characteristics;  radi- 
ation therapy;  recommendations;  selection  of  thermolumines- 
cence dosimetry  system;  survey;  TNI  119. 

Thermoluminescent  dosimeters;  TLD;  blankets;  CaF2:Dy;  fast 
breeder  reactors;  FBBF;  gamma-ray  heating;  SP594,  pp.  576- 
580  (Sept.  1980). 

Thermomechanical  analysis;  compressive  failure;  laser  damage; 
plastic  flow;  sapphire;  SP568,  pp.  141-149  (July  1980). 

Thermometer;  calibration;  check  thermometers;  fixed  points;  In- 
ternational Practical  Temperature  Scale  of  1968;  measurement 
assurance  program;  platinum  resistance  thermometer;  refer- 
ence thermometer;  SP591,  pp.  137-145  (Aug.  1980). 

Thermometer;  tunnel  diode  oscillators;  gas  thermometers;  low 
temperature;  microwave  temperature  sensor;  temperature 
transducer;  19236. 

Thermometric  fixed  point;  triple  point  of  gallium;  triple  point  of 
water;  International  Practical  Temperature  Scale;  SPRTs; 
temperature  fixed  point;  the  kelvin;  19099. 

Thermometry;  coal  conversion;  high  temperatures;  Johnson 
noise;  process  instrumentation;  thermocouples;  19344. 

Thermometry;  cooling  power;  dilution  refrigerator;  liquid  He'; 
refrigeration;  19074. 

Thermometry;  cryogenics;  fixed  points;  pure  materials;  super- 
conductivity; temperature  scale;  19101. 

Thermometry;  cryogenics;  pure  metals;  superconductivity;  tem- 
perature fixed  points;  temperature  scales;  19491. 

Thermometry;  defining  temperature  fixed  point;  gallium;  gallium 
melting-point  temperature;  gallium  triple-point  temperature; 
secondary  temperature  fixed  point;  19058. 

Thermometry;  temperature;  19455. 

Thermometry;  ^'CoCo  y-ray  anisotropy  thermometry;  cryogen- 
ic temperature  scale;  Josephson  junction;  noise  thermometry; 
nuclear  orientation;  19685. 

Thermo-optics;  thin  films;  ultraviolet;  fiber  optics;  graded  index 
materials;  infrared;  magneto-optics;  nonlinear  optics;  piezo- 
optics;  planar  waveguides;  SP574. 

Thermophysical  properties;  acoustic  radial  resonances;  acoustic 
velocity  of  sound;  dilute  gases;  low-frequencies;  spherical 
cavity;  19071. 

Thermophysical   properties;   dynamic   techniques;  high-speed 

measurements;  high  temperatures;  thermodynamics;  19311. 
Theta-pinch;  wavelengths;  Xenon;  energy  levels;  19117. 
ThF4;  ZnSe;  bulk  optical  absorption  coefficient;  optoacoustic 
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spectroscopy;  photoacoustic  spectroscopy;  surface  optical  ab- 
sorption coefficient;  SP568.  pp.  301-311  (July  1980). 

Thickness;  thickness  gages;  calibration;  calibration  of  thickness 
gages;  calibration  standards;  coatings;  coating  thickness;  coat- 
ing thickness  gages;  coating  thickness  measurement;  electrode- 
posited  coatings;  electrodeposition;  19954. 

Thickness  gages;  calibration;  calibration  of  thickness  gages;  cali- 
bration standards;  coatings;  coating  thickness;  coating  thick- 
ness gages;  coating  thickness  measurement;  electrodeposited 
coatings;  electrodeposition;  thickness;  19954. 

Thickness  measurement;  video  waveform;  gold  coating  cross 
section;  magnification  calibration;  SEM;  19859. 

Thick  target  yields  and  spectra;  time-of-flight  technique;  total 
yield;  angular  distribution;  fusion  materials  irradiation  test 
(FMIT)  facility;  Li(d,xn);  nuclear  reactions;  SP594,  pp.  824- 
828  (Sept.  1980). 

Thiirane;  active  nitrogen;  metastable;  olefin;  ozone;  SO2;  19424. 

Thiirane;  gas;  kinetics;  ozone;  stopped-flow;  sulfur  dioxide; 
19427. 

Thin  film;  absorption;  calorimetry;  damage;  electric  field;  high 
energy  laser;  laser  damage;  reflectors;  SP568,  pp.  377-390 
(July  1980). 

Thin  film  characterization;  thin  film  impurities;  Auger  analysis; 
dielectric  coatings;  optical  coatings;  surface  analysis;  SP568, 
pp.  257-268  (July  1980). 

Thin  film  coatings;  laser  damage;  laser  interaction;  optical  com- 
ponents; optical  fabrication;  optical  materials  and  properties; 
SP568 

Thin-film  coatings;  1  ns;  1.06  ;xm  damage;  absorption;  electric- 
field  strength;  film  materials;  impurities;  overcoat;  polished 
surfaces;  pulsewidth  dependence;  SP568,  pp.  391-403  (July 
1980). 

Thin  film  impurities;  Auger  analysis;  dielectric  coatings;  optical 
coatings;  surface  analysis;  thin  film  characterization;  SP568, 
pp.  257-268  (July  1980). 

Thin-film  resistance  heaters;  passive  product  types;  solar  calori- 
meter tests;  solar-optical  properties  tests;  solar  simulation; 
thermal  performance  test  procedures;  thermal  transmission 
tests;  19820. 

Thin  films;  absorption;  Ge;  laser  damage;  optoacoustic  spectros- 
copy; photoacoustic  spectroscopy;  SP568,  pp.  313-332  (July 
1980). 

Thin  films;  ultraviolet;  fiber  optics;  graded  index  materials;  in- 
frared; magneto-optics;  nonlinear  optics;  piezo-optics;  planar 
waveguides;  thermo-optics;  SP574. 

Thin  films;  water;  water  absorption;  absorption;  calorimetry; 
coatings;  encapsulation;  hydrogen;  SP568,  pp.  237-246  (July 
1980). 

Thin  films;  wavelength  dependenpe  of  damage;  avalanche  ion- 
ization; film  thickness  dependence;  impurity  damage;  laser 
damage;  multiphoton  induced  damage;  pulse  duration  depend- 
ence of  damage;  SP568  pp.  405-416  (July  1980). 

Thin  films;  x-ray  fluorescence  spectrometry;  calibration  stand- 
ards; focused-ion  beam  sputtering;  19871. 

Third  World;  calibration;  development;  Indonesia;  industrializa- 
tion; instrumentation;  less  developed  country;  metrology; 
standardization;  NBSIR  78-1583. 

Th(n,n);  total  and  inelastic  cross  sections;  local;  nonlocal  and 
coupled  channel  descriptions;  optical  model  analysis;  SP594, 
pp.  711-714  (Sept.  1980). 

Thoria;  time-of-flight;  cross  section;  ENDF/B;  keV;  LINAC; 
MeV;  multigroup  calculation;  neutron  flux  spectra;  SP594,  pp. 
545-547  (Sept.  1980). 

Thorium;  capture  cross  section;  ENDF/B-5;  GCFR;  integral 
experiment;  SPJP^,  pp.  127-130  (Sept.  1980). 

Thorium;  cross  sections;  fast  reactors;  integral  and  critical  ex- 

.  periments;  symbiosis;  SP594,  pp.  119-121  (Sept.  1980). 

Thorium;  field  emission  microscopy;  field  ion  microscopy;  sur- 
face atomic  structure;  19223. 

Thorium;  total  cross  section;  blanket;  GCFR;  integral  experi- 
ment; neutron  transmission;  SP594,  pp.  122-124  (Sept.  1980). 


Thorium  fluoride;  zinc  selenide;  zinc  sulfide;  absorption;  coat- 
ings; internal  reflectance  spectroscopy;  silicon  monoxide; 
SP568,  pp.  247-256  (July  1980). 

Thorium  HTR  fuel  cycles;  cross-section  accuracy  requirements; 
fuel  handling;  high-level  waste  management;  SP594,  pp.  131- 
134  (Sept.  1980). 

Thorium  reactor  introduction;  thorium  reactors;  advanced  con- 
verters; denatured  uranium-thorium  fuel  cycles;  fuel  cycles; 
nuclear  data  needs;  SP594.  pp.  108-114  (Sept.  1980). 

Thorium  reactors;  advanced  converters;  denatured  uranium- 
thorium  fuel  cycles;  fuel  cycles;  nuclear  data  needs;  thorium 
reactor  introduction;  SP594.  pp.  108-114  (Sept.  1980). 

Three-body  contributions;  virial  coefficients;  anisotropic  polari- 
zability;  CO2;  induced  absorption  spectra;  molecular  calcula- 
tions; N2;  O2;  spectral  moments;  19296. 

Three  coexistence  phases;  tricritical  point;  correlation  length; 
mean  field;  sum  rule;  susceptibility;  19135. 

Three-dimensional  crack;  torsional  beam;  compliance  analysis; 
curved  crack  profile;  double-torsion  testing;  fracture  (materi- 
als); fracture  toughness;  side  grooves;  19693. 

Three-dimensional  crack;  torsional  beam;  compliance  analysis; 
curved  crack  profile;  double-torsion  testing;  fracture  (materi- 
als); fracture  toughness;  side  grooves;  19684. 

Three-dimensional  flaws;  arc  strikes;  blunt  flaws;  fracture  me- 
chanics; hydrogen-assisted  cracking;  low-cycle  fatique;  poros- 
ity; preparing  flawed  weldments;  slag;  19762. 

Three-dimensional  radiography;  fast  neutrons;  laminagraphy; 
neutrons;  radiography;  reactor  fuel  subassemblies;  resonance 
neutrons;  thermal  neutrons;  19214. 

Three-dimensional  radiography;  tomography;  x-ray  laser;  com- 
puterized axial  tomography;  Fresnel  zone;  holographic  recon- 
struction; imaging;  laminagraphy;  nondestructive  testing;  radi- 
ography; 19855. 

Three  Mile  Island;  China  syndrome  myth;  hydrogen  bubble 
myth;  reactor  cooling;  reactor  safety  system;  sequence  of 
events;  SP594,  pp.  916-919  (Sept.  1980). 

Three-nucleon  photodisintegration  of  ^e;  Coulomb  effects;  in- 
termediate energy  calculation;  19557. 

Three-terminal  capacitance;  calibration;  capacitance;  four-termi- 
nal pair  capacitance;  immittance  standards;  inductance;  residu- 
al series  inductance;  resonance  techniques;  TN1024. 

Threshold  curves;  interferometers;  Josephson  junctions;  super- 
conductivity; 19200. 

Threshold  photoelectron  spectra;  allene;  ionization  potential; 
low  temperature  photoionization;  mass  spectrometry;  photoe- 
lectron spectra;  photoionization;  19182. 

Threshold  photoelectron  spectra;  water;  carbon  dioxide;  carbon 
monoxide;  hydrogen;  nitric  oxide;  nitrogen;  nitrogen  dioxide; 
nitrous  oxide;  oxygen;  photoelectron  spectra;  photoionization; 
19805. 

Threshold  photoelectron  spectroscopy;  allene;  coincidence;  cy- 
clopropene;  fragmentation;  photoionization;  propyne;  19803. 

Threshold  photoelectron  spectroscopy;  autoionization;  deuter- 
ium; Franck-Condon  Factors;  hydrogen;  nitrogen;  photoelec- 
tron spectra;  spectroscopy;  19183. 

Threshold  photoelectron  spectroscopy;  C2F6;  coincidence  mass 
spectrometry;  field  ionization  mass  spectrometry;  ion  frag- 
mentation; mass  spectrometry;  perfluoroethane;  photoelectron 
spectroscopy;  quasiequilibrium  theory;  19291. 

Threshold  photoelectron  spectroscopy;  time  of  flight  mass  spec- 
trometry; allene;  autoionization;  coincidence;  fragmentation; 
mass  spectrometry;  photoionization;  19943. 

Threshold  photoelectron  spectroscopy;  time  of  flight  mass  spec- 
trometry; coincidence;  cyclopropene;  fragmentation;  mass 
spectrometry;  photoionization;  19196. 

Threshold  photoelectron  spectroscopy;  water;  appearance 
energy;  coincident  ion  mass  spectrometry;  deuterated  water; 
deuterium  oxide;  photoelectron  spectroscopy;  19345. 

Threshold  reactions;  U-fission  spectrum  averaged  cross  sections; 
excitation  function;  fluence  monitor;  reactor  dosimetry; 
SP594,  pp.  199-203  (Sept.  1980). 
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Throughput  rate;  load  control;  multiprogramming;  operational 
analysis;  optimization;  queueing  theory;  response  time;  satura- 
tion point;  SP500-65,  pp.  207-213  (Oct.  1980). 

Thyristor;  aluminum-doped  silicon;  boron-doped  silicon;  gal- 
lium-doped silicon;  p-type  silicon;  resistivity;  silicon;  spread- 
ing resistance;  19422. 

Thyristor  materials  measurements;  thyristor  measurements;  zinc 
oxide  varistors;  dc  transmission;  deep-level  measurements; 
energy  conservation;  measurement  methods;  neutron  transmu- 
tation doped  silicon;  power-device  grade  silicon;  resistivity 
variations;  silicon;  NBSIR  80-2061. 

Thyristor  measurements;  zinc  oxide  varistors;  dc  transmission; 
deep-level  measurements;  energy  conservation;  measurement 
methods;  neutron  transmutation  doped  silicon;  power-device 
grade  silicon;  resistivity  variations;  silicon;  spreading  resist- 
ance measurements;  NBSIR  80-2061. 

Thyristors;  defects;  neutron  transmutation  doping;  power  device 
materials;  radiation  damage;  silicon;  SP400-60. 

Tie  molecule;  crystalline  polymer;  cyhndritic  structure;  fibril; 
fibrous  structure;  microfibril;  necking;  plastic  deformation; 
spherulitic  structure;  19674. 

Tie  molecules;  annealing;  drawing;  fibril;  fibrous  structure;  high 
elastic  modulus  material;  microfibril;  microfibrillar;  19688. 

Tie  molecules;  crystalline  polymer;  elastic  modulus;  fibrils;  fi- 
brous structure;  fracture;  load-elongation  curve;  microfibrils; 
point  defects  of  microfibrillar  structure;  ruptured  chains; 
strength;  19901. 

Timber;  aluminum;  buildings  (codes);  concrete  (prestressed); 
concrete  (reinforced);  design  (buildings);  limit  states;  loads 
(forces);  masonry;  probability  theory;  reliability;  safety;  speci- 
fications; standards;  statistical  analysis;  steel;  structural  engi- 
neering; SP577. 

Timber  engineering;  trench  bracing;  trenching;  construction 
lumber;  construction  safety;  excavation;  hardwood;  lumber 
grading;  shoring;  softwood;  BSS122. 

Time;  combustibles;  ferrous  scrap;  resource  recovery;  tempera- 
ture; test  procedure;  19285. 

Time;  time  scales;  Hermes/CTS;  international  time  comparison; 
precise  time  transfer;  satellite;  19530. 

Time  broadcast  stations;  voice  announcements;  clocks;  HF;  in- 
terference; satellite;  spectrum;  spectrum  conservation;  stand- 
ard; 19525. 

Time  calibrations;  time  signals;  broadcast  of  standard  frequen- 
cies; frequency  calibrations;  GOES  satellite;  high  frequency; 
low  frequency;  satellite  time  code;  standard  frequencies;  tele- 
vision color  subcarrier;  SP432,  1979  Edition. 

Time  constants;  basic  research;  challenge  to  the  analytical  chem- 
ist; chemical  measurement  process;  energy;  environment; 
health;  modelling;  scientific  uncertainty;  societal  decisions;  so- 
cioscientific  problems;  theory;  19666. 

Time  controlled  sampling;  diode  bridge  sampling  gates;  diode 
bridge  switches;  diode  clipping  circuits;  diode  shunt  limiters; 
Schottky  diode  bridge;  TN1121. 

Time  correlated  associated  particle  method;  absolute  meas- 
urements; fission  cross  section;  SP594,  pp.  995-999  (Sept. 
1980). 

Time  correlated  associated  particle  method;  absolute  meas- 
urements; fission  cross  sections;  SP594,  pp.  990-994  (Sept. 
1980). 

Time-dependent  behavior;  additivity  of  damage;  Bailey  crite- 
rion; damage  accumulation;  failure;  fatigue;  mechanical  prop- 
erties; PMMA;  polyethylene;  poly(methyl  methacrylate); 
19690 

Time  dependent  behavior;  BKZ  theory;  non-linear  viscoleasti- 
city;  normal  stresses;  PIE;  PMMA;  poly(isobutylene); 
poly(methyl  methacrylate);  19672. 

Time  dependent  failure;  urethane-silicone  copolymer;  biomater- 
ials;  blood  pump  materials;  butyl  rubber;  elastomers;  polyole- 
fin  rubber;  segmented  polyurethane;  NBSIR  80-2008. 

Time-dependent  Schrodinger  equation;  numerical  integration; 
stability;  19951. 


Time-dependent  spectrum;  transient  spectrum;  fluorescence 
spectrum;  laser  excitation;  multi-photon  processes;  non-sta- 
tionary processes;  resonance  fluorescence;  strong  laser  field; 
19220 

Time  dissemination;  satellite;  19528. 

Time  domain  measurement;  transient  response;  conical  antenna; 
effective  length;  FFT;  moment  method;  resistively  loaded  an- 
tenna; TEM  horn;  19464. 

Time-domain  measurements;  time-stepping  finite-difference  tech- 
nique; transient;  traveling-wave  antenna;  fast  Fourier  trans- 
form; linear  load;  Newton-Raphson  iteration  method;  nonlin- 
ear load;  19466. 

Time  domain  metrology;  cryoelectronics;  electromagnetic  me- 
trology; lasers;  microwaves;  optical  fibers;  NBSIR  79-1625. 

Time  effects  in;  rubber,  creep  of;  rubber,  long-time  creep  of; 
rubber,  mechanical  properties  of;  rubber,  relaxation  of; 
rubber;  /  Res.  85,  No.  4,  283-293  (July-Aug.  1980). 

Time  metrology;  time  standards;  atomic  clocks;  atomic  frequen- 
cy standards;  frequency  metrology;  frequency  standards;  high 
resolution  spectroscopy;  19430. 

Time-of-flight;  Breit-Wigner  resonances;  R-matrix;  SP594,  pp. 
159-162  (Sept.  1980). 

Time-of-flight;  comparison  with  calculated  excitation  functions; 
inferred  level  cross  sections  for  22  states;  measured 
crff(En,125°);  nuclear  reactions  2'Th(n,n'y);  SP594,  pp.  685- 
689  (Sept.  1980). 

Time-of-flight;  computers;  data  acquisition;  electron  linac;  gas 
scintillator;  inelastic  neutron  scattering;  majority  logic;  neu- 
tron cross  sections;  prebuncher;  pulsed  neutron  source;  SP594, 
pp.  929-935  (Sept.  1980). 

Time-of-flight;  cross  section;  ENDF/B;  keV;  LINAC;  MeV; 
multigroup  calculation;  neutron  flux  spectra;  thoria;  SP594, 

,    pp.  545-547  (Sept.  1980). 

Time-of-flight;  He  proportional  counter;  fission  chamber;  self- 
indication;  self-shielding  and  fission  factors;  SP594,  pp.  692- 
697  (Sept.  1980). 

Time-of-flight;  inferred  level  cross  sections  for  20  states;  meas- 
ured crg{Em,\25°)\  nuclear  reactions  ^'^(n.n'y);  SP594,  pp. 
680-684  (Sept.  1980). 

Time-of-flight;  total  cross  section;  C(n,n);  SP594,  pp.  48-51 
(Sept.  1980). 

Time-of-flight;  transport  calculation;  group  constants;  neutron 
spectrum;  sensitivity  coefficient;  SP594,  pp.  265-274  (Sept. 
1980). 

Time-of-flight  mass  spectrometer;  fission  fragment  desorption; 
isotope  ratio  measurement;  plasma  desorption;  SP582,  pp.  66- 
78  (June  1980). 

Time  of  flight  mass  spectrometry;  allene;  autoionization;  coinci- 
dence; fragmentation;  mass  spectrometry;  photoionization; 
threshold  photoelectron  spectroscopy;  19943. 

Time  of  flight  mass  spectrometry;  coincidence;  cyclopropene; 
fragmentation;  mass  spectrometry;  photoionization;  threshold 
photoelectron  spectroscopy;  19196. 

Tim^-of-flight  method;  Nd-147;  resonance  parameters;  SP594,  p. 
907  (Sept.  1980). 

Time-of-flight  technique;  total  yield;  angular  distribution;  fusion 
materials  irradiation  test  (FMIT)  facility;  Li(d,xn);  nuclear 
reactions;  thick  target  yields  and  spectra;  SP594,  pp.  824-828 
(Sept.  1980). 

Time  scales;  Hermes/CTS;  international  time  comparison;  pre- 
cise time  transfer;  satellite;  time;  19530. 

Time-sharing;  BASIC;  data  processing;  Federal  Information 
Processing  Standard;  interactive  programming;  programming 
language;  software;  standards;  FIPS  PUB  68. 

Time  signals;  broadcast  of  standard  frequencies;  frequency  cali- 
brations; GOES  satellite;  high  frequency;  low  frequency;  sat- 
ellite time  code;  standard  frequencies;  television  color  subcar- 
rier; time  calibrations;  SP432,  1979  Edition. 

Time  standards;  atomic  clocks;  atomic  frequency  standards;  fre- 
quency metrology;  frequency  standards;  high  resolution  spec- 
troscopy; time  metrology;  19430. 
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Time-Stepping  finite  difference  equation  technique;  Auger  func- 
tion; electrically-short  dipole;  iteration  method;  nonlinear  dif- 
ferential equation;  nonlinear  load;  19449. 

Time-stepping  finite-difference  technique;  transient;  traveling- 
wave  antenna;  fast  Fourier  transform;  linear  load;  Newton- 
Raphson  iteration  method;  nonlinear  load;  time-domain  meas- 
urements; 19466. 

Time  varying  rates;  computer  models;  electric  utilities;  Experi- 
mental Technology  Incentives  Program;  marginal  costing; 
rate  structure;  regulatory  commissions;  regulatory  process; 
technological  innovation;  NBS-GCR-ETIP  79-79. 

Time-varying  signals;  community  noise;  measurement  errors; 
noise;  noise  exposure;  sampling  (temporal);  statistics;  19116. 

Tin  aluminum;  zinc;  aluminum;  coatings;  electrodeposition;  epi- 
taxy; 79750. 

Tin  analysis;  fractionation;  graphite  furnace  atomic  absorption; 
high  pressure  liquid  chromatography;  organometallic  poly- 
mers; organotin  silicate;  refractive  index;  reverse  bonded 
phase  chromatography;  silicon  analysis;  size  exclusion  chro- 
matography; 19398. 

Tire  pressure;  tolerances;  calibration;  distance;  fifth  wheel;  in- 
spection; measured  course;  odometer;  taximeter;  test  proce- 
dure; HI  37 

Tishomingo  meteorite;  x-ray  diffraction;  electron  microscopy; 
Fe-Ni  alloys;  martensite;  shock  deformation;  19947. 

Tissue  analyses;  aliphatic  hydrocarbons;  aromatic  hydrocarbons; 
gas  chromatography;  hydrocarbons;  interlaboratory  compari- 
son; liquid  chromatography;  mass  spectrometry;  mussels;  po- 
lycyclic  aromatic  hydrocarbons;  19841. 

Tissue  equivalence;  ionization  chambers;  kerma;  neutron  dosi- 
metry; stopping  power  ratios;  SP594,  pp.  447-455  (Sept.  1980). 

Tissue-equivalent  gas;  dosimetry;  energy  per  ion  pair;  kerma; 
neutrons;  secondary  charged  particles;  19331. 

Tissue  equivalent  plastic;  A- 150  plastic;  calorimeter;  density; 
thermal  properties;  19208. 

Titanium;  wall-stabilized  arc;  atomic  transition  probabilities; 
19758 

Titanium  alloy;  cobalt-chromium  alloy;  corrosion-fatigue;  fa- 
tigue; stainless  steel;  surgical  implant  metals;  19100. 

Titanium-palladium  alloys;  vanadium;  chromate;  electrochemis- 
try; ellipsometry;  field  ion  microscopy;  hydrogen;  inhibitors; 
iron;  organic  coatings;  NBSIR  80-2101  (Navy). 

Titration  curve;  dissolution;  Karl  Fischer  water  determination; 
mass  fraction  of  water;  rate  constant;  saturation;  19591. 

TLD;  blankets;  CaFsiDy;  fast  breeder  reactors;  FBBF;  gamma- 
ray  heating;  thermoluminescent  dosimeters;  SP594,  pp.  576- 
580  (Sept.  1980). 

TlsPbBrs;  TbPbCU;  cation  disorder;  coordination  pdyhedra; 
crystal  structure;  thalium  lead  chloride;  19624. 

TbPbCls;  cation  disorder;  coordination  pdyhedra;  crystal  struc- 
ture; thalium  lead  chloride;  TlaPbBrs;  19624. 

Tokamak;  cross-section  data;  fission;  fusion;  heat  transfer;  hybrid 
blanket;  SP594  pp.  351-359  (Sept.  1980). 

Tokamak;  tungsten;  Agl  sequence;  Pdi  sequence;  19485. 

Tolerances;  calibration;  distance;  fifth  wheel;  inspection;  meas- 
ured course;  odometer;  taximeter;  test  procedure;  tire  pres- 
sure; HI  37. 

Tolerances;  volume-measuring  devices;  weighing  devices; 
weights;  length-measuring  devices;  liquid-measuring  devices; 
measures;  scales;  specifications;  taximeters;  H44,  1980  Edition. 

Tomography;  absorption  measurement;  combustion  meas- 
urements; convolution  algorithm;  diffusion  jet;  laser  diagnos- 
tics; reconstruction  algorithm;  19822. 

Tomography;  ultrasonics;  automated  testing;  continuous  moni- 
toring; nondestructive  testing;  radiography;  signal  processing; 
19475. 

Tomography;  x-ray  laser;  computerized  axial  tomography;  Fres- 
nel  zone;  holographic  reconstruction;  imaging;  laminagraphy; 
nondestructive  testing;  radiography;  three-dimensional  radiog- 
raphy; 19855. 

Tools;  awards;  computers;  didymium  glass  filters;  energy  effi- 


ciency; inventors;  innovation;  labels;  standards;  sulfuric  acid; 

DIM/NBS  64,  No.  7,  1-28  (1980). 
Tools  for  laboratory  evaluation;  accuracy  and  precision  of  the 

checking  authority;  laboratory  procedures;  reliability  of  the 

sample  collection;  SP591,  pp.  169-170  (Aug.  1980). 
Tooth  enamel;  apatite;  carbonate  apatite;  hydrolysis;  impurities; 

octacalcium  phosphate;  sodium;  19647. 
Tooth  mineral;  adhesion;  bonding;  calcium  phosphates;  crystal 

structure;  dental;  hydroxyapatites;  19262. 
Topical  fluoridation;  acid  pretreatment;  acidulated  phosphate 

fluoride;  apatitic  fluoride;  sodium  fluoride;  stannous  fluoride; 

19645. 

Top-seeded  solution  technique;  two  photon  absorption;  uniaxial 
crystal;  yttrium  lithium  fluoride;  advanced  laser  materials; 
crystal  growth;  crystalline  fluorides;  Faraday  rotator;  high 
power  laser  materials;  optical  damage  threshold;  SP568,  pp. 
127-135  (July  1980). 

Tornadoes;  wind;  engineering;  missiles;  structural  engineering; 
NBSIR  80-2117. 

Tornadoes;  winds;  buildings;  climatology;  hurricanes;  structural 
engineering;  19360. 

Torsion;  vibration-rotation;  ethane;  group  theory;  internal  rota- 
tion; perturbations;  19412. 

Torsional  beam;  compliance  analysis;  curved  crack  profile; 
double-torsion  testing;  fracture  (materials);  fracture  toughness; 
side  grooves;  three-dimensional  crack;  19684. 

Torsional  beam;  compliance  analysis;  curved  crack  profile; 
double-torsion  testing;  fracture  (materials);  fracture  toughness; 
side  grooves;  three-dimensional  crack;  19693. 

Total  and  inelastic  cross  sections;  local;  nonlocal  and  coupled 
channel  descriptions;  optical  model  analysis;  Th(n,n);  SP594, 
pp.  711-714  (Sept.  1980). 

Total  cross  section;  blanket;  GCFR;  integral  experiment;  neu- 
tron transmission;  thorium;  SP594,  pp.  122-124  (Sept.  1980). 

Total  cross  section;  C(n,n);  time-of-flight;  SP594,  pp.  48-51 
(Sept.  1980). 

Total  cross  section;  carbon;  cross  section  measurements;  SP594, 

pp.  524-526  (Sept.  1980). 
Total  cross  section;  critical  mass;  SP594,  pp.  703-706  (Sept. 

1980). 

Total  cross  section;  Si(n,n);  single  crystal;  SP594,  pp.  86-88 
(Sept.  1980). 

Total  cross  section;  unresolved  resonance;  elastic  scattering 
cross  section;  partial  inelastic  scattering  cross  section;  reso- 
nance self-shielding  effect;  sensitivity  analysis;  shielding  appli- 
cation; structural  material;  SP594.  pp.  586-590  (Sept.  1980). 

Total  cross  section;  0.02-350  eV;  fast  chopper;  Nd-145;  reso- 
nance parameters;  SP594,  p.  877  (Sept.  1980). 

Total  cross  sections;  resonance  neutrons;  SP594,  pp.  890-892 
(Sept.  1980). 

Total  cross  sections;  W  isotopes;  elastic  and  inelastic  scattering 
cross  sections;  energy  range  10  keV-15  MeV;  optical  and 
statistical  model  calculations;  potential  scattering  radii;  s-  and 
p-wave  strength  functions;  SP594.  pp.  336-339  (Sept.  1980). 

Total  cross  sections;  0.5-60  MeV;  carbon;  hydrogen;  iron;  neu- 
trons; oxygen;  SP594,  pp.  34-38  (Sept.  1980). 

Total  Energy  system;  cogeneration;  costs;  economic  analysis, 
HVAC  systems;  NBS-GCR-80-165. 

Total  Energy  systems;  cogeneration;  costs;  economic  analysis; 
energy  consumption;  HVAC  systems;  NBS-GCR-80-164. 

Total  elastic  scattering  cross  sections;  differential  cross  sections; 
SP594.  pp.  39-42  (Sept.  1980). 

Total  internal  reflection;  fused  silica;  laser  damage;  optical  mi- 
croscopy; SP568  pp.  333-341  (July  1980). 

Total  mass;  uranium;  alloys;  blend;  input  concentration;  isotope 
dilution;  neodymium;  plutonium;  safeguards;  spike;  SP582,  pp. 
93-102  (June  1980). 

Total  neutron  cross  section;  heavy  nuclei;  SP594,  pp.  698-702 
(Sept.  1980). 

Total  neutron  spectra;  Al  and  Nb;  comparison;  SP594,  pp.  73-77 
(Sept.  1980). 
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Total  sampling;  x-ray  fluorescence  analysis;  dissolver  solution; 
slurry  analysis;  SNM  assay;  solution  analysis;  SP582,  pp.  547- 
554  (June  1980). 

Total  serum  cholesterol;  cholesterol;  definitive  method;  gas 
chromatography/mass  spectrometry;  isotope  dilution/mass 
spectrometry;  reference  method;  statistical  analysis;  19554. 

Total  yield;  angular  distribution;  fusion  materials  irradiation  test 
(FMIT)  facility;  Li(d,xn);  nuclear  reactions;  thick  target  yields 
and  spectra;  time-of-flight  technique;  SP594,  pp.  824-828 
(Sept.  1980). 

Toughness;  welds;  cryogenic;  delta  ferrite;  ferrite  content;  frac- 
ture; mechanical  properties;  stainless  steel;  strength;  19673. 

Towers;  turbulence;  wind  (meteorology);  aerodynamics;  build- 
ings (codes);  dynamics;  structural  engineering;  19143. 

Toxicity;  bibliographies;  building  fires;  cable  fires;  compartment 
fires;  decision  analysis;  fabric  flammability;  fire  suppression; 
fire  tests;  flame  research;  smoke  detectors;  NBSIR  80-2114. 

Toxicity;  water  pollution;  air  pollution;  chromate  ore;  environ- 
mental effects;  lead  chromate  pigments;  storm  water  runoff; 
NBSIR  80-1974. 

Toxicity  of  combustion  products;  chemistry  of  fire;  combustion 
products;  detection;  fire  hazards;  fire  modeling;  fire  protec- 
tion; fire  research;  fire  suppression;  human  behavior  in  fires; 
physics  of  fire;  NBSIR  80-2127. 

Toxicology;  combustion;  fatality  (LCso);  hydrogen  cyanide;  in- 
capacitation; inhalation;  test  method;  NBSIR  80-2077. 

Toxicology  laboratories;  accreditation;  certification  criteria; 
evaluation;  SP591,  pp.  75-76  (Aug.  1980). 

TRNSYS  computer  program;  air  leakage;  f-chart  method;  flat- 
plate  solar  collectors;  solar  energy  system;  19870. 

Traceability;  calibrations;  collaborative  reference  programs;  lab- 
oratory performance;  measurement  assurance;  measurement 
evaluation  technology;  measurement  services;  physical  stand- 
ards; proficiency  testing;  standard  reference  materials;  testing; 
SP591.  pp.  15-22  (Aug.  1980). 

Traceability;  definitive  methods;  measurement  compatibility; 
protocol;  reference  methods;  SI  units;  standard  reference  ma- 
terials; SP582,  pp.  15-24  (June  1980). 

Traceability;  destructive;  nondestructive  measurements;  nuclear 
materials;  reference  materials;  SP582,  pp.  1-14  (June  1980). 

Traceability;  radioactivity;  radiopharmaceuticals;  19483. 

Traceability;  ultrasonics;  visual  testing;  acoustic  emission;  cali- 
bration; eddy  currents;  magnetic  particles;  nondestructive 
evaluation;  radiography;  NBSIR  80-2109. 

Tracealloy;  vapor  detectors;  wood  heating;  fire;  fluidic  sensors; 
ionizing  radiation;  neutron;  passive  solar;  radiography;  safety; 
temperature;  DIM/NBS  64,  No.  10,  1-32  (1980). 

Trace  analysis;  agriculture;  environmental  analysis;  foliar  analy- 
sis; food  analysis;  nutrition;  plant  tissue  analysis;  standard  ref- 
erence material;  19423. 

Trace  characterization;  budget;  calibration  service;  chain  reac- 
tions; gamma  rays;  gas  flow  meters;  microwaves;  radio  anten- 
nas; DIM/NBS  64,  No.  3,  1-24  (1980). 

Trace  element  analysis;  accuracy;  analytical  methods;  microana- 
lysis; semiconductor  materials;  sensitivity;  19314. 

Trace  element  analysis;  emission  spectroscopy;  inductively 
coupled  plasma;  instrumental  control;  multi-element  analysis; 
plasma  system;  19912. 

Trace  element  analysis;  instrumental  analysis;  multielement  anal- 
ysis; neutron  activation;  neutron  capture;  prompt  gamma  rays; 
19157. 

Trace  element  nutrients;  environmental  trace  elements;  NBS 
standard  reference  materials;  SRM  1567,  Wheat  Flower;  SRM 
1568,  Rice  Flower;  19570 

Trace  elements;  water;  Alaskan  pipeline;  atmospheric  chemistry; 
bare  electrodes;  multichannel  detectors;  nondestructive  evalu- 
ation; optical;  temperature;  DIM/NBS  64,  No.  9,  1-28  (1980). 

Trace  levels;  uranium  determination;  waste  solution  analysis; 
analyses;  fluorometry;  laser-induced  fluorescence;  low-level 
analysis;  nuclear  safeguards;  SP582,  pp.  147-155  (June  1980). 

Trace  metal  analysis;  atomic  spectrometry;  flame  spectrometry; 


laser  enhanced  ionization;  laser  spectrometry;  opto-galvanic 
effect;  19918. 

Trace  organic  analysis;  gas  chromatography;  liquid  chromato- 
graphy; mass  spectrometry;  quantitation;  shale  oil;  19598. 

Tracer  gas;  air  leakage  measurements;  environmental  chamber; 
fan  depressurization;  mobile  home;  sulfur  hexafluoride; 
NBSIR  80-2105. 

Tracers;  air  movement;  elevators;  fire  tests;  hospitals;  smoke; 
smoke  movement;  stairwells;  NBS-GCR-79-183. 

Track  counting;  fission  rate;  fused  quartz  track  recorder;  micro- 
computer; SP594,  pp.  512-515  (Sept.  1980). 

Tracklength;  charged  particle;  electron;  energy  deposition; 
Monte  Carlo;  multiple  scatter;  19273. 

Traffic  noise;  transportation  noise;  acoustics;  environmental  pol- 
lution; highway  noise;  motor  vehicle  noise;  noise;  noise  con- 
trol; sound;  TN1113-1. 

Training;  inspectors;  laboratory;  metrology;  seminars;  State/ 
local;  19438. 

Training  code  officials;  building  codes;  building  inspectors;  code 
enforcement;  course  development;  educational  requirements; 
inspection;  licensing;  testing;  SP586,  pp.  71-83  (June  1980). 

Transactions;  annual  reports;  diffusion  in  metals;  fire;  journals; 
library  holdings;  NBS  library;  NBS  periodicals;  periodicals; 
proceedings;  serials;  standards;  NBSIR  79-1932. 

Transducers;  zero  shift;  adhesive;  backing;  connection;  environ- 
ment; gage  element;  leads;  load;  protective  coating;  resistance; 
sensitivity  change;  stability;  strain  gages;  structure;  19049. 

Transferability;  ANS  FORTRAN;  FORTRAN  77;  standard 
programming  language;  H131. 

Transfer  function;  bandwidth;  laser  diodes;  material  dispersion; 
mode  scramblers;  optical  detectors;  optical  fibers;  TN1019. 

Transfer  standards;  calibration;  laser  measurements;  laser  metro- 
logy; laser  standards;  19211. 

Transformation;  criteria;  finite;  jellium;  martensite;  model;  stabil- 
ity; strain;  19243. 

Transformer  oil;  breakdown;  electrical  breakdown;  impulse  test- 
ing; interfacial  breakdown;  oil-paper  interfaces;  NBSIR  80- 
2071. 

Transformers;  cost  analysis;  decision  analysis;  dielectric  fluids; 
fire  safety;  flammable  liquids;  standards;  NBS-GCR-80-198. 

Transformers;  fire;  fluids;  pool  fires;  NBSIR  80-1992 

Transient;  birefringence;  jet  flow;  light  scattering;  longitudinal 
gradient;  orientational  distribution;  rigid  spheroid;  19409. 

Transient;  traveling-wave  antenna;  fast  Fourier  transform;  linear 
load;  Newton-Raphson  iteration  method;  nonlinear  load;  time- 
domain  measurements;  time-stepping  finite-difference  tech- 
nique; 19466. 

Transient;  vacuum  ultraviolet;  acetylene;  excited  state;  ketene; 
photochemistry;  spectroscopy;  19493. 

Transient  dipoles;  anisotropic  polarizability;  collision-induced; 
induced  dipoles;  infrared  absorption;  Raman  spectrum;  spec- 
tra; 19414. 

Transient  response;  conical  antenna;  effective  length;  FFT; 

moment  method;  resistively  loaded  antenna;  TEM  horn;  time 

domain  measurement;  19464. 
Transient  spectrum;  fluorescence  spectrum;  laser  excitation; 

multi-photon  processes;  non-stationary  processes;  resonance 

fluorescence;  strong  laser  field;  time-dependent  spectrum; 

19220 

Transistor,  power;  turn-off,  transistor;  focusing,  current;  mea- 
surement, nondestructive;  second  breakdown,  reverse-bias; 
19161. 

Transistors;  wire  bonds;  capacitance-voltage  methods;  deep 
level  transient  spectroscopy;  electrical  properties;  electronics; 
electron  irradiation,  hole  mobility;  integrated  circuits;  ion 
knock-on  effect;  ion  microprobe  mass  analysis;  Irvin's  curves; 
SP400-45. 

Transistors;  yield;  integrated  circuit;  process  control;  reliability; 

test  pattern;  test  structure;  19244. 
Transition  duration;  amplitude  comparator;  Josephson  junction; 

risetime;  sampler;  19056. 
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Transition  frequency;  analytical  flame;  discharge  tube;  laser; 
opto-galvanic  effect;  U.S.  Patent  4.184,127. 

Transition  metal;  core  level;  photoemission;  19385. 

Transition  metals;  accelerators;  ambient  polymerization;  ascorbic 
acid;  dental  monomers;  initiator  systems;  organic  peroxides; 
redox  reactions;  stability;  19062. 

Transition  metals;  alloy  phase  formation;  charge  transfer;  Cou- 
lomb energy;  d-electrons;  Mossbauer  isomer  shifts;  19567. 

Transition  metals;  transition  temperature;  body-centered-cubic 
metals;  Cauchy  discrepancy;  elastic  constants;  many-atom  ef- 
fects; superconductivity;  19627. 

Transition  probabilities;  wavelengths;  allowed  lines;  atomic 
energy  levels;  cobalt;  forbidden  lines;  iron;  nickel;  19807. 

Transition  probability;  allowed;  atomic;  discrete;  forbidden;  in- 
tensity; lifetime;  line  strength;  oscillator  strength;  SP505-1. 

Transition  probability;  fine  structure;  intercombination  line;  Mg 
isoelectronic  sequence;  19505. 

Transitions;  A-doublets;  calculations;  ion-molecule  collision;  J- 
dependence;  19462. 

Transition  temperature;  body-centered-cubic  metals;  Cauchy  dis- 
crepancy; elastic  constants;  many-atom  effects;  superconducti- 
vity; transition  metals;  19627. 

Transition  temperatures;  gas  chromatography;  sodium  stearate; 
19914. 

Translation-rotation;  dipole  glass;  (KCN)(KBr);  order  param- 
eter; orientational;  strain  dipole;  19596. 

Translation-rotation  coupling;  tunnelling;  defect;  KBr;  KCN;  li- 
bration;  19612. 

Transmission;  advanced  data  communication  control  proce- 
dures; ANSI  X3.66;  bit-oriented;  code  independence;  data; 
data  link  control  procedures;  data  transparency;  interoperabi- 
lity; teleprocessing;  FIPS  PUB  71. 

Transmission;  measurements;  number  of  nuclei;  samples;  spectro- 
metric  analysis;  SP594.  pp.  903-906  (Sept.  1980). 

Transmission-corrected  gamma-ray  assay;  densitometry;  gamma- 
ray  NDA;  product  solutions;  reprocessing;  SP582,  pp.  568-583 
(June  1980). 

Transmission  electron  microscopy;  electron  probe  microanalysis; 
energy  dispersive  x-ray  spectrometry;  microanalysis;  qualita- 
tive analysis;  quantitative  analysis;  scanning  electron  micros- 
copy; spectral  artifacts;  19088. 

Transmission  electron  microscopy;  wear;  abrasive  wear;  copper; 
erosive  wear;  scanning  electron  microscopy;  19958. 

Transmission-line  theory;  signal  processing;  waves;  microwave 
systems;  19367. 

Transmission  measurements;  Cm  isotopes;  fast  chopper;  neutron 
parameters;  SP594,  p.  908  (Sept.  1980). 

Transmittance;  absorptance;  blackbody;  ellipsoidal  reflecto- 
meter;  emittance;  hemispherical  mirror  reflectometer;  integrat- 
ing spheres;  paraboloidal  mirror  reflectometer;  radiometric 
measurements;  reflectance;  19299. 

Transmittance  accuracy;  absorbance  accuracy;  instrumental 
standards;  method  accuracy;  multielement  analyses;  NBS 
standard  reference  materials;  spectrophotometry;  systematic 
errors;  19818 

Transmittance  stability;  filters  for  spectrophotometry;  metal-on- 
fused  silica  filters;  optical  transmittance  accuracy;  polariza- 
tion; reflections;  spectral  bandpass;  standard  reference  materi- 
als in  spectrophotometry;  stray  radiation;  SP260-68. 

Transparent-conductive  coatings;  glassy  structure;  laser  damage 
resistance;  materials  properties;  oxide  coatings;  reactive  sput- 
tering; SP568  pp.  359-375  (July  1980). 

Transpiration;  unstirred  glass  melt;  vapor  density;  vaporization; 
carrier  gas  saturation;  diffusion  in  melt;  glass;  incongruent 
vaporization;  surface  depletion;  19552. 

Transport;  cross  sections;  electrons;  nitrogen;  oxygen;  rare 
gases;  rate  coefficients;  19387. 

Transport;  Y-doped  Ce02;  CeOz;  conducting  ceramic;  conduc- 
tivity; diffusion;  oxygen  conductor;  slow  transient  effect; 
19444 

Transportable  fixed  point;  argon  triple  point;  fixed  point;  19080. 


Transport  anomalies;  conductivity;  disordered  alloy;  localiza- 
tion; phonon;  strong  scattering;  19755. 

Transportation  noise;  acoustics;  environmental  pollution;  high- 
way noise;  motor  vehicle  noise;  noise;  noise  control;  sound; 
traffic  noise;  TN1113-1. 

Transport  calculation;  group  constants;  neutron  spectrum;  sensi- 
tivity coefficient;  time-of-flight;  SP594.  pp.  265-274  (Sept. 
1980). 

Transport  coefficients;  Boltzmann  equation;  collision  integral; 
dilute  gas;  kinetic  perturbation  theory;  kinetic  theory;  none- 
quilibrium  perturbation  theory;  perturbation  theory;  soft 
spheres;  19866. 

Transport  mean  free  path;  albedo;  backscatter;  electrons;  range; 
reflection;  scaling  parameter;  19391. 

Transport  properties;  aeroscience;  data  accuracy;  design;  geo- 
thermal;  process;  thermodynamics;  SP590. 

Transport  protocols;  communication  protocols;  computer  net- 
work protocols;  design  specification;  formal  specification;  net- 
work architecture;  networking;  session  protocols;  NBS-GCR- 
80-246 

Transport  protocols;  communication  protocols;  computer  net- 
work protocols;  feature  analysis;  network  architecture; 
networking;  session  protocol;  NBS-GCR-80-245. 

Transport  protocols;  communication  protocols;  computer  net- 
work protocols;  network  architecture;  networking;  protocol 
design  specification;  session  protocols;  NBS-GCR-80-289. 

Transport  theory  k^/;  diffusion  theory;  self-shielding  factors; 
spherical  model;  SP594,  pp.  187-189  (Sept.  1980). 

Transverse  acoustic  modes;  bond  polarizabilities;  calculated  fre- 
quencies; Fermi  resonance;  longitudinal  acoustic  modes;  n- 
alkanes;  Raman  intensities;  structural  defects;  19692. 

Transverse  gradient  flow;  birefringence  of  spheroid  suspension; 
fibrous  structure;  intrinsic  viscosity  of  macromolecules;  intrin- 
sic viscosity  of  spheroids;  longitudinal  gradient  flow;  perme- 
ability of  polymers;  plastic  deformation  of  crystalline  poly- 
mers; 19663. 

Transverse  optic-phonon;  anisotropy;  BaF2;  CaFa;  effective 
charge;  oscillator  strength;  photoelastic;  piezo-birefringence; 
piezo-optic;  SrF2;  strain;  stress;  19579. 

Trans-2-butene;  hydroxyl  radical;  nitrates  ozone;  nitrogen  diox- 
ide; reaction;  19521. 

Traveling-wave  antenna;  fast  Fourier  transform;  linear  load; 
Newton-Raphson  iteration  method;  nonlinear  load;  time- 
domain  measurements;  time-stepping  finite-difference  tech- 
nique; transient;  19466. 

Tree;  tree  structures;  ambiguity;  Boolean;  database;  hierarchical; 
information;  query;  query  language;  semantics;  TDMS;  19433. 

Tree  structures;  ambiguity;  Boolean;  database;  hierarchical;  in- 
formation; query;  query  language;  semantics;  TDMS;  tree; 
19433. 

Trench;  workshop;  acceptable  work  practices;  excavation;  geo- 
technical  engineering;  safety;  shoring;  soil  classification; 
NBSIR  79-1935. 

Trench  bracing;  trenching;  construction  lumber;  construction 
safety;  excavation;  hardwood;  lumber  grading;  shoring; 
softwood;  timber  engineering;  BSS122. 

Trenching;  braced  excavation;  construction;  retaining  structures; 
shoring;  slope  stability;  soil  classification;  soil  pressure;  stand- 
ards; BSS127 

Trenching;  braced  excavations;  construction;  excavation;  geo- 
technical  engineering;  retaining  structures;  shoring;  slope  sta- 
bility; soil  classification;  soil  pressure;  soil  testing;  BSS121. 

Trenching;  construction  lumber;  construction  safety;  excavation; 
hardwood;  lumber  grading;  shoring;  softwood;  timber  engi- 
neering; trench  bracing;  BSS122. 

Trenching;  construction  practices;  construction  safety;  excava- 
tion; shoring;  NBSIR  79-1936 

Trenching;  construction  safety;  construction  standards;  excava- 
tion; safety  regulations;  shoring;  NBSIR  80-1988. 

Tricalcium  silicate;  cement;  hydration;  mathematical  modeling; 
19079 
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Tricritical  point;  correlation  length;  mean  field;  sum  rule;  sus- 
ceptibility; three  coexistence  phases;  19135. 

Triple  humped  shapes;  fission  barriers  derived;  fission  channel 
analysis;  statistical  model;  SP594,  pp.  469-474  (Sept.  1980). 

Triple  point  of  gallium;  triple  point  of  water;  International  Prac- 
tical Temperature  Scale;  SPRTs;  temperature  fixed  point;  the 
kelvin;  thermometric  fixed  point;  19099. 

Triple  point  of  water;  International  Practical  Temperature 
Scale;  SPRTs;  temperature  fixed  point;  the  kelvin;  thermome- 
tric fixed  point;  triple  point  of  gallium;  19099. 

Triplet  production;  x  rays;  attenuation  coefficient;  coherent  scat- 
tering; Compton  scattering;  gamma  rays;  pair  production; 
photoelectric  absorption;  photons;  JPCRD  9,  No.  4,  1023-1148 
(1980). 

Tris(hydroxymethyl)aminomethane;  calorimetry;  enthalpy  of  so- 
lution; KCl;  solution  calorimetry;  standard  reference  materi- 
als; thermochemistry;  J.  Res.  85,  No.  6,  467-481  (Nov. -Dec. 
1980). 

Tritiated  water  standards;  tritium;  half-life;  internal  gas  propor- 
tional counting;  19621. 

Tritium;  half-life;  internal  gas  proportional  counting;  tritiated 
water  standards;  19621. 

Tritium  breeding;  activation;  dosimetry;  fusion;  neutron  heating; 
neutron  transport;  radiation  damage;  SP594,  pp.  228-238  (Sept. 
1980). 

Tritium  breeding;  cross-section  uncertainty;  CTR;  denatured 
fuel;  economics;  ENDF/B-V;  fuel  cycle;  symbiotic  energy 
system;  SP594,  pp.  839-843  (Sept.  1980). 

Tritium  breeding;  uranium  production;  blanket  energy  multipli- 
cation; cross  section  sensitivity;  cross  section  uncertainty; 
fusion-fission  hybrid  blanket;  SP594,  pp.  834-838  (Sept.  1980). 

Tropical  cyclones;  wind  (meteorology);  building  (codes);  clima- 
tology; hurricanes;  statistical  analysis;  structural  engineering; 
BSS124 

Tropical  cyclones;  wind  (meteorology);  buildings  (codes);  clima- 
tology; hurricanes;  statistical  analysis;  structural  engineering; 
19835. 

Tropospheric  sink;  catalysis;  nitrous  oxide;  photochemistry; 
sand;  surface  reactions;  19953. 

Truncation  error;  diamond  pressure  cell;  radial  distribution  func- 
tions; J.  Res.  85,  No.  2,  99-108  (Mar.-Apr.  1980). 

Tsunami;  wind  loads;  winds;  accelerograph;  codes;  design  crite- 
ria; disaster;  earthquakes;  ground  motion;  seismology;  stand- 
ards; storm  surge;  structural  engineering;  structural  response; 
SP560. 

Tunable  diode  laser;  carbonyl  sulfide;  OCS  calibration  frequen- 
cies; OCS  reference  frequencies;  TDL-CO2  heterodyne  meas- 
urements; TDL  reference  frequencies;  19790. 

Tunable  laser;  atomic  absorption;  atomic  detection  limits;  flame 
spectrometry;  laser  enhanced  ionization;  laser  spectrometry; 
19916 

Tunable  laser;  CW  injection;  laser;  narrow  band  laser;  Nd:YAG 
pump;  pulsed  laser;  19266. 

Tungstates;  viscosity;  carbonates;  density;  electrical  conduc- 
tance; hexafiuoraluminates;  metaphosphates;  molten  salts;  mo- 
lybdates;  sulfates;  sulfides;  surface  tension;  JPCRD  9,  No.  4, 
831-1022  (1980). 

Tungsten;  Agi  sequence;  Pdi  sequence;  tokamak;  19485. 

Tungsten;  acetylene;  chemisorption;  electron  energy  loss  spec- 
troscopy; ethylene;  physisorption;  surface;  19390. 

Tungsten;  adsorption;  chemisorption;  electron  stimulated  de- 
sorption;  ion  angular  distribution;  oxygen;  stepped  surfaces; 
surface  bonding;  19860. 

Tungsten;  angular  distribution  of  ions;  chemisorption;  electron 
stimulated  desorption;  ESDIAD;  ion  energy  distributions;  ion 
yield;  oxygen;  photon  stimulated  desorption;  synchrotron  ra- 
diation; 19533. 

Tungsten;  drop  calorimetry;  electronic  heat  capacity;  enthalpy; 

heat  capacity;  high-temperature;  standard  reference  material; 

thermodynamic  functions;  19363. 
Tungsten  carbide;  catalyst;  cerium  dioxide;  electrocatalysis;  fuel 


cells;  impedance;  solid  electrolyte;  NBSIR  80-1991. 
Tunnel  diode  oscillators;  gas  thermometers;  low  temperature; 
microwave  temperature  sensor;  temperature  transducer;  ther- 
mometer; 19236. 

Tunnelling;  defect;  KBr;  KCN;  libration;  translation-rotation 
coupling;  19612. 

Tunnel  test;  cellulosic  insulation;  flame  spread;  interlaboratory 
evaluation;  precision;  test  methods;  NBSIR  79-1922. 

Turbine  meters;  volume  calibration;  accountability  tanks;  auto- 
mated system;  diverter  correction;  SP582,  pp.  517-533  (June 
1980). 

Turbulence;  wind  (meteorology);  aerodynamics;  buildings 
(codes);  dynamics;  structural  engineering;  towers;  19143. 

Turning  points;  Whittaker  functions;  asymptotic  expansions; 
confluent  hypergeometric  functions;  error  bounds;  parabolic 
cylinder  functions;  19773. 

Turn-off,  transistor;  focusing,  current;  measurement,  nondestruc- 
tive; second  breakdown,  reverse-bias;  transistor,  power; 
19161. 

Twinning;  computer  assessment;  crystal  structures;  epitaxy; 
inter-layerings;  nonstoichiometry;  structural  considerations;  / 
Res.  85,  No.  5,  347-362  (Sept.-Oct.  1980). 

Twinning;  critical  evaluation;  derivative  lattices;  indexing;  lat- 
tice relationships;  lattices;  single-crystal  methods;  19804. 

Two-dimensional  ordering;  crystal  structure;  electron  micro- 
scope; lattice  images;  niobates  and  tantalates;  rubidium  and 
potassium  oxides;  19911. 

Two-layer  structures;  epitaxial  growth;  Hall  measurements; 
indium-doped  silicon;  p-n  junction  isolation;  19417. 

Two-photon;  collisional  ionization;  opto-galvanic  spectroscopy; 
sodium;  state  specific  rate  constants;  19956. 

Two  photon  absorption;  uniaxial  crystal;  yttrium  lithium  flu- 
oride; advanced  laser  materials;  crystal  growth;  crystalline 
fluorides;  Faraday  rotator;  high  power  laser  materials;  optical 
damage  threshold;  top-seeded  solution  technique;  SP568,  pp. 
127-135  (July  1980). 

Two-photon  absorption  coefficients;  multiphoton  absorption; 
nonlinear  absorption;  SP568,  pp.  445-455  (July  1980). 

Two  probe  measurements;  dopant  profiles;  resistivity;  resistivity 
profiles;  semiconductor;  silicon;  spreading  resistance;  19105. 

Type  II  diffusion;  diffusivity;  glass-gel  boundary;  sheets; 
spheres;  19668. 

Typewriter  evaluation;  typewriter  productivity;  typewriters; 
word  processing;  automatic  typewriters;  cost  effectiveness; 
19565. 

Typewriter  productivity;  typewriters;  word  processing;  auto- 
matic typewriters;  cost  effectiveness;  typewriter  evaluation; 
19565. 

Typewriters;  word  processing;  automatic  typewriters;  cost  effec- 
tiveness; typewriter  evaluation;  typewriter  productivity; 
19565. 

u 

U-fission  spectrum  averaged  cross  sections;  excitation  function; 
fluence  monitor;  reactor  dosimetry;  threshold  reactions; 
SP594,  pp.  199-203  (Sept.  1980). 

Ultra-black  surface  coating;  etchant  bath;  light  absorption;  mi- 
croscopic pores;  nickel-phosphorus  alloy;  solar  collector;  sur- 
face morphology;  U.S.  Patent  4.233,107. 

Ultralinear  modulator;  optical  bistability;  optical  power  regula- 
tor; Pockels  cell;  19578 

Ultrapure  KBr;  Fe;  laser-damage;  SP568,  p.  125  (July  1980). 

Ultra  resolution  laser  spectroscopy;  hyperfine  structure;  meth- 
ane; nonlinear  spectroscopy;  19225. 

Ultrasonic  diffraction;  crack  closure;  crack  surfaces;  fatigue 
crack;  NDE;  19648. 

Ultrasonic  diffraction;  welds;  compressional  (P)  modes;  cracks; 
defect  characterization;  dimensioning;  one-transducer  tech- 
nique; shear  (S)  mode;  NBSIR  80-1983. 

Ultrasonic  inspection;  coupling;  magnetic  inspection;  nondes- 
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tructive  testing;  pulsed  mode;  rail  test  car;  railroad  rail;  sensi- 
tivity; 19885. 

Ultrasonics;  acoustic  emission;  eddy  currents;  imaging;  leakage 
testing;  magnetics;  material  parameters;  nondestructive  evalua- 
tion; optics;  penetrants;  radiography;  NBSIR  80-2162. 

Ultrasonics;  analog  recording;  C-scan;  instrumentation;  sound 
field;  19061. 

Ultrasonics;  automated  testing;  continuous  monitoring;  nondes- 
tructive testing;  radiography;  signal  processing;  tomography; 
19475. 

Ultrasonics;  calibration;  image  quality  indicator;  nondestructive 
testing;  radiography;  sensitivity;  standards;  19877. 

Ultrasonics;  velocity;  attenuation;  defect  characterization;  flaws; 
materials  characterization;  nondestructive  testing;  residual 
stress;  SP596 

Ultrasonics;  visual  testing;  acoustic  emission;  calibration;  eddy 
currents;  magnetic  particles;  nondestructive  evaluation;  radi- 
ography; traceability;  NBSIR  80-2109. 

Ultraviolet;  alkali  halides;  crystalline  materials;  glasses;  photoe- 
lastic  constants;  refractive  index;  thermal  coefficient  of  refrac- 
tive index;  19275. 

Ultraviolet;  arc;  calibrations;  irradiance;  radiance;  sources; 
19876 

Ultraviolet;  emission;  stars;  stars,  chromospheres;  stars,  corona; 
stars,  late-type;  stars,  RS  CVn-type;  19189. 

Ultraviolet;  fiber  optics;  graded  index  materials;  infrared;  mag- 
neto-optics; nonlinear  optics;  piezo-optics;  planar  waveguides; 
thermo-optics;  thin  films;  SP574. 

Ultraviolet;  highly  ionized  atoms;  laser-produced  plasma;  spec- 
trum; 19608. 

Ultraviolet;  zirconium;  spectra;  19543. 

Ultraviolet  optical  system  design;  ultraviolet  spectroscopy;  ex- 
treme ultraviolet  mirrors;  extreme  ultraviolet  telescopes;  opti- 
cal constants;  reflectivity;  reflectometer;  solid  state  physics; 
synchrotron  radiation;  19640. 

Ultraviolet  photoelectron  spectroscopy;  UPS;  alloys;  alloy  sta- 
bility; amorphous  alloys;  electron  density  of  states;  palladium- 
silicon  alloys;  photoelectron;  19263. 

Ultraviolet  radiation  measurements;  visible  radiation  meas- 
urements; electrical  substitution  radiometer;  infrared  radiation 
measurements;  radiometry;  spectral  irradiance;  spectral  radi- 
ant power;  spectroradiometry;  19300. 

Ultraviolet  reflectance;  work  damage;  infrared  reflectance;  opti- 
cal reflectance;  polishing;  silicon  on  sapphire;  surface  rough- 
ness; SP400-61 

Ultraviolet  spectr;  late-type  stars;  stellar  chromospheres;  19765. 

Ultraviolet  spectra;  binary  stars;  chromospheres,  stellar;  chro- 
mosphere, sun;  19928. 

Ultraviolet  spectra;  binary  stars;  late-type  stars;  RS  Canum  Ven- 
aticorum;  stellar  chromospheres;  stellar  coronae;  19781. 

Ultraviolet  spectra;  cool  stars;  radiation  pressure;  stellar  winds; 
19095. 

Ultraviolet  spectra;  late-type  stars;  stellar  atmospheres;  stellar 

chromospheres;  19357. 
Ultraviolet  spectra;  late-type  stars;  stellar  chromospheres;  stellar 

coronae;  19315. 

Ultraviolet  spectra;  x-ray  sources;  chromosphere  sun;  emission- 
line  stars;  late-type  stars;  stellar  chromospheres;  stellar  winds; 
19523. 

Ultraviolet  spectra;  x-ray  sources;  flare  stars;  stellar  chromos- 
pheres; stellar  coronae;  19269. 

Ultraviolet  spectroscopy;  extreme  ultraviolet  mirrors;  extreme 
ultraviolet  telescopes;  optical  constants;  reflectivity;  reflecto- 
meter; solid  state  physics;  synchrotron  radiation;  ultraviolet 
optical  system  design;  19640. 

Ultraviolet  spectroscopy;  space  astrophysics;  stellar  atmos- 
pheres; stellar  chromospheres;  stellar  coronae;  stellar  winds; 
19456. 

Ultraviolet  spectrum;  CO;  discharge  sampling;  F-atom  reactions; 
FCO;  F2CO;  infrared  spectrum;  matrix  isolation;  NF3;  normal 
coordinate  analysis;  photodissociation;  19393. 


Ultraviolet  spectrum;  vacuum  ultraviolet  photolysis;  discharge 
sampling;  HPO;  infrared  spectrum;  matrix  isolation;  PO;  PO2; 
{POh;  19082. 

Ultraviolet  transmission;  fluorides;  forging;  laser  windows;  lith- 
ium fluoride;  mechanical  properties;  optical  properties;  SP568, 
pp.  39-46  (July  1980). 

UNIX;  upgrading  changes;  comparison;  performance  of  comput- 
er systems;  SP500-65,  pp.  233-243  (Oct.  1980). 

Unattended  safeguards  system;  safeguards  instrument;  seal; 
tamper;  SP582,  pp.  257-260  (June  1980). 

Uncertainties;  cross  sections;  neutron  depth  dose;  neutron  radio- 
therapy; radiobiology;  SP594,  pp.  440-446  (Sept.  1980). 

Uncertainty;  angle  block;  autocollimator;  calibration;  flatness; 
intercomparison;  random  error;  squareness;  standard  devi- 
ation; systematic  error;  NBSIR  80-1967 

Uncertainty;  check  standard;  gage  blocks;  measurement  assur- 
ance; random  errors;  standard  deviation;  systematic  errors; 
NBSIR  80-2078 

Uncertainty  analysis;  breeding  ratio;  calculational  bias  uncertain- 
ties; fast  reactors;  group  cross  sections;  integral  experiments; 
least-squares  adjustment;  LMFBR;  sensitivity  analysis;  SP594, 
pp.  177-181  (Sept.  1980). 

Uncertainty  in  weighing;  air  density  equation;  buoyancy  correc- 
tion; double  substitution  weighing;  /  Res.  85,  No.  1,  27-38 
(Jan.-Feb.  1980). 

Underdetermined  system  of  equations;  covariance  matrix;  curve 
fitting;  iterative  refinement;  least  squares  solution;  linear  con- 
straints; overdetermined  system  of  equations;  regression; 
19155. 

Underground  corrosion;  corrosion;  corrosion  noise;  electro- 
chemistry; polarization  techniques;  NBSIR  80-2083. 

Unfolding  analysis;  unresolved  gamma-rays;  Al,  Ni,  Cu  and 
Nb(n,xy)  reactions;  differential  cross  sections;  discrete  lines; 
SP594,  pp.  408-412  (Sept.  1980). 

Uniaxial  creep;  continuum  model;  critical  strain;  instability 
point;  molecular  weight  distribution;  necking;  polyethylene; 
stress  relaxation;  19681. 

Uniaxial  crystal;  yttrium  lithium  fluoride;  advanced  laser  materi- 
als; crystal  growth;  crystalline  fluorides;  Faraday  rotator;  high 
power  laser  materials;  optical  damage  threshold;  top-seeded 
solution  technique;  two  photon  absorption;  SP568,  pp.  127-135 
(July  1980). 

Unimolecular;  benzene;  benzonitrile  ion;  coincidence;  fragmenta- 
tion; kinetics;  photoelectron;  photoionization;  19603. 

Unimolecular  reactions;  vibrational  energy  transfer;  laser  chem- 
istry; laser  induced  fluorescence;  molecular  spectroscopy; 
multiphoton  chemistry;  19929. 

Unit  costs;  weatherization;  building  economics;  cost  compo- 
nents; data  analysis;  data  collection;  demonstration;  economic 
analysis;  energy  conservation;  insulation;  low-income  housing; 
statistics;  NBSIR  80-2167 

United  States;  calibration;  dosimetry;  high-energy  bremsstrah- 
>  lung;  operational  characteristics;  radiation  therapy;  recom- 
mendations; selection  of  thermoluminescence  dosimetry 
system;  survey;  thermoluminescence;  TNI  119. 

Unit  pricing;  weighmaster  law;  basic  weights  and  measures  law; 
method  of  sale  of  commodities;  open  dating;  packaging  and 
labeling;  registration  of  servicemen;  HI 30,  1979  Edition. 

Unit  pricing;  weighmaster  law;  basic  weights  &  measures  law; 
method  of  sale  of  commodities;  open  dating;  packaging  & 
labeling;  registration  of  servicemen;  HI 30,  1980  Edition. 

Units;  measurements;  metric;  metrology;  SI;  standards;  19628. 

Units;  measurements;  metric;  metrology;  SI;  standards;  19868. 

Units  per  turn;  conformation;  crystal;  electron;  helix;  irrational; 
Phase  II;  polytetrafluoroethylene;  19797. 

Universal  Transverse  Mercator  (UTM);  coordinate  system;  ele- 
vation; Federal  Information  Processing  Standard;  geographic 
point  location;  latitude;  Latitude  and  Longitude;  longitude; 
mapping;  State  Plane  Coordinate  System;  surveying;  PIPS 
PUB  70. 

Unresolved  gamma-rays;  Al,  Ni,  Cu  and  Nb(n,X7)  reactions; 
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differential  cross  sections;  discrete  lines;  unfolding  analysis; 
SP594,  pp.  408-412  (Sept.  1980). 

Unresolved  resonance;  elastic  scattering  cross  section;  partial 
inelastic  scattering  cross  section;  resonance  self-shielding 
effect;  sensitivity  analysis;  shielding  application;  structural  ma- 
terial; total  cross  section;  SP594.  pp.  586-590  (Sept.  1980). 

Unrestricted  arguments;  unrestricted  ranges;  error  analysis;  ex- 
ponential function;  multiprecision  calculations;  relative  preci- 
sion; 19380. 

Unrestricted  ranges;  error  analysis;  exponential  function;  multi- 
precision  calculations;  relative  precision;  unrestricted  argu- 
ments; 19380. 

Unstable  resonator;  absorption  edge;  damage  temperature; 
damage  threshold;  microsecond  pulses;  temperature  depend- 
ing absorption;  SP568.  pp.  269-279  (July  1980). 

Unstirred  glass  melt;  vapor  density;  vaporization;  carrier  gas 
saturation;  diffusion  in  melt;  glass;  incongruent  vaporization; 
surface  depletion;  transpiration;  19552. 

UO2;  chemical  state;  delayed  neutron;  fission;  phonon  distribu- 
tion; UaOs;  19683. 

UPS;  alloys;  alloy  stability;  amorphous  alloys;  electron  density 
of  states;  palladium-silicon  alloys;  photoelectron;  ultraviolet 
photoelectron  spectroscopy;  19263. 

UPS;  XPS;  AES;  chemisorption;  EELS;  electron  spectroscopy; 
photoemission;  19176. 

Updating  criteria;  solar  performance  criteria;  solar  standards; 
19237. 

Upgrading  changes;  comparison;  performance  of  computer  sys- 
tems; UNIX;  SP500-65,  pp.  233-243  (Oct.  1980). 

Upholstered  furniture;  doors;  evacuations;  fire  departments;  fire 
extinguishers;  nursing  staff;  patients;  room  fires;  smoke;  NBS- 
GCR-80-220 

Upholstered  furniture;  evacuation;  fire  departments;  fire  fatali- 
ties; fire  investigations;  fiashover;  group  homes;  halfway 
houses;  mental  disorders;  smoke;  NBS-GCR-80-200. 

Uranium;  alloys;  blend;  input  concentration;  isotope  dilution; 
neodymium;  plutonium;  safeguards;  spike;  total  mass;  SP582, 
pp.  93-102  (June  1980). 

Uranium;  alpha  spectrometry;  intercomparison  programs;  mass 
spectrometry;  plutonium;  safeguards;  statistical  evaluation; 
SP582.  pp.  42-54  (June  1980). 

Uranium;  autoradiography;  fast  critical  assemblies;  nondestruc- 
tive assay;  plutonium;  reactivity;  spectral  index;  SP582,  pp. 
391-424  (June  1980). 

Uranium;  calibration;  coincidence  counter;  neutron;  nondestruc- 
tive assay;  precision;  random  driver;  stability;  SP582,  pp.  201- 
220  (June  1980). 

Uranium;  determination;  dual  wavelength;  nitric  acid;  spectro- 
photometric;  SP582,  pp.  121-128  (June  1980). 

Uranium;  electron  temperature;  hollow  cathode;  isotope  ratio; 
opto-galvanic  effect;  oscillator  strength;  spectroscopy;  19150. 

Uranium;  epithermal  neutron  energy;  neutron  radiography;  non- 
destructive assay;  position-sensitive  proportional  counter; 
SP582,  pp.  86-92  (June  1980). 

Uranium;  errors;  isotope  ratios;  mass  spectroscopy;  pulse  count- 
ing; resin  beads;  thermal  ionization;  19816. 

Uranium;  isotope  dilution;  mass  spectrometry;  plutonium;  resin 
bead;  safeguards;  SP582,  pp.  538-546  (June  1980). 

Uranium;  uranium  hexafluoride;  uranium  235;  gas  centrifuges; 
IAEA  safeguards;  isotope  separation;  material  balance;  materi- 
al unaccounted  for;  nondestructive  analysis;  safeguards; 
SP582.  pp.  261-275  (June  1980). 

Uranium;  x-ray  fluorescence  analysis;  accountability;  computer- 
based  system;  dynamic  concentration  measurements;  inven- 
tory control;  nondestructive  measurements;  on-line  real-time 
measurements;  plutonium  concentration  and  isotopics  determi- 
nations; SP582,  pp.  584-601  (June  1980). 

Uranium  and  plutonium  solutions  assay;  x-ray  absorption-edge 
densitometry;  densitometer  evaluation;  SP582,  pp.  633-650 
(June  1980). 

Uranium  assay;  densitometry;  SP582,  pp.  324-341  (June  1980). 


Uranium  determination;  waste  solution  analysis;  analyses;  fluoro- 
metry;  laser-induced  fluorescence;  low-level  analysis;  nuclear 
safeguards;  trace  levels;  SP582,  pp.  147-155  (June  1980). 

Uranium  enrichment  measurement;  accuracy;  gamma-ray  spec- 
troscopy; mass  spectroscopy;  precision;  SP582,  pp.  103-110 
(June  1980). 

Uranium-halogen  containing  compounds;  data  evaluation;  enth- 
alpy; entropy;  Gibbs  energy;  heat  capacity;  thermochemical 
tables;  NBSIR  80-2029 

Uranium  hexafluoride;  uranium  isotope  analysis;  nuclear  safe- 
guards; precision;  quadrupole  mass  spectrometer;  SP582,  pp. 
79-85  (June  1980). 

Uranium  hexafluoride;  uranium  235;  gas  centrifuges;  IAEA  safe- 
guards; isotope  separation;  material  balance;  material  unac- 
counted for;  nondestructive  analysis;  safeguards;  uranium; 
SP582,  pp.  261-275  (June  1980). 

Uranium  holdup;  chemical  contactors;  mass  transfer  equilibrium; 
mass  transfer  rates;  mathematical  models;  mixer-settlers;  pluto- 
nium holdup;  SP582,  pp.  702-711  (June  1980). 

Uranium  isotope  analysis;  nuclear  safeguards;  precision;  quadru- 
pole mass  spectrometer;  uranium  hexafluoride;  SP582,  pp.  79- 
85  (June  1980). 

Uranium  production;  blanket  energy  multiplication;  cross  sec- 
tion sensitivity;  cross  section  uncertainty;  fusion-fission  hybrid 
blanket;  tritium  breeding;  SP594.  pp.  834-838  (Sept.  1980). 

Uranium  reference  material;  interlaboratory  evaluation  program; 
nondestructive  assay;  SP582,  pp.  25-33  (June  1980). 

Uranium  titration;  vanadium  (V)  titrant;  constant  current  coulo- 
metry;  low  level  titration;  SP582.  pp.  140-146  (June  1980). 

Uranium  waste;  verification;  counter;  estimates;  gamma  rays; 
neutrons;  nondestructive  assay;  plutonium  waste;  safeguards; 
SP582,  pp.  622-632  (June  1980). 

Uranium-235;  cross  section;  fission;  MeV  neutrons;  neptunium- 
237;  standard;  SP594.  pp.  971-975  (Sept.  1980). 

Uranium  235;  gas  centrifuges;  IAEA  safeguards;  isotope  separa- 
tion; material  balance;  material  unaccounted  for;  nondestruc- 
tive analysis;  safeguards;  uranium;  uranium  hexafluoride; 
SP582.  pp.  261-275  (June  1980). 

Uranium-235  fission  cross  section;  absolute  fission  cross  section; 
neutron  detector;  neutron  flux  monitor;  neutron  standards; 
SP594.  pp.  966-970  (Sept.  1980). 

Urban  particulate  standards;  aerosols;  atmospheric  particulate 
measurements;  Doppler  shift  spectrometry;  fine  particles; 
micro  Raman  spectrometry;  Raman  scattering  theory;  stand- 
ard reference  materials;  19581. 

Urea;  uric  acid;  cholesterol;  College  of  American  Pathologists; 
definitive  methods;  glucose;  human  serum;  isotope  dilution; 
mass  spectrometry;  research  associate;  19706. 

Urea  complex;  urea  in  sera;  crystal  structure;  molecular  struc- 
ture; single  crystal  x-ray  diffraction;  standard  test;  /  Res.  85, 
No.  3,  205-210  (May-June  1980). 

Urea-formaldehyde  resins;  committee;  concentration;  depart- 
ment; formaldehyde;  formaldehyde-based  chemicals;  formal- 
dehyde level;  standards;  SP586,  pp.  253-258  (June  1980). 

Urea  in  sera;  crystal  structure;  molecular  structure;  single  crys-  ■ 
tal  x-ray  diffraction;  standard  test;  urea  complex;  J.  Res.  85, 
No.  3,  205-210  (May-June  1980). 

Urethane-silicone  copolymer;  biomaterials;  blood  pump  materi- 
als; butyl  rubber;  elastomers;  polyolefin  rubber;  segmented 
polyurethane;  time  dependent  failure;  NBSIR  80-2008. 

Uric  acid;  cholesterol;  College  of  American  Pathologists;  defini- 
tive methods;  glucose;  human  serum;  isotope  dilution;  mass 
spectrometry;  research  associate;  urea;  19706. 

Usage;  appliances;  conservation;  costs;  energy;  EPCA;  residen- 
tial; NBSIR  80-1994. 

Usage  patterns;  water  heaters;  energy;  insulation;  temperature 
reduction;  19140. 

Used  oil;  waste  oil;  engine  oil;  hydraulic  oil;  industrial  oil;  lubri- 
cating oil;  oil  specifications;  petroleum  standards;  petroleum 
test  methods;  recycled  oil;  re-refined  oil;  SP584. 

Used  oil;  waste  oil;  fuel  oil;  petroleum  standards;  petroleum  test 
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methods;  recycled  burner  fuel  oil;  substantial  equivalency; 
TNI  130. 

Useful  life;  consumer  products;  life-cycle  performance;  method- 
ology; reliability;  terminology;  testing;  NBSIR  76-1157. 

Useful  life;  Hfe  distribution;  life  testing;  product  life;  product 
use;  19436. 

User-computer  interaction;  user-oriented  system  design;  biblio- 
graphic retrieval  systems;  command  language;  interaction  lan- 
guage; language  transformation;  language  uniformity;  SP500- 
63. 

User  evaluation;  computer  dissemination;  crystal  data;  identifica- 
tion; materials  analysis;  materials  design;  NBS  crystal  data 
center;  TN1112. 

User  interfaces;  command  languages;  communications;  computer 
access;  computer  networks;  minicomputers;  protocols;  SP500- 
68. 

User-oriented  system  design;  bibliographic  retrieval  systems; 
command  language;  interaction  language;  language  transfor- 
mation; language  uniformity;  user-computer  interaction; 
SP500-63. 

User  requirements;  application  prototyping;  Congressional 
Budget  Office;  interactive  systems;  SP500-65,  pp.  311-315 
(Oct.  1980). 

Utility;  audit;  behavior;  compliance;  discriminant  analysis;  game 
theory;  law  enforcement;  taxation;  NBSIR  79-1711. 

Utility  commissions;  caseload  management;  case  scheduling; 
common  data  formatting;  Experimental  Technology  Incen- 
tives Program;  hearing  procedures;  regulatory  lag;  NBS- 
GCR-ETIP  79-72. 

UV  lasers;  damage  thresholds;  laser  damage;  pico-second  pulses; 
pulsewidth  dependence;  SP568.  pp.  4\l-424  (July  1980). 

U-value;  heat  loss;  standard;  thermal  insulation;  SP586.  pp.  19-31 
(June  1980). 

Uv  radiation;  60  Hz  ac  and  dc;  compressed  gas;  corona;  electron 
avalanche;  inception  voltage;  ionization;  ion  mobilities;  partial 
discharge;  photodetachment;  space  charge;  sulfur  hexafluoride 
(SFs);  19786 

U-233  decay  chain;  random  coincidence  corrections;  SP582,  pp. 

602-616  (June  1980). 
UsOb;  UO2;  chemical  state;  delayed  neutron;  fission;  phonon 

distribution;  19683. 

V 

Vacancies;  anharmonicity;  anomalous  specific  heat;  atomic  mi- 
gration; high  temperature;  lattice  dynamics;  Monte  Carlo  cal- 
culations; perfect  crystal;  perturbation  theory;  rubidium; 
19123. 

Vacancies;  Browian  motion;  diffusion;  Pick's  Law;  Fokker- 
Planck  equation;  process  modeling;  semiconductors;  silicon; 
19726 

Vacancies;  coherent  interfaces;  equilibrium;  incoherent  inter- 
faces; solid-fluid  interface;  stressed  solid;  thermodynamics; 
799-^9. 

Vacuum  breakdown;  electrical  breakdown;  electro-optics;  inter- 
facial  breakdown;  Pockels  effect;  space  charge;  surface  fla- 
shover;  NBS-GCR-80-203. 

Vacuum  spark;  far  ultraviolet;  light  pulse  shape;  19609. 

Vacuum  ultraviolet;  acetylene;  excited  state;  ketene;  photochem- 
istry; spectroscopy;  transient;  19493. 

Vacuum  ultraviolet;  BeF2  glass;  exciton  resonance;  photoelec- 
tron  spectra;  reflectance;  synchrotron  radiation;  SP568,  pp. 
119-123  (July  1980). 

Vacuum  ultraviolet;  deuterium  lamps;  radiometry;  spectral  irra- 
diance;  standards;  19852. 

Vacuum  ultraviolet;  VUV  standards;  radiometry;  storage  ring; 
synchrotron;  19641. 

Vacuum-ultraviolet;  wavelengths;  ion;  laser-produced-plasma; 
molybdenum;  19610. 

Vacuum  ultraviolet  photolysis;  discharge  sampling;  HPO;  in- 
frared spectrum;  matrix  isolation;  PO;  PO2;  (PO)2;  ultraviolet 


spectrum;  19082. 

Vacuum  ultraviolet  radiation;  vacuum  ultraviolet  sources;  radi- 
ation standards;  spectral  irradiance;  spectral  radiance;  19478. 

Vacuum  ultraviolet  sources;  radiation  standards;  spectral  irradi- 
ance; spectral  radiance;  vacuum  ultraviolet  radiation;  19478. 

Valanis-Landel  form;  biaxial;  elasticity;  elastomers;  extension; 
rubber;  strain-energy  function;  19502. 

Valanis-Landel  form;  elasticity;  elastomers;  finite  deformation; 
rubber;  strain  energy;  19597. 

Validating  correctness;  communications  security;  computer  se- 
curity; cryptography;  encryption  standard;  interface  require- 
ments; Monte-Carlo  testing;  testbed;  test  cases;  SP500-20,  Re- 
vised 1980. 

Validation;  assessment;  documentation;  econometric  models; 
energy  modeling  forum;  energy  models;  evaluation;  math- 
ematical models;  model  access;  model  management;  sensitivity 
analysis;  SP569. 

Validation  of  computer  models,  buildings;  building  models; 
building  performance  data;  computer  simulations,  building; 
energy  conservation  in  commercial  buildings;  heat  pumps; 
NBSIR  80-2093. 

Validation  vs.  maintenance;  communications  security;  computer 
security;  cryptography;  Data  Encryption  Standard;  in-service 
testing;  maintenance  tests;  Monte-Carlo  testing;  stuck-fault 
testing;  test  cases;  SP500-61. 

Value  management;  value  study;  economic  analysis;  life  cycle 
cost;  SP586  pp.  189-196  (June  1980). 

Value  study;  econorr\ic  analysis;  life  cycle  cost;  value  manage- 
ment; SP586,  pp.  189-196  (June  1980). 

Valves;  failure  data;  fatigue;  fracture;  inservice  data;  mechanical 
engineering;  nuclear  reactors;  piping;  pressure  vessel;  pump; 
reliability;  risk  analysis;  19085. 

Valves;  wear;  cyclones;  energy;  erosion;  metals;  pumps;  NBSIR 
80-2045  (DOE). 

Vanadium;  chromate;  electrochemistry;  ellipsometry;  field  ion 
microscopy;  hydrogen;  inhibitors;  iron;  organic  coatings;  ti- 
tanium-palladium alloys;  NBSIR  80-2101  (Navy). 

Vanadium;  emittance;  high-speed  measurements;  high  tempera- 
ture; melting;  radiance  temperature;  19349. 

Vanadium  (V)  titrant;  constant  current  coulometry;  low  level 
titration;  uranium  titration;  SP582,  pp.  140-146  (June  1980). 

Van  der  Waals;  vapors;  Andrews;  condensation;  critical  point; 
diffusion;  gaseous;  history  of  science;  Kamerlingh  Onnes;  li- 
quidons;  liquids;  mixtures;  19932. 

Van  der  Waals  equation;  virial  coefficient;  virial  equation; 
Debye  theory;  equation  of  state;  ideal  gas;  19772. 

Van  der  Waals  one  fluid  model;  conformal  solution  theory; 
corresponding  states;  critical  point;  gas/gas  equilibria;  mix- 
tures; /  Res.  85,  No.  6,  441-448  (Nov.-Dec.  1980). 

Van  der  Waals  type  wing;  Lorentzian  type  wing;  quasistatic 
wing;  self  broadening;  19776. 

Van  der  Waals  1  theory;  viscosity;  computer  simulation;  confor- 
mal solution  theory;  mixing  rules;  mixture;  nonequilibrium 
molecular  dynamics;  19180. 

Van  Kreveld's  law;  exposure;  exposure  modeling;  photolysis 
kinetics;  photoresist;  sensitometry;  19801. 

Van  Vleck  susceptibility;  anomalous  behavior;  frequency  shifts; 
hydrostatic  pressure;  Knight  shift;  scaling  theory;  solids; 
19925. 

Vapor  density;  vaporization;  carrier  gas  saturation;  diffusion  in 
melt;  glass;  incongruent  vaporization;  surface  depletion;  tran- 
spiration; unstirred  glass  melt;  19552. 

Vapor-deposited  mirrors;  crystalline  disorder;  Cu  mirrors;  dia- 
mond turning;  laser-induced  slip;  polishing;  ripples;  SiC  sub- 
strates; surface  defects;  thermal  diffusivity;  SP568,  pp.  175-186 
(July  1980). 

Vapor  detectors;  wood  heating;  fire;  fluidic  sensors;  ionizing 
radiation;  neutron;  passive  solar;  radiography;  safety;  tempera- 
ture; tracealloy;  DIM/NBS  64,  No.  10,  1-32  (1980). 

Vaporization;  carrier  gas  saturation;  diffusion  in  melt;  glass;  in- 
congruent  vaporization;  surface  depletion;  transpiration;  un- 
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stirred  glass  melt;  vapor  density;  19552. 

Vapor  pressure;  compressibility;  density;  ethylene;  melting  pres- 
sures; PVT;  19682. 

Vapor  pressure;  interstitials;  melting;  small  particles;  solid  solu- 
tions; solubility;  surfaces;  thermodynamics;  19830. 

Vapor  pressure;  virial  coefficients;  water;  enthalpy  of  water; 
heavy  water;  PvT;  saturation  states;  thermodynamic  properties 
of  water;  JPCRD  9,  No.  3,  735-750  (1980). 

Vapor  pressures;  coexistence  boundary;  critical  point;  densities; 
equation  of  state;  fluids;  orthobaric  densities;  propane;  specific 
heats;  thermodynamic  properties;  19204. 

Vapors;  Andrews;  condensation;  critical  point;  diffusion;  gas- 
eous; history  of  science;  Kamerlingh  Onnes;  liquidons;  liquids; 
mixtures;  van  der  Waals;  19932. 

Vapor  sampler;  capillary  columns;  concentrator;  electrically 
heated  inlet;  gas  chromatography;  injector;  19667. 

Variance  model;  within-laboratory  precision;  accuracy;  be- 
tween-laboratory precision;  components  of  variance;  duplic- 
ity; ideal  conditions;  measurement  process;  omnifariousness; 
precision;  round  robin;  routine  conditions;  SP591,  pp.  31-40 
(Aug.  1980). 

Variances;  appeals  process;  architect;  certification;  checklists; 
code  official;  consultant;  engineer;  equivalent  life  safety;  mu- 
nicipal attorney;  product  endorsement;  professional  liability; 
SP586.  pp.  45-57  (June  1980). 

Varistors;  voltage-variable  resistors;  zinc  oxide;  electrically  con- 
ducting ceramics;  electrical  transmission;  lightning  arresters; 
nonlinear  resistors;  semiconductors;  surge  arresters;  NBSIR 
79-1939. 

Velocity;  attenuation;  defect  characterization;  flaws;  materials 
characterization;  nondestructive  testing;  residual  stress;  ultra- 
sonics; SP596. 

Velocity;  ceilings;  convection;  field;  flame  impingement;  heat 
transfer;  radiation;  temperature;  NBS-GCR-80-251. 

Velocity  autocorrelation  function;  density  fluctuations;  Lennard- 
Jones  liquid;  liquid  rubidium;  liquid  state;  molecular  dynamics; 
19489 

Velocity  of  sound;  viscosity;  argon;  computer  programs;  densi- 
ty; enthalpy;  entropy;  equation  of  state;  heat  capacity  at  con- 
stant pressure;  heat  capacity  at  constant  volume;  helium;  hy- 
drogen; methane;  neon;  nitrogen;  oxygen;  thermal  conductiv- 
ity; TN1025 

Ventilation;  buildings;  environment;  health;  measurements;  radi- 
ation; radon;  radon  daughters;  SP581. 

Ventilation;  energy  conservation;  indoor  air  quality;  radioactiv- 
ity; radon;  19862. 

Ventilation  procedures;  accumulation  of  smoke;  dry  chemical 
extinguishers;  fire  incident;  NBS-GCR-80-243. 

Venture  capital;  capital  asset;  capital  market;  market  model; 
pricing  model;  SEC  regulations;  Monogr.  166. 

Verification;  alternating  bit  protocol;  communication  protocol; 
file  transfer  protocol;  protocol  specification;  readability  analy- 
sis; service  specification  transport  protocol;  NBS-GCR-80-281. 

Verification;  bonded  storage;  Bruce  reactors;  gamma-ray  spec- 
troscopy; nuclear  safeguards;  spent  fuel;  SP582,  pp.  457-471 
(June  1980). 

Verification;  counter;  estimates;  gamma  rays;  neutrons;  nondes- 
tructive assay;  plutonium  waste;  safeguards;  uranium  waste; 
SP582,  pp.  622-632  (June  1980). 

Verified  spectra;  analytical  data;  mass  spectra;  organic  sub- 
stances; NSRDS-NBS63,  Supplement  1  and  1980  Index. 

Vertical  error;  vertical  overlap;  air  safety;  collision  probability; 
probability  distribution;  sensitivity  analysis;  separation  stand- 
ard; NBSIR  80-1990. 

Vertical  overlap;  air  safety;  collision  probability;  probability  dis- 
tribution; sensitivity  analysis;  separation  standard;  vertical 
error;  NBSIR  80-1990 

Very  large  scale  integration;  VLSI;  wire  bonds;  Department  of 
Commerce;  integrated  circuits;  metrology  for  semiconductors; 
National  Bureau  of  Standards;  photomasking;  resistivity; 
second  breakdown;  semiconductors;  test  structures;  thermal 


resistance;  NBSIR  80-2057 
Very  large  scale  integration;  x-ray  lithography;  electron-beam 
lithography;   metal-oxide-semiconductor  device;  process-in- 
duced radiation  damage;  radiation  damage;  semiconductor  de- 
vices; 19162. 

Vibrating  orifice  aerosol  generator;  aerosol  size  calibrations;  op- 
tical particle  counter;  particle  Doppler  shift  spectrometer; 
particle  size  distribution;  settling  velocity;  Stokes  law  veloc- 
ity; 19171. 

Vibration;  cross  section;  molecules;  neutron  reactions;  neutron 
time-of-fiight;  SP594.  pp.  93-96  (Sept.  1980). 

Vibrational  deactivation;  atmospheric;  flash  photolysis;  kinetics; 
ozone  02('A);  19618 

Vibrational  energy  transfer;  laser  chemistry;  laser  induced  flu- 
orescence; molecular  spectroscopy;  multiphoton  chemistry; 
unimolecular  reactions;  19929. 

Vibrational  excitation;  associative  detachment;  flowing  after- 
glow; infrared  chemiluminescence;  ion  molecule  reactions; 
19362. 

Vibrational  excitation;  associative  detachment;  flowing  after- 
glow; infrared  chemiluminescence;  ion  molecule  reactions; 
19378 

Vibrational  excitation;  electronic  excitation;  laser;  photodissocia- 
tion;  quantum  yield;  quenching;  reactive  collisions;  19336. 

Vibrational  frequencies;  force  constants;  fundamental  frequen- 
cies; infrared  spectra;  normal  vibrations;  polyatomicmolecules; 
Raman  spectra;  JPCRD  9,  No.  4,  1149-1254  (1980).  ' 

Vibrational  intensity  distribution;  branching  ratios;  Franck- 
Condon  factors;  ion;  nitrogen;  N2;  photoelectron  spectra;  pho- 
toionization;  shape  resonance;  synchrotron  radiation;  19607. 

Vibrational  intensity  distribution;  carbon  monoxide;  CO; 
Franck-Condon  factors;  ion;  photoelectron  spectra;  photoioni- 
zation;  shape  resonance;  synchrotron  radiation;  19184. 

Vibrational  mode;  Raman  spectroscopy;  talc;  19583. 

Vibrational  relaxation;  diffusion;  energy  transfer;  laser-excited 
fluorescence;  laser-induced  chemistry;  mass  transport;  multi- 
photon  processes;  19179. 

Vibrational-rotational  states;  laser  induced  excitation;  population 
trapping;  19317. 

Vibrational  spectroscopy;  adsorption;  CO;  diatomic  molecules; 
electron  energy  loss  spectroscopy;  19206. 

Vibrational  spectroscopy;  chemisorption;  electron  energy  loss 
spectroscopy;  Ni(lll);  NO;  19800 

Vibrational  spectrum;  catalyst;  chemisorbed  C2H4;  neutron  in- 
elastic scattering;  Raney  nickel;  19573. 

Vibration-rotation;  ethane;  group  theory;  internal  rotation;  per- 
turbations; torsion;  19412. 

Vibrations;  mechanical  integrity;  nondestructive  evaluation; 
normal  modes;  orthopedic  implants;  piezoelectric  polymer; 
plastics;  19952. 

Vibration  spectrum;  hydride;  interstitial  holes;  metallic  glass; 
neutron  scattering;  structure;  19606. 

Video  waveform;  gold  coating  cross  section;  magnification  cali- 
bration; SEM;  thickness  measurement;  19859. 

Virgin  base  stocks;  differential  scanning  calorimeter;  lubricating 
oil;  metal  surface  effects;  nitrogen  dioxide;  oxidation;  recycled 
base  stocks;  thermal  analysis;  19788. 

Virial  coefficient;  virial  equation;  Debye  theory;  equation  of 
state;  ideal  gas;  Van  der  Waals  equation;  19772. 

Virial  coefficients;  anisotropic  polarizability;  CO2;  induced  ab- 
sorption spectra;  molecular  calculations;  N2;  O2;  spectral  mo- 
ments; three-body  contributions;  19296. 

Virial  coefficients;  virial  series;  Bose  gas;  fugacity  expansion; 
Pade  approximants;  phase  transitions;  19907. 

Virial  coefficients;  water;  enthalpy  of  water;  heavy  water;  PvT; 
saturation  states;  thermodynamic  properties  of  water;  vapor 
pressure;  JPCRD  9,  No.  3,  735-750  (1980). 

Virial  equation;  Debye  theory;  equation  of  state;  ideal  gas;  Van 
der  Waals  equation;  virial  coefficient;  19772. 

Virial  series;  Bose  gas;  fugacity  expansion;  Pade  approximants; 
phase  transitions;  virial  coefficients;  19907. 
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Viscoelastic  bars;  instability;  necking;  nonlinear;  simple  materi- 
als; tensile  test;  19746. 

Viscosity;  argon;  computer  programs;  density;  enthalpy;  entro- 
py; equation  of  state;  heat  capacity  at  constant  pressure;  heat 
capacity  at  constant  volume;  helium;  hydrogen;  methane; 
neon;  nitrogen;  oxygen;  thermal  conductivity;  velocity  of 
sound;  TN1025. 

Viscosity;  binary  liquids;  critical  fluctuations;  diffusion;  light 
scattering;  Stokes'  law;  19827. 

Viscosity;  calibration-quality  standards;  density;  electrical  con- 
ductance; molten  salts;  potassium  nitrate;  sodium  chloride; 
surface  tension;  JPCRD  9,  No.  4,  791-830  (1980). 

Viscosity;  carbonates;  density;  electrical  conductance;  hexafluor- 
aluminates;  metaphosphates;  molten  salts;  molybdates;  sulfates; 
sulfides;  surface  tension;  tungstates;  JPCRD  9,  No.  4,  831-1022 
(1980). 

Viscosity;  classical  scattering  angle;  dilute  gases;  inverse  power 
potential;  logarithmic  terms;  softness  expansion;  thermal  con- 
ductivity; 19194. 

Viscosity;  coal  gasification;  coal  slag;  high  temperature;  steam; 
NBSIR  80-2124. 

Viscosity;   computer   simulation;   conformal   solution  theory; 

mixing  rules;  mixture;  nonequilibrium  molecular  dynamics; 

Van  der  Waals  1  theory;  19180. 
Viscosity;  correlation  model;  glass  transition;  pressure;  ruby  R\ 

linewidth;  19068. 
Viscosity;  water;  water  vapor;  correlation  length;  critical  region 

equation   of  state;   critical   viscosity   enhancement;  steam; 

JPCRD  9,  No.  4,  1255-1290  (1980). 
Visibility;  vision;  conspicuity;  contrast;  energy  conservation;  il- 
lumination; illumination  levels;  lighting;  suprathreshold  seeing; 

NBSIR  79-1925. 

Visible;  quantum  efficiency;  quantum  yield;  silicon;  silicon  pho- 

todetector;  spectral  response;  19646. 
Visible  frequencies;  1.15  \im;  frequency;  He-Ne  laser;  nonlinear 

optics;  19709 

Visible  radiation  measurements;  electrical  substitution  radiome- 
ter; infrared  radiation  measurements;  radiometry;  spectral  irra- 
diance;  spectral  radiant  power;  spectroradiometry;  ultraviolet 
radiation  measurements;  19300. 

Vision;  conspicuity;  contrast;  energy  conservation;  illumination; 
illumination  levels;  lighting;  suprathreshold  seeing;  visibility; 
NBSIR  79-1925. 

Vision  system;  line  following;  part  acquisition;  plane  of  light; 
real  time;  robot;  sensory  feedback;  19096. 

Vision  systems;  automation;  image  processing;  inspection;  manu- 
facturing; pattern  recognition;  robotics;  19093. 

Visual  alerting;  fire  fighting;  fire  safety;  pictograms;  safety; 
signs;  standardization;  symbols;  19274. 

Visual  performance;  biological  effects  of  lighting;  energy  con- 
servation; illumination  levels;  lighting;  lighting  design;  lighting 
education;  lighting  research;  post-occupancy  evaluation; 
power  budget;  task  lighting;  SP587. 

Visual  testing;  acoustic  emission;  calibration;  eddy  currents; 
magnetic  particles;  nondestructive  evaluation;  radiography; 
traceability;  ultrasonics;  NBSIR  80-2109. 

VLSI;  wire  bonds;  Department  of  Commerce;  integrated  cir- 
cuits; metrology  for  semiconductors;  National  Bureau  of 
Standards;  photomasking;  resistivity;  second  breakdown;  semi- 
conductors; test  structures;  thermal  resistance;  very  large 
scale  integration;  NBSIR  80-2057 

VOR  aircraft  navigation  system;  white  noise;  Fourier  coeffi- 
cients; linear  model;  nonlinear  model;  phase  spectrum  trans- 
formation; spectrum;  TN1021. 

Voice  announcements;  clocks;  HF;  interference;  satellite;  spec- 
trum; spectrum  conservation;  standard;  time  broadcast  sta- 
tions; 19525. 

Void  filling;  void  volume;  buoyant  force;  dielectric  insulation; 
oil  permeation;  porous  polymers;  specific  volume;  19882. 

Void  volume;  buoyant  force;  dielectric  insulation;  oil  perme- 
ation; porous  polymers;  specific  volume;  void  filling;  19882. 


Voltage  comparator;  wideband  comparator;  linear  voltage  re- 
sponse; rf  voltage  comparator;  Schottky-barrier  diodes;  19544. 

Voltage  standard;  Josephson  effect;  phase  locking;  superconduc- 
tivity; 19351. 

Voltage-variable  resistors;  zinc  oxide;  electrically  conducting  ce- 
ramics; electrical  transmission;  lightning  arresters;  nonlinear 
resistors;  semiconductors;  surge  arresters;  varistors;  NBSIR 
79-1939. 

Volume;  calibration  curve;  experiments;  finite  elements;  Scheffe, 
design;  spline;  /.  Res.  85,  No.  4,  295-304  (July- Aug.  1980). 

Volume  and  surface  impurities;  wavelength  modulation  spec- 
troscopy; extrinsic  infrared  absorption;  KBr;  KCl;  laser  win- 
dows; SP568.  pp.  99-117  (July  1980). 

Volume  calibration;  accountability  tanks;  automated  system;  di- 
verter  correction;  turbine  meters;  SP582,  pp.  517-533  (June 
1980). 

Volume  calibration;  volumetric  test  measures;  accountability 
tanks;  differential  pressure  gage;  nuclear  materials  processing; 
nuclear  safeguards;  19053. 

Volume-measuring  devices;  weighing  devices;  weights;  length- 
measuring  devices;  liquid-measuring  devices;  measures;  scales; 
specifications;  taximeters;  tolerances;  II44,  1980  Edition. 

Volumetric  dispensing;  water  calibration;  Karl  Fischer  titration; 
moisture  content;  syringe  calibration;  telescopic  viewer; 
79277. 

Volumetric  test  measures;  accountability  tanks;  differential  pres- 
sure gage;  nuclear  materials  processing;  nuclear  safeguards; 
volume  calibration;  19053. 

Voluntary  consensus  standards;  accreditation  systems;  certifica- 
tion; evaluation  of  inspection  organizations;  evaluation  of  test- 
ing organizations;  inspection  standards;  laboratory  accredita- 
tion; laboratory  evaluation;  regulatory  liability;  SP591,  pp.  11- 
14  (Aug.  1980). 

Voluntary  standards;  administrative  law;  law;  legal  aspects  of 
standards;  regulation;  safety  regulation;  standards  organiza- 
tions; NBS-GCR-79-17L 

Voluntary  standards;  clinical  laboratories;  cost  effectiveness;  en- 
vironmental laboratories;  licensure;  performance  evaluation; 
physician's  office  laboratories;  proficiency  testing;  public 
health;  recombinant  DNA;  registration  and  approval;  SP591, 
pp.  63-66  (Aug.  1980). 

VUV  spectra;  wavelengths;  xenon;  Ag  I;  energy  levels;  isoelec- 
tric sequence;  19069. 

VUV  standards;  radiometry;  storage  ring;  synchrotron;  vacuum 
ultraviolet;  19641. 

w 

Wafer  scanning;  photoconductivity  variations;  photovoltaic 
technique;  resistivity  gradients;  resistivity  variations;  19764. 

Wakefulness;  adults;  alarm  responses;  auditory  perception;  deci- 
bal  levels;  fire  departments;  frequency  distribution;  noise 
(sound);  sleep;  smoke  detectors;  NBS-GCR-80-284. 

Wall  coating;  buffer  gas;  cavity  pulling;  frequency  dependence; 
line  inhomogeneity;  Rb"  frequency  standard;  19517. 

Wall  coating;  cavity  pulling;  frequency  stability;  microwave 
power  dependence;  optical  pumping;  Rb  frequency  standards; 
1977Z 

Wall-stabilized  arc;  atomic  transition  probabilities;  titanium; 
19758. 

Waste  assay;  americium;  nondestructive  assay;  nuclear  safe- 
guards; Plutonium;  SP582,  pp.  617-621  (June  1980). 

Waste  management;  backend  facilities;  containment  and  surveil- 
lance; detection  probability;  evaluation  of  safeguards  effec- 
tiveness; SP582,  pp.  740-749  (June  1980). 

Waste  oil;  engine  oil;  hydraulic  oil;  industrial  oil;  lubricating  oil; 
oil  specifications;  petroleum  standards;  petroleum  test  meth- 
ods; recycled  oil;  re-refined  oil;  used  oil;  SP584. 

Waste  oil;  fuel  oil;  petroleum  standards;  petroleum  test  methods; 
recycled  burner  fuel  oil;  substantial  equivalency;  used  oil; 
TN113a 
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Waste  solution  analysis;  analyses;  fluorometry;  laser-induced  flu- 
orescence; low-level  analysis;  nuclear  safeguards;  trace  levels; 
uranium  determination;  SP582,  pp.  147-155  (June  1980). 

Water;  Alaskan  pipeline;  atmospheric  chemistry;  bare  elec- 
trodes; multichannel  detectors;  nondestructive  evaluation;  op- 
tical; temperature;  trace  elements;  DIM/NBS  64,  No.  9,  1-28 
(1980). 

Water;  absorbed  dose;  calorimeter;  primary  standard;  79290. 
Water;  air;  buildup  factors;  gamma  rays;  iron;  photons;  point 
sources;  19294. 

Water;  appearance  energy;  coincident  ion  mass  spectrometry; 
deuterated  water;  deuterium  oxide;  photoelectron  spectros- 
copy; threshold  photoelectron  spectroscopy;  19345. 

Water;  carbon  dioxide;  carbon  monoxide;  hydrogen;  nitric 
oxide;  nitrogen;  nitrogen  dioxide;  nitrous  oxide;  oxygen;  pho- 
toelectron spectra;  photoionization;  threshold  photoelectron 
spectra;  19805. 

Water;  critically  evaluated  data;  critical  review;  data  compila- 
tion; International  Formulation;  static  dielectric  constant; 
steam;  JPCRD  9,  No.  4,  1291-1306  (1980). 

Water;  critically  evaluated  data;  reference  data;  steam;  19569. 

Water;  enthalpy  of  water;  heavy  water;  PvT;  saturation  states; 
thermodynamic  properties  of  water;  vapor  pressure;  virial  co- 
efficients; JPCRD  9,  No.  3,  735-750  (1980). 

Water;  water  absorption;  absorption;  calorimetry;  coatings;  en- 
capsulation; hydrogen;  thin  films;  SP568,  pp.  237-246  (July 
1980). 

Water;  water  vapor;  correlation  length;  critical  region  equation 
of  state;  critical  viscosity  enhancement;  steam;  viscosity; 
JPCRD  9,  No.  4,  1255-1290  (1980). 

Water  absorption;  absorption;  calorimetry;  coatings;  encapsula- 
tion; hydrogen;  thin  films;  water;  SP568,  pp.  237-246  (July 
1980). 

Water  analysis;  environmental  analysis;  foliar  analysis;  food 
analysis;  organic  solvents;  standard  reference  material;  19571. 

Water  calibration;  Karl  Fischer  titration;  moisture  content;  sy- 
ringe calibration;  telescopic  viewer;  volumetric  dispensing; 

192  77. 

Water  conservation;  alternate  fuels;  data  communications; 
energy;  erosion;  instrument  landing;  measurements;  radio  fre- 
quency; surface  science;  tetrafluoroethylene  powder;  DIM/ 
NBS  64,  No.  5,  1-28  (1980). 

Water  conservation;  consumer  education;  energy  conservation; 
feedback;  incentives;  metering;  rate  structures;  NBSIR  80- 
2119 

Water  heaters;  energy;  insulation;  temperature  reduction;  usage 
patterns;  19140. 

Water  heaters;  energy  conservation;  energy  consumption;  gas 

pilot;  heat  loss;  insulation;  modifications;  recovery  efficiency; 

residential;  standby  loss;  test  procedures;  NBSIR  79-1783. 
Water  heaters;  energy  consumption;  energy  measurements;  heat 

pump;  laboratory  tests;  modifications  test  procedures;  NBSIR 

79-1951. 

Water  pollution;  air  pollution;  chromate  ore;  environmental  ef- 
fects; lead  chromate  pigments;  storm  water  runoff;  toxicity; 
NBSIR  80-1974. 

Water  vapor;  correlation  length;  critical  region  equation  of 
state;  critical  viscosity  enhancement;  steam;  viscosity;  water; 
JPCRD  9,  No.  4,  1255-1290  (1980). 

Waveguide;  communications;  fiber  optics;  guided  wave  trans- 
mission; optical  cable;  optical  communication;  optical  fiber; 
optical  fiber  waveguide;  optical  transmission;  optical  wave- 
guide; telecommunications;  19495. 

Wavelength  dependence  of  damage;  avalanche  ionization;  film 
thickness  dependence;  impurity  damage;  laser  damage;  multi- 
photon  induced  damage;  pulse  duration  dependence  of 
damage;  thin  films;  SP568,  pp.  405-416  (July  1980). 

Wavelength  dispersive  spectrometry  (WDS);  crystal  spectrom- 
eter calibration;  electron  microprobe  analysis;  energy  disper- 
sive spectrometry  (EDS);  L-series  x-ray  lines;  relative  x-ray 
line  intensities;  spectrometer  efficiency;  19678. 


Wavelength  modulation  spectroscopy;  extrinsic  infrared  absorp- 
tion; KBr;  KCl;  laser  windows;  volume  and  surface  impuri- 
ties; SP568.  pp.  99-117  (July  1980). 

Wavelengths;  allowed  lines;  atomic  energy  levels;  cobalt;  forbid- 
den lines;  iron;  nickel;  transition  probabilities;  19807. 

Wavelengths;  aluminum;  configuration  interaction;  energy 
levels;  sodium;  19562. 

Wavelengths;  atomic  spectra;  intensities  of  lines;  line  spectra; 
spectrum  lines;  tables  of  spectra;  19514. 

Wavelengths;  configuration  interaction;  energy  levels;  magne- 
sium; 19556. 

Wavelengths;  energy  levels;  ion;  ionization  energy;  niobium; 

spectrum;  19282. 
Wavelengths;      ion;      laser-produced-plasma;  molybdenum; 

vacuum-ultraviolet;  19610. 
Wavelengths;  Xenon;  energy  levels;  theta-pinch;  19117. 
Wavelengths;  xenon;  Ag  I;  energy  levels;  isoelectric  sequence; 

VUV  spectra;  19069 
Wavelengths;  zirconium;  energy  levels;  ion;  ionization  energy; 

spectrum;  19118. 
Wavelengths,  atoms  and  ions;  atomic  energy  levels;  atomic  spec- 
tra; bibliography;  energy  levels,  atomic;  spectra,  atomic; 

SP363.  Supplement  2. 
Wavelengths,  Ov;  atomic  energy  levels,  Ov;  atomic  spectra, 

Ov;  multiplet  table,  Ov;  oxygen  spectra,  Ov;  spectrum  Ov; 

NSRDS-NBS3.  Section  9. 
Wavelength  standards;  x-ray  interferometry;  atomic  weights; 

Avogadro's   constant;   gamma-ray   spectroscopy;  stabilized 

lasers;  19488 

Wavelength  standards;  Zeeman  laser;  stabilized  laser;  19740. 

Waves;  microwave  systems;  transmission-line  theory;  signal 
processing;  19367. 

Waxes,  dental;  alloy,  base,  dental;  alloy,  gold,  dental;  amalgam, 
dental;  cements,  dental;  dental  materials;  gypsums,  dental;  im- 
pression materials,  dental;  polymers,  dental;  refractories, 
dental;  specifications,  dental;  19052. 

Weapons  applications;  ENDF/B-V;  fusion  neutronics;  LMFBR 
analysis;  LWR  shielding  and  dosimetry;  multigroup  cross  sec- 
tion libraries;  SP594.  pp.  204-208  (Sept.  1980). 

Wear;  abrasive  wear;  copper;  erosive  wear;  scanning  electron 
microscopy;  transmission  electron  microscopy;  19958. 

Wear;  alloy;  base  metal;  casting;  composite;  cyanoacrylate; 
dental  alloy;  initiator;  rator;  resin;  NBSIR  79-1943. 

Wear;  copper;  copper  alloys;  friction;  microstructure;  solid  con- 
tact; 19708 

Wear;  copper;  electron  microscopy;  erosion;  impingement  ero- 
sion; metal  erosion;  19941. 

Wear;  corrosion;  measurements;  metals;  standards;  19950. 

Wear;  cyclones;  energy;  erosion;  metals;  pumps;  valves;  NBSIR 
80-2045  (DOE). 

Wear;  wear  debris;  abrasive  particles;  electron  microscopy;  ero- 
sive wear;  impact;  steel;  19874. 

Wear;  wear  debris;  abrasive  wear;  copper;  dry  sliding  wear; 
lubricated  sliding  wear;  19960. 

Wear;  wear  debris;  copper;  electron  microscopy;  friction; 
metals;  plastic  deformation;  steel;  surfaces;  NBSIR  80-2058 
(ONR). 

Wear;  wear  models;  copper  alloys;  friction;  metallic  materials; 
microstructure;  sliding  wear;  19826. 

Wear  debris;  abrasive  particles;  electron  microscopy;  erosive 
wear;  impact;  steel;  wear;  19874. 

Wear  debris;  abrasive  wear;  copper;  dry  sliding  wear;  lubricated 
sliding  wear;  wear;  19960. 

Wear  debris;  copper;  electron  microscopy;  friction;  metals;  plas- 
tic deformation;  steel;  surfaces;  wear;  NBSIR  80-2058  (ONR). 

Wear  models;  copper  alloys;  friction;  metallic  materials;  micros- 
tructure; sliding  wear;  wear;  19826. 

Weathering  of  cover  plates;  cover  plate  durability;  cover  plate 
materials;  cover  plate  standards;  standards;  TNI  132. 

Weatherization;  benefit-cost  analysis;  building  economics;  build- 
ing envelope;  economic  analysis;  economic  efficiency;  energy 
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conservation;  insulation;  life-cycle  costs;  low-income  housing; 
marginal  analysis;  thermal  efficiency;  NBSIR  79-1948. 

Weatherization;  building  economics;  cost  components;  data  anal- 
ysis; data  collection;  demonstration;  economic  analysis;  energy 
conservation;  insulation;  low-income  housing;  statistics;  unit 
costs;  NBSIR  80-2167. 

Weibull;  yield  stress;  brittle  failure;  failure  criteria;  flaws;  frac- 
ture; K/c;  laser  windows;  SP568,  pp.  151-159  (July  1980). 

Weighing;  air  density;  air  density  equation;  barometer  calibra- 
tion; barometric  pressure;  displacement  volume;  gravimetric 
method;  mass  artifacts;  /  Res.  85,  No.  5,  341-346  (Sept.-Oct. 
1980). 

Weighing  devices;  weights;  length-measuring  devices;  liquid- 
measuring  devices;  measures;  scales;  specifications;  taximeters; 
tolerances;  volume-measuring  devices;  H44,  1980  Edition. 

Weighmaster  law;  basic  weights  and  measures  law;  method  of 
sale  of  commodities;  open  dating;  packaging  and  labeling; 
registration  of  servicemen;  unit  pricing;  HI 30,  1979  Edition. 

Weighmaster  law;  basic  weights  &  measures  law;  method  of  sale 
of  commodities;  open  dating;  packaging  &  labeling;  registra- 
tion of  servicemen;  unit  pricing;  HI 30,  1980  Edition. 

Weighting  factors;  data  evaluation;  nuclear-decay  data;  radioac- 
tivity; random  error;  systematic  error;  79407. 

Weights;  length-measuring  devices;  liquid-measuring  devices; 
measures;  scales;  specifications;  taximeters;  tolerances; 
volume-measuring  devices;  weighing  devices;  H44,  1980  Edi- 
tion. 

Weights;  weights  and  measures;  AID;  assistance;  developing 
economies;  foreign  relations;  industrializing  nations;  interna- 
tional relations;  measures;  NBSIR  80-2022. 

Weights  and  measures;  AID;  assistance;  developing  economies; 
foreign  relations;  industrializing  nations;  international  rela- 
tions; measures;  weights;  NBSIR  80-2022. 

Weights  and  measures;  acoustic  emission;  additive  migration; 
bond  energies;  neutrons;  nondestructive  evaluations;  nuclear 
fuel;  oyster  tissue;  SRMs;  DIM/NBS  64,  No.  4,  1-28  (1980). 

Weights  and  measures;  consumer  affairs;  education;  electronic 
devices;  International  Organization  of  Legal  Metrology;  legal 
metrology;  measurement  assurance;  metrication;  model  laws 
and  regulations;  moisture  loss;  packaging  and  labeling;  specifi- 
cations and  tolerances;  SP566. 

Weights  and  measures;  x-ray  exams;  compact  range;  data;  day- 
lighting;  energy;  environmental;  shale  oil;  SRM;  DIM/NBS 
64,  No.  6,  1-24  (1980). 

Weights  and  measures  laws;  Agency  for  International  Develop- 
ment; development  assistance;  Honduras;  legal  metrology;  me- 
trication; metrology;  quality  assurance;  standardization;  test 
laboratories;  NBSIR  80-1969 

Weissenberg  methods;  x  rays;  absorption  correction;  diffracto- 
meters;  flat-cone;  macromolecules;  neutrons;  single-crystal; 
19509 

Welding;  ASME  Boiler  Code;  data;  fabrication;  failure  analysis; 
fatigue;  fracture;  materials  science;  nondestructive  evaluation; 
piping;  pressure  vessels;  product  liability;  pumps  and  valves; 
standards;  statistical  modeling;  SP588. 

Welds;  compressional  (P)  modes;  cracks;  defect  characterization; 
dimensioning;  one-transducer  technique;  shear  (S)  mode;  ul- 
trasonic diffraction;  NBSIR  80-1983. 

Welds;  cryogenic;  delta  ferrite;  ferrite  content;  fracture;  me- 
chanical properties;  stainless  steel;  strength;  toughness;  19673. 

Wetting;  contact  angle;  critical  point;  cyclohexane;  interface; 
methanol;  phase  transition;  surface;  surface  tension;  19306. 

Whiskers;  chemical  vapor  deposition;  field  ion  microscopy;  iron 
carbides;  microstructure;  polycrystalline  iron  whiskers;  19927. 

White  House  conference  on  library  and  information  services; 
Federal  data  bases;  Federal  information  services;  Federal  li- 
braries; networks;  special  libraries;  19250. 

White  noise;  Fourier  coefficients;  linear  model;  nonlinear  model; 
phase  spectrum  transformation;  spectrum;  VOR  aircraft  navi- 
gation system;  TN1021. 

Whittaker  functions;  asymptotic  expansions;  confluent  hypergeo- 


metric  functions;  error  bounds;  parabolic  cylinder  functions; 
turning  points;  19773. 

Wideband  comparator;  linear  voltage  response;  rf  voltage  com- 
parator; Schottky-barrier  diodes;  voltage  comparator;  19544. 

Width  fluctuation  correction  factor;  compound-nucleus  reac- 
tions; cross  sections;  elastic  enhancement  factors;  factoriza- 
tion; Hauser-Feshbach  theory;  statistical  models;  SP594,  pp. 
762-764  (Sept.  1980). 

Wind;  building  collapse;  ice;  snow;  SP586,  pp.  259-270  (June 
1980). 

Wind;  engineering;  missiles;  structural  engineering;  tornadoes; 
NBSIR  80-2117. 

Wind;  wind  environment;  cool  environments;  microclimatic  pre- 
diction; pedestrian  comfort;  19106. 

Wind  environment;  cool  environments;  microclimatic  predic- 
tion; pedestrian  comfort;  wind;  19106. 

Wind  forces;  wind  pressures;  acceleration;  buffeting;  buildings; 
buildings  (codes);  deflection;  dynamic  response  and  gust 
loads;  structural  engineering;  tall  buildings;  19121. 

Wind  loads;  climatological  sampling  errors;  hurricanes;  simula- 
tion sampling  errors;  19549. 

Wind  loads;  winds;  accelerograph;  codes;  design  criteria;  disas- 
ter; earthquakes;  ground  motion;  seismology;  standards;  storm 
surge;  structural  engineering;  structural  response;  tsunami; 
SP560. 

Wind  loads;  wind  tunnels;  aerodynamics;  boundary  layers;  dy- 
namic response;  influence  of  wind-direction;  tall  buildings; 
19871 

Wind  (meteorology);  aerodynamics;  buildings  (codes);  dynamics; 

structural  engineering;  towers;  turbulence;  19143. 
Wind  (meteorology);  building  (codes);  climatology;  hurricanes; 

statistical  analysis;  structural  engineering;  tropical  cyclones; 

BSS124 

Wind  (meteorology);  buildings  (codes);  climatology;  hurricanes; 
statistical  analysis;  structural  engineering;  tropical  cyclones; 
19835. 

Window;  anthropometry;  emergency  egress;  escape  behavior; 
HUD;  mobile  home;  safety;  standard;  NBSIR  80-2049 

Window;  window  assemblies;  window  components;  burglary 
resistance;  frames;  hardware;  hinges;  locks;  performance 
standard;  test  methods;  19698. 

Window  assemblies;  window  components;  burglary  resistance; 
frames;  hardware;  hinges;  locks;  performance  standard;  test 
methods;  window;  19698. 

Window  attributes;  window  design;  window  design  elements; 
window  performance;  design  elements;  energy  performance  of 
windows;  SP575. 

Window  components;  burglary  resistance;  frames;  hardware; 
hinges;  locks;  performance  standard;  test  methods;  window; 
window  assemblies;  19698. 

Window  design;  window  design  elements;  window  performance; 
design  elements;  energy  performance  of  windows;  window 
attributes;  SP575. 

Window  design  elements;  window  performance;  design  ele- 
ments; energy  performance  of  windows;  window  attributes; 
window  design;  SP575. 

Window  foil;  alarm;  burglar  alarm;  detector;  intrusion  alarm; 
standard;  test  method;  19697. 

Window  performance;  design  elements;  energy  performance  of 
windows;  window  attributes;  window  design;  window  design 
elements;  SP575. 

Windows;  benefit  cost;  building  economics;  discounting;  eco- 
nomic analysis;  economic  efficiency;  energy  conservation;  in- 
centives; life-cycle  cost;  payback;  rate  of  return;  solar  eco- 
nomics; H132. 

Windows;  building  economics;  economic  analysis;  energy  con- 
servation; 19073. 

Wind  pressures;  acceleration;  buffeting;  buildings;  buildings 
(codes);  deflection;  dynamic  response  and  gust  loads;  structur- 
al engineering;  tall  buildings;  wind  forces;  19121. 

Winds;  accelerograph;  codes;  design  criteria;  disaster;  earth- 


614 


quakes;  ground  motion;  seismology;  standards;  storm  surge; 
structural  engineering;  structural  response;  tsunami;  wind 
loads;  SP560. 

Winds;  buildings;  climatology;  hurricanes;  structural  engineer- 
ing; tornadoes;  19360. 

Wind  speed  and  sky  temperature  effects  on  solar  collector  per- 
formance; collector  efficiency;  comparison  German  BSE  vs 
ASHRAE  93-77  test  procedures;  environmental  simulation  for 
solar  collector  testing;  optical  and  thermal  loss  characteristics 
of  solar  collectors;  solar  collectors;  19239. 

Wind  speed  and  sky  temperature  effects  on  solar  collector  per- 
formance; collector  efficiency;  comparison  German  BSE  vs 
ASHRAE  93-77  test  procedures;  environmental  simulation  for 
solar  collector  testing;  optical  and  thermal  loss  characteristics 
of  solar  collectors;  solar  collectors;  19325. 

Wind  tunnels;  aerodynamics;  boundary  layers;  dynamic  re- 
sponse; influence  of  wind-direction;  tall  buildings;  wind  loads; 
79572 

Wire  and  cable;  copper  wire;  cross  linking;  dose  distribution; 
dosimetry;  electron  beams;  isodose  curves;  polyethylene;  po- 
lyvinyl butyral;  radiation  curing;  radiation  processing;  ra- 
diochromic  dye  film;  19333. 

Wire  bonds;  capacitance-voltage  methods;  deep  level  transient 
spectroscopy;  electrical  properties;  electronics;  electron  irra- 
diation, hole  mobility;  integrated  circuits;  ion  knock-on  effect; 
ion  microprobe  mass  analysis;  Irvin's  curves;  SP400-45. 

Wire  bonds;  Department  of  Commerce;  integrated  circuits;  me- 
trology for  semiconductors;  National  Bureau  of  Standards; 
photomasking;  resistivity;  second  breakdown;  semiconductors; 
test  structures;  thermal  resistance;  very  large  scale  integration; 
VLSI;  NBSIR  80-2057. 

Wiring  system;  electric  wiring;  resistive  heating;  thermal  insula- 
tion; thermal  model;  NBSIR  80-2129. 

W  isotopes;  elastic  and  inelastic  scattering  cross  sections;  energy 
range  10  keV-15  MeV;  optical  and  statistical  model  calcula- 
tions; potential  scattering  radii;  s-  and  p-wave  strength  func- 
tions; total  cross  sections;  SP594,  pp.  336-339  (Sept.  1980). 

Within-laboratory  precision;  accuracy;  between-laboratory  pre- 
cision; components  of  variance;  duplicity;  ideal  conditions; 
measurement  process;  omnifariousness;  precision;  round  robin; 
routine  conditions;  variance  model;  SP591,  pp.  31-40  (Aug. 
1980). 

WKBJ  approximation;  Bessel  functions;  generalized  asymptotic 
expansions;  irregular  singularities;  Liouville-Green  approxima- 
tion; multiple  asymptotic  expansions;  Stokes  Phenomenon; 
193  79 

WNR;  comparison  neutron  yields;  GELINA;  HELIOS;  KFK; 

ORELA;  PSR;  "white"  neutron  sources;  SP594,  pp.  920-928 

(Sept.  1980). 
Wolf-Rayet  stars;  Ovi  stars;  Sanduleak  3;  19741. 
Wood;  chimneys;  fire  models;  fire  safety;  fire  tests;  flues;  heating 

equipment;  heat  transfer;  literature  reviews;  radiant  energy; 

stoves;  NBSIR  80-2140.  Vol.  1. 
Wood;  fire  endurance;  fire  tests;  flame  through;  floors;  furniture; 

interior  finishes;  joists;  room  fires;  steel;  NBSIR  80-2134. 
Wood  heating;  fire;  fluidic  sensors;  ionizing  radiation;  neutron; 

passive  solar;  radiography;  safety;  temperature;  tracealloy; 

vapor  detectors;  DIM/NBS  64,  No.  10,  1-32  (1980). 
Wool  fabrics;  aramids;  bums  (injuries);  char  strength;  convec- 

tive  energy;  cotton  fabrics;  fabrics;  heat  flux;  insulative  prop- 
erties; modacrylics;  polyesters;  protective  clothing;  radiant 

energy;  19120 

Word  processing;  automatic  typewriters;  cost  effectiveness; 
typewriter  evaluation;  typewriter  productivity;  typewriters; 
19565 

Work  damage;  infrared  reflectance;  optical  reflectance;  polish- 
ing; silicon  on  sapphire;  surface  roughness;  ultraviolet  reflec- 
tance; SP400-62. 

Workload;  capacity  planning;  computer  installation;  SP500-65, 

pp.  199-203  (Oct.  1980). 
Workload  definition;  benchmarking;  capacity  planning;  comput- 


er performance  evaluation;  computer  performance  measure- 
ment; computer  performance  prediction;  computer  system  ac- 
quisition; CPE  in  auditing;  installation  management;  on-line 
system  evaluation;  queuing  models;  SP500-65. 
Workload  forecasting;  workload  update;  benchmark;  capacity 
management;  capacity  planning;  SP500-65,  pp.  255-261  (Oct. 
1980). 

Workloads;  cumulative  distribution  function;  events;  hardware 
configuration;  model  validation;  queue;  scheduling  policies; 
simulation  model;  system  performance;  SP500-65,  pp.  111-128 
(Oct.  1980). 

Workload  update;  benchmark;  capacity  management;  capacity 
planning;  workload  forecasting;  SP500-65,  pp.  255-261  (Oct. 
1980). 

Workshop;  acceptable  work  practices;  excavation;  geotechnical 
engineering;  safety;  shoring;  soil  classification;  trench;  NBSIR 
79-1935 

Workshop;  barrier/incentives;  hydrogen  energy  systems;  im- 
pacts of  hydrogen  fuel;  policy  options;  societal  aspects;  19699. 

Work  surfaces;  codes  and  standards;  construction  safety;  design; 
loads;  maintenance;  occupational  hazards;  scaffolds;  stiffness; 
strength;  structural  safety;  NBSIR  79-1937. 

Worst  case  retrievals;  buckets;  hashing;  open  addressing;  19060. 

W-values;  electrons;  energy  degradation  spectra;  fano  factor; 
ionization  yields;  stopping  power;  19400. 

"white"  neutron  sources;  WNR;  comparison  neutron  yields; 
GELINA;  HELIOS;  KFK;  ORELA;  PSR;  SP594.  pp.  920- 
928  (Sept.  1980). 

X 

Xa;  B2;  CO;  C2;  F2;  H2;  local  density  models;  N2;  O2;  19289. 

Xanthen-O-yl  derivatives  of  urea;  carbon- 13  NMR;  chemical 
shifts;  coupling  constants;  mass  spectrometry;  nitrogen- 15 
NMR;  proton  NMR;  19311 

Xenon;  Ag  I;  energy  levels;  isoelectric  sequence;  VUV  spectra; 
wavelengths;  19069. 

Xenon;  energy  levels;  theta-pinch;  wavelengths;  19117. 

Xenotime;  yttrium  orthophosphate;  yttrium  phosphate;  absorp- 
tion spectra;  calcite;  flux  growth;  laser  damage; 
neodymium:glass;  polarizer;  pyrophosphate;  SP568,  pp.  137- 
140  (July  1980). 

XPS;  AES;  chemisorption;  EELS;  electron  spectroscopy;  pho- 
toemission;  UPS;  19176. 

XRF  analysis,  ^^^f;  metal  exploration;  natural  gamma  radiation; 
neutron  activation  analysis;  neutron  inelastic  scattering;  nucle- 
ar cross  sections;  nuclear  reactors;  radiative  neutron  capture; 
reaction  interferences;  SP594.  pp.  615-626  (Sept.  1980). 

X-radiation  of  intensifier  screens;  fluorescent  screens;  intensifier 
screen  standards;  radiographic  intensifier  screen  efficiency; 
screen  evaluations;  sensitivity  of  screens;  spectroradiometry  of 
screens;  19234. 

X-ray  absorption-edge  densitometry;  densitometer  evaluation; 
uranium  and  plutonium  solutions  assay;  SP582,  pp.  633-650 
(June  1980). 

X-ray  continuum;  backscattered  electrons;  continuum  x-ray  loss; 
electron  probe;  Monte  Carlo  method  for  electron  trajectories; 
particle  analysis;  quantitative  analysis;  19867. 

X-ray  diffraction;  ammonium  nitrate;  crystal  structure;  hydrogen 
bonding;  neutron  diffraction;  phase  transitions;  19897. 

X-ray  diffraction;  bond  delocalized  dianion;  oxocarbon;  single- 
crystal;  structure  refinement;  /  Res.  85,  No.  2,  87-97  (Mar.- 
Apr.  1980). 

X-ray  diffraction;  crystal  structure;  heteropoly  complexes;  hy- 
drogen bonds;  molybdoarsinate;  neutron  diffraction;  19846. 

X-ray  diffraction;  crystal  structures;  lattice  constants;  powder 
patterns;  reference  intensities;  standard;  Monogr.  25,  Section 
17 

X-ray  diffraction;  cuprous  chloride;  diamond  cell;  optical  mi- 
croscopy; phase  transition;  resistivity;  19687. 
X-ray  diffraction;   [Et3P]2PtWS4;  molecular  structure;  Pt-W 
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complex;  single  crystal;  ternary  metal  sulfide;  19172. 

X-ray  diffraction;  electron  microscopy;  Fe-Ni  alloys;  martensite; 
shock  deformation;  Tishomingo  meteorite;  19947. 

X-ray  diffraction;  electro-optical  detectors;  flash  x-ray  gener- 
ators; synchrotron  x-radiation;  19714. 

X-ray  edge;  electron-hole  pairs;  molecular  processes;  surface 
reactions;  19837. 

X-ray  exams;  compact  range;  data;  daylighting;  energy;  environ- 
mental; shale  oil;  SRM;  weights  and  measures;  DIM/NBS  64, 
No.  6,  1-24  (1980). 

X-ray  fluorescence;  accountability;  accuracy;  gamma  spectrom- 
etry; mass  spectrometry;  nondestructive  assay;  nuclear  safe- 
guards; precision;  reference  materials;  special  nuclear  materi- 
als; SP582. 

X-ray  fluorescence;  automation;  data  processing;  HTGR  spent 
fuel  reprocessing;  in-line  measurements;  off-line  measurements; 
process  control;  remote  pipetters;  remote  sample  preparation; 
SNM  accountancy;  SP582,  pp.  55-65  (June  1980). 

X-ray  fluorescence;  chemical  profiling;  energy  dispersive;  ma- 
crosegregation;  monochromatic  incident  x-ray  beam;  multi- 
phase structure;  19959. 

X-ray  fluorescence;  x-ray  microanalysis;  x-ray  spectrometry; 
electron  probe  microanalysis;  energy  dispersive  x-ray  spec- 
trometry; solid  state  x-ray  detectors;  19434. 

X-ray  fluorescence  analysis;  accountability;  computer-based 
system;  dynamic  concentration  measurements;  inventory  con- 
trol; nondestructive  measurements;  on-line  real-time  meas- 
urements; plutonium  concentration  and  isotopics  determina- 
tions; SP582,  pp.  584-601  (June  1980). 

X-ray  fluorescence  analysis;  dissolver  solution;  slurry  analysis; 
SNM  assay;  solution  analysis;  total  sampling;  SP582,  pp.  547- 
554  (June  1980). 

X-ray  fluorescence  spectrometry;  calibration  standards;  focused- 
ion  beam  sputtering;  thin  films;  19871. 

X-ray  image  magnifier;  background  scattering;  collimation;  high 
resolution;  image  intensifier;  image  signals;  microradiography; 
monochromatic  radiography;  real-time  radiography;  19863. 

X-ray  image  storage;  digital  image  requirement;  image  informa- 
tion; information  content;  medical  x-ray  image;  19134. 

X-ray  imaging  system;  '^^I  x-ray  source;  microchannel  plate; 
portable;  rare-earth  scintillator;  small-format;  19402. 

X-ray  interferometry;  atomic  weights;  Avogadro's  constant; 
gamma-ray  spectroscopy;  stabilized  lasers;  wavelength  stand- 
ards; 19488. 

X-ray  laser;  computerized  axial  tomography;  Fresnel  zone;  holo- 
graphic reconstruction;  imaging;  laminagraphy;  nondestruc- 
tive testing;  radiography;  three-dimensional  radiography;  to- 
mography; 19855. 

X-ray  lithography;  electron-beam  lithography;  metal-oxide-semi- 
conductor device;  process-induced  radiation  damage;  radi- 
ation damage;  semiconductor  devices;  very  large  scale  inte- 
gration; 19162. 

X-ray  microanalysis;  aluminum  wiring;  duplex  connectors;  high 
resistance  junctions;  junction  resistance;  scanning  electron  mi- 
croscopy; J.  Res.  85,  No.  6,  429-440  (Nov.-Dec.  1980). 

X-ray  microanalysis;  electron  probe  microanalysis;  glass  parti- 
cles; mineral  particles;  Monte  Carlo  methods;  particle;  peak- 
to-background  ratios;  quantitative  analysis;  19921. 

X-ray  microanalysis;  x-ray  spectrometry;  electron  probe  mi- 
croanalysis; energy  dispersive  x-ray  spectrometry;  solid  state 
x-ray  detectors;  x-ray  fluorescence;  19434. 

X-ray  neutron;  applications;  lattice  parameters;  peak  shape; 
powder  diffraction;  profile  fitting;  SP567. 

X-ray  opacification;  dental  composite  resin  restorations;  finisha- 
bility;  gelled  inorganic  "polymers";  microporous  filler;  system 
nontoxicity;  U.S.  Patent  4,217,264. 

X-ray  photoelectron  spectroscopy;  Auger-electron  spectros- 
copy; ion-scattering  spectroscopy;  quantitative  analysis;  sec- 
ondary-ion mass  spectroscopy;  surface  analysis;  19293. 

X-ray  photoelectron  spectroscopy;  binding  energies;  copper; 
ESC  A;  gold;  relative  intensities;  round  robin;  19202. 


X-ray  proportional-counter;  Apollo- 15  and  -16;  gamma-ray  spec- 
trometers; lunar  chemical  analysis;  19129. 

X  rays;  absorption  correction;  diffractometers;  flat-cone;  macro- 
molecules;  neutrons;  single-crystal;  Weissenberg  methods; 
19509 

X  rays;  attenuation  coefficient;  coherent  scattering;  Compton 
scattering;  gamma  rays;  pair  production;  photoelectric  absorp- 
tion; photons;  triplet  production;  JPCRD  9,  No.  4,  1023-1148 
(1980). 

X  rays;  calibration;  diagnostic  x-rays;  electrical  measurements; 

health;  radiation;  radiation  safety;  safety;  NBSIR  80-2072. 
X  rays;  crystal  diffraction;  gamma-ray  energy  standards;  19302. 
X  rays;  dust  grains;  molecular  clouds;  star  formation;  supemo- 

vae;  supernova  remnants;  19384. 
X-ray  scattering;  methyl  group;  molecular  reorientation;  neutron 

scattering;  nitromethane;  quantum  tunnelling;  19809. 
X-ray  scattering;  methyl  group;  molecular  reorientation;  neutron 

scattering;  nitromethane;  quantum  tunnelling;  19810. 
X-ray  sources;  chromosphere  sun;  emission-line  stars;  late-type 

stars;  stellar  chromospheres;  stellar  winds;  ultraviolet  spectra; 

19523. 

X-ray  sources;  flare  stars;  stellar  chromospheres;  stellar  coronae; 
ultraviolet  spectra;  19269. 

X-ray  sources;  late-type  stars;  stellar  coronae;  19501. 

X-ray  spectra;  computer  program;  fitting  Gaussian  profiles;  in- 
complete charge  collection;  lithium-drifted  silicon  detector; 
sequential  simplex  procedure;  19130. 

X-ray  spectrometry;  analytical  electron  microscope;  energy  dis- 
persive x-ray  spectrometry;  scanning  electron  microscope;  sili- 
con (Li)  detector;  spectral  artifacts;  19631. 

X-ray  spectrometry;  electron  probe  microanalysis;  energy  dis- 
persive x-ray  spectrometry;  solid  state  x-ray  detectors;  x-ray 
fluorescence;  x-ray  microanalysis;  19434. 

X-ray  spectroscopy;  activation  analysis;  computers;  data  proc- 
essing; gamma-ray  spectroscopy;  19128. 

X-ray  spectroscopy;  adsorption;  Franck-Condon;  lineshapes; 
photoelectron  spectroscopy;  19209. 

X  rays,  sources;  x  rays,  spectra;  stars,  coronae;  stars,  flare; 
19476 

X  rays,  spectra;  stars,  coronae;  stars,  flare;  x  rays,  sources; 
79476. 

X-ray  structure  determination;  zwitterion;  inner  salt;  iodonium 
compound;  reaction  mechanism;  synthetic  intermediate;  19939. 

X-ray  telescope;  Csl  scintillator;  energy  resolution;  low-energy 
gamma  rays;  microchannel  plates;  position-sensitive  detector; 
19401. 

X-ray  topography;  Bragg  diffraction;  double  crystal  diffraction; 
nickel  single  crystal;  process  of  crystal  growth;  subgrain  mis- 
orientation;  surface  reflection;  19727. 

XX  Virginis;  cepheids;  population  II  cepheids;  19148. 


Y-doped  Ce02;  Ce02;  conducting  ceramic;  conductivity;  diffu- 
sion; oxygen  conductor;  slow  transient  effect;  transport; 
19444. 

Yeast;  biological  matrix;  bovine  liver;  certified  reference  materi- 
als; chromium;  foods;  interlaboratory  study;  standard  refer- 
ence materials;  19420. 

Yield;  integrated  circuit;  process  control;  reliability;  test  pattern; 
test  structure;  transistors;  19244. 

Yield  stress;  brittle  failure;  failure  criteria;  flaws;  fracture;  Kjc; 
laser  windows;  Weibull;  SP568,  pp.  151-159  (July  1980). 

Y,  Nb,  Gd,  W  and  Au(n,y);  statistical  model  calculations; 
SP594,  pp.  323-327  (Sept.  1980). 

Youden  graphical  analysi;  collaborative  reference  programs;  his- 
tory; interlaboratory  testing  program;  laboratory  evaluation; 
National  Bureau  of  Standards;  paper;  paperboard;  TAPPI; 
test  methods;  19321. 

Youden  two-sample  analysis;  collaborative  reference  program, 
test  method;  interlaboratory  testing;  laboratory  evaluation; 
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linear  model;  measuring  process;  proficiency  testing;  SP591, 
pp.  25-30  (Aug.  1980). 

Young's  modulus;  bulk  modulus;  elastic  constants;  physical- 
property  variability;  Poisson's  ratio;  shear  modulus;  sound  ve- 
locity; stainless  steel;  19246. 

Young's  modulus;  longitudinal  acoustic  mode;  polyoxymethy- 
lene;  polypropylene;  Raman  spectroscopy;  19895. 

Yrast  level;  gamma-ray  production  cross  section;  gamma-ray 
strength  function;  spin-dependent  evaporation  model;  SP594, 
pp.  775-777  (Sept.  1980). 

Yrast  states;  atomic  transition  probabilities;  beam-foil  method; 
cascading;  core-excited  states;  19347. 

Ytterbium;  Auger;  core-holes;  mixed-valence;  photoionization; 
resonance;  19853. 

Yttria-doped  silicon  nitride;  ceramic;  high  voltage  electron  mi- 
croscopy; in  situ;  oxidation;  silicon  nitride;  19605. 

Yttria-doped  silicon  nitride;  ceramic;  high  voltage  electron  mi- 
croscopy; in  situ;  oxidation;  silicon  nitride;  NBSIR  80-2075. 

Yttrium  lithium  fluoride;  advanced  laser  materials;  crystal 
growth;  crystalline  fluorides;  Faraday  rotator;  high  power 
laser  materials;  optical  damage  threshold;  top-seeded  solution 
technique;  two  photon  absorption;  uniaxial  crystal;  SP568,  pp. 
127-135  (July  1980). 

Yttrium  orthophosphate;  yttrium  phosphate;  absorption  spectra; 
calcite;  flux  growth;  laser  damage;  neodymium:glass;  polariz- 
er; pyrophosphate;  xenotime;  SP568,  pp.  137-140  (July  1980). 

Yttrium  phosphate;  absorption  spectra;  calcite;  flux  growth; 
laser  damage;  neodymium:glass;  polarizer;  pyrophosphate; 
xenotime;  yttrium  orthophosphate;  SP568,  pp.  137-140  (July 
1980). 

z 

Zeeman  laser;  stabilized  laser;  wavelength  standards;  19740. 

Zero  shift;  adhesive;  backing;  connection;  environment;  gage 
element;  leads;  load;  protective  coating;  resistance;  sensitivity 
change;  stability;  strain  gages;  structure;  transducers;  19049. 

Zinc;  aluminum;  coatings;  electrodeposition;  epitaxy;  tin  alumi- 
num; 19730. 

Zinc;  aluminum;  electrodeposition;  epitaxy;  plating  coatings; 
19657 

Zinc-blende  structure;  covalent  bonding;  diamond  structure; 
elastic  constants;  gallium  arsenide;  indium  antimonide;  ioni- 
city;  optical  phonons;  Raman  scattering;  semiconductors; 
stress;  79550. 

Zinc  in  dental  amalgam;  comprehensive  strength  of  amalgam; 
density  of  dental  amalgam;  dental  amalgam;  dimensional 
change  in  dental  amalgam;  mercury/alloy  ration  in  dental 
amalgam;  mercury  content  in  dental  amalgam;  19632. 

Zinc  oxide;  electrically  conducting  ceramics;  electrical  transmis- 
sion; lightning  arresters;  nonlinear  resistors;  semiconductors; 
surge  arresters;  varistors;  voltage-variable  resistors;  NBSIR 

79-  1939. 

Zinc  oxide  varistors;  dc  transmission;  deep-level  measurements; 
energy  conservation;  measurement  methods;  neutron  transmu- 
tation doped  silicon;  power-device  grade  silicon;  resistivity 
variations;  silicon;  spreading  resistance  measurements;  NBSIR 

80-  2061. 

Zinc  point;  fixed  point;  freezing  point;  19081. 

Zinc  selenide;  zinc  sulfide;  absorption;  coatings;  internal  reflec- 
tance spectroscopy;  silicon  monoxide;  thorium  fluoride; 
SP568  pp.  247-256  (July  1980). 

Zinc  sequence;  beryllium  sequence;  collision  strength;  effective 
Gaunt-factor;  electron  impact  excitation;  magnesium  se- 
quence; 19353. 

Zinc  sulfide;  absorption;  coatings;  internal  reflectance  spectros- 
copy; silicon  monoxide;  thorium  fluoride;  zinc  selenide; 
SP568.  pp.  247-256  (July  1980). 

Zirconia;  ceramic  oxides;  electrodes;  LaCrOa; 
magnetohydrodynamics;  spinels;  19644. 

Zirconium;  energy  levels;  ion;  ionization  energy;  spectrum;  wa- 


velengths; 19118 
Zirconium;  spectra;  ultraviolet;  19543. 

ZnSe;  absorption;  calculated  performance;  CO2  laser;  holo- 
graphic interferometry;  measured  performance;  optical  path 
difference;  temperature  profile;  thermal  distortion;  thermal 
lensing;  SP568.  pp.  73-89  (July  1980). 

ZnSe;  bulk  optical  absorption  coefficient;  optoacoustic  spectros- 
copy; photoacoustic  spectroscopy;  surface  optical  absorption 
coefficient;  SP568.  pp.  293-300  (July  1980). 

ZnSe;  bulk  optical  absorption  coefficient;  optoacoustic  spectros- 
copy; photoacoustic  spectroscopy;  surface  optical  absorption 
coefficient;  ThF4;  SP568.  pp.  301-311  (July  1980). 

ZPPR;  IAEA  safeguards;  neutron  detectors;  portal  monitors; 
radiation  detectors;  SNM  monitors;  SP582,  pp.  365-371  (June 
1980). 

ZPR  critical  assembly;  delayed  neutron  data;  eigenvalue; 
ENDF/B-IV;  integral  experiments;  reaction  rate  ratios;  reac- 
tivity worths;  SP594.  pp.  297-306  (Sept.  1980). 

Zr,  Mo,  and  Sm  isotopes;  SP594,  pp.  135-138  (Sept.  1980). 

Zr(n,total)  cross  section;  single-level  analysis;  SP594,  pp.  319- 
322  (Sept.  1980). 

Zr-95/Cs-137;  burn-up;  cooling  time;  Cs-134/Cs-137  ratios;  Pu/ 
U;  spent  fuel;  SP582.  pp.  509-516  (June  1980). 

Zwanzig-Mori  theory;  depolarized  light  scattering;  lattice-gas; 
Lorentzian  shape;  oscillatory;  parameters;  polarizability;  rare- 
gas;  19756 

Zwitterion;  inner  salt;  iodonium  compound;  reaction  mechanism; 
synthetic  intermediate;  x-ray  structure  determination;  19939. 

0.02-350  eV;  fast  chopper;  Nd-145;  resonance  parameters;  total 
cross  section;  SP594.  p.  877  (Sept.  1980). 

0.5-60  MeV;  carbon;  hydrogen;  iron;  neutrons;  oxygen;  total 
cross  sections;  SP594,  pp.  34-38  (Sept.  1980). 

1-hexene;  allylic  resonance  energy;  allyl  radicals;  biradical;  cy- 
clohexane;  decomposition;  decyclization;  isomerization;  ole- 
fins; shock  tube;  19784 

1  ns;  1.06  ju,m  damage;  absorption;  electric-field  strength;  film 
materials;  impurities;  overcoat;  polished  surfaces;  pulsewidth 
dependence;  thin-film  coatings;  SP568,  pp.  391-403  (July 
1980). 

1.06  jxm  damage;  absorption;  electric-field  strength;  film  materi- 
als; impurities;  overcoat;  polished  surfaces;  pulsewidth  de- 
pendence; thin-film  coatings;  1  ns;  SP568,  pp.  391-403  (July 
1980). 

1,1-difluoroethylene;  diode  laser  spectroscopy;  heterodyne  mea- 
surement; high-precision;  line  assignments;  line  frequencies; 
rapid  measurement  technique;  19186. 

1.15  fim;  frequency;  He-Ne  laser;  nonlinear  optics;  visible  fre- 
quencies; 19709. 

^K^;  absolute  measurement;  activation;  electric  dipole;  electroex- 
citation;  giant  resonance;  19763. 

''C;  dispersion  relation;  giant  quadrupole  resonance;  photon 
scattering;  19735. 

12-membered  cage,  x-ray  diffraction;  ((C7H7)3P)4Cu4W202S6; 
coordination  complex;  metalloenzymes,  single  crystal;  19173. 

x-ray  source;  microchannel  plate;  portable;  rare-earth  scintil- 
lator; small-format;  x-ray  imaging  system;  19402. 

^K^;  annealing;  drawn;  NMR;  noncrystalline;  orientation;  poly- 
ethylene; 19686 

14.73  MeV;  5T'e(n,p)  cross  section;  evaluation;  SP594,  pp.  980- 

984  (Sept.  1980). 
'*^o  single  crystal;  ^^^"Ho;  gamma  rays;  low  temperatures; 

multiaxes  nuclear  spin  system;  y-ray  multipolarity;  19620. 
leempjQ.  gafuma  rays;  low  temperatures;  multiaxes  nuclear  spin 

system;  y-ray  multipolarity;  '^^Ho  single  crystal;  19620. 
2DB;  calculated  neutron  spectrum;  fast  breeder  blanket  facility; 

fast  reactor;  neutron  spectrum;  proton-recoil;  SP594,  pp.  568- 

571  (Sept.  1980). 
20  microK  thermostat;  comparison  with  He^  Ne;  critical  anom- 
aly; dielectric  constant;  differential  capacitance  cell;  SFs; 

19484. 

2124-T851;  7075;  7075-T6;  7075-T7351;  air;  alternate  immersion 
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test;  aluminum  alloys;  ductility;  elongation;  heat  treatment; 
NaCl;  plate  gage;  reduction  in  area;  slow  strain  rate  tech- 
nique; strain  rate;  stress  corrosion  cracking;  19622. 

2^e(e,e'  );  deduced  J,  n,  B(CL);  enriched  ^^e  target;  £  =  60 
to  110  MeV;  79697. 

238^.  Doppler  effect;  fission;  gas  target;  molecular  vibrations; 
neutron  reactions;  19146. 

25  gram  capacity  bomb  calorimeter;  bomb  calorimetry;  gross 
calorific  values;  refuse-derived-fuels;  sample  characterization; 
sample  processing  effects;  NBSIR  80-1968. 

30  MHz  to  180  MHz;  dipole  radiator  for  EMI  measurements; 
electromagnetic  field  measurement;  spherical  dipole;  standard 
field  radiator;  19737. 

4-  aminopyride;  coulometry;  Faraday  constant;  19814. 

5-  10  MeV;  angular  distributions;  Cr,  Fe,  Ni(n,a)  cross  sections; 
SP594.  pp.  844-847  (Sept.  1980). 

^T'e(n,p)  cross  section;  evaluation;  14.73  MeV;  SP594,  pp.  980- 
984  (Sept.  1980). 

6-  amino-6-deoxy-D-galactose-6- "  A'^  derivatives;  carbon- 13 
n.m.r.;  nitrogen- 15  coupling  constants;  nucleophilic  substitu- 
tion; paramagnetic  broadening;  proton  n.m.r.;  selective  cou- 
pling; 79670. 

^'CoCo  y-ray  anisotropy  thermometry;  cryogenic  temperature 
scale;  Josephson  junction;  noise  thermometry;  nuclear  orienta- 
tion; thermometry;  19685. 

60  Hz  ac  and  dc;  compressed  gas;  corona;  electron  avalanche; 
inception  voltage;  ionization;  ion  mobilities;  partial  discharge; 
photodetachment;  space  charge;  sulfur  hexafluoride  (SFe);  uv 
radiation;  79756. 

7075;  7075-T6;  7075-T7351;  air;  alternate  immersion  test;  alumi- 
num alloys;  ductility;  elongation;  heat  treatment;  NaCl;  plate 
gage;  reduction  in  area;  slow  strain  rate  technique;  strain  rate; 
stress  corrosion  cracking;  2124-T851;  19622. 

7075-T6;  7075-T7351;  air;  alternate  immersion  test;  aluminum 
alloys;  ductility;  elongation;  heat  treatment;  NaCl;  plate  gage; 
reduction  in  area;  slow  strain  rate  technique;  strain  rate;  stress 
corrosion  cracking;  2124-T851;  7075;  79622 

7075-T7351;  air;  alternate  immersion  test;  aluminum  alloys;  duc- 
tility; elongation;  heat  treatment;  NaCl;  plate  gage;  reduction 
in  area;  slow  strain  rate  technique;  strain  rate;  stress  corrosion 
cracking;  2124-T851;  7075;  7075-T6;  19622. 
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APPENDIX  A.  LIST  OF  DEPOSITORY  LIBRARIES  IN  THE 

UNITED  STATES 


ALABAMA 

Alexander  City:  Alexander  City  State  Junior  College,  Thomas 

D.  Russell  Library  (1967). 
Auburn:  Auburn  University,  Ralph  Brown  Draughon  Library 

(1907). 
Birmingham: 

Birmingham  Public  Library  (1895). 
Birmingham-Southern  College  Library  (1932). 
Jefferson  State  Junior  College,  James  B.  Allen  Library 
(1970). 

Samford  University,  Harwell  G.  Davis  Library  (1884). 
Enterprise:  Enterprise  State  Junior  College,  Learning  Resource 
Center  (1967). 

Florence:  University  of  North  Alabama,  Collier  Library  (1932). 
Gadsden:  Gadsden  PubUc  Library  (1963). 
Huntsville:  University  of  Alabama,  Huntsville  Campus  Library 
(1964). 

Jacksonville:  Jacksonville  State  University,  Ramona  Wood  Li- 
brary (1929). 
Maxwell  A.F.  Base:  Air  University  Library  (1963). 
Mobile: 

MobUe  PubUc  Library  (1963). 

Spring  Hill  College,  Thomas  Byrne  Memorial  Library 
(1937). 

University  of  South  Alabama  Library  (1968). 
Montgomery: 

Alabama  State  Department  of  Archives  and  History  Library 
(1884). 

Alabama  Supreme  Court  and  State  Law  Library  (1884). 
Auburn  University  at  Montgomery  Library  (1971)-RE- 
GIONAL. 

Normal:  Alabama  Agricultural  and  Mechanical  College,  Drake 

Memorial  Library  (1963). 
St.  Bernard:  St.  Bernard  College,  Herman  J.  Heidrich  Library 

(1962). 

Troy:  Troy  State  University,  Lurleen  B.  Wallace  Educational 
Resources  Center  (1963). 

Tuskegee  Institute:  Tuskegee  Institute,  Hollis  Burke  Frissell  Li- 
brary (1907). 

University: 

University  of  Alabama,  School  of  Law  Library  (1967). 
University  of  Alabama  Library  (1860)-REGIONAL 

ALASKA 

Anchorage: 

Supreme  Court  of  Alaska  Library  (1973). 

University  of  Alaska,  Anchorage  Library  (1961). 
College:  University  of  Alaska,  Elmer  E.  Rasmuson  Library 
(1922). 

Juneau:  Alaska  State  Library  (1964). 

Ketchikan:  Ketchikan  Community  College  Library  (1970). 

ARIZONA 

Coolidge:  Central  Arizona  College,  Instructional  Materials 

Center  (1973). 
Flagstaff":  Northern  Arizona  University  Library  (1937). 


Phoenix: 

Department  of  Library  and  Archives  (unknown)-REGION- 
AL. 

Grand  Canyon  College,  Fleming  Library. 

Phoenix  Public  Library  (1917). 
Prescott:  Yavapai  College  Library  (1976). 
Tempe: 

Arizona  State  University,  Matthews  Library  (1944). 

Arizona  State  University,  College  of  Law  Library  (1977). 
Thatcher:  Eastern  Arizona  Junior  College  Library  (1963). 
Tucson: 

Tucson  Public  Library  (1970). 

University  of  Arizona  Library  (1907)-REGIONAL. 
Yuma:  Yuma  City-County  Library  (1963). 

ARKANSAS 

Arkadelphia:  Ouachita  Baptist  University,  Riley  Library  (1963). 
Batesville:  Arkansas  College  Library  (1963). 
Clarksville:  College  of  the  Ozarks  Library  (192S). 
Conway:  Hendrix  College,  O.  C.  Bailey  Library  (1903). 
Fayetteville:  University  of  Arkansas  Library  (1907). 
Little  Rock: 

Arkansas  Supreme  Court  Library  (1962). 

Little  Rock  PubUc  Library  (1953). 

University  of  Arkansas  at  Little  Rock  Library  (1973). 
Magnolia:   Southern  Arkansas  University,  Mogale  Library 
(1956). 

Monticello:  University  of  Arkansas  at  Monticello  Library  (1956). 
Pine  Bluff:  University  of  Arkansas  at  Pine  Bluff",  Watson 

Memorial  Library  (1976). 
Russellville:  Arkansas  Tech  University,  Tomlinson  Library 

(1925). 

Searcy:  Harding  College,  Beaumont  Memorial  Library  (1963). 
State  College:  Arkansas  State  University,  Dean  B.  Ellis  Library 
(1913). 

Walnut  Ridge:  Southern  Baptist  College,  Felix  Goodson  Library 
(1967). 

CALIFORNIA 

Anaheim:  Anaheim  Public  Library  (1963). 
Arcadia:  Arcadia  PubUc  Library  (1975). 
ArcaU:  Humttoldt  State  College  Library  (1963). 
Bakersfield: 

CaUfomia  State  CoUege,  Bakersfield  Library  (1974). 
Kern  County  Library  System  (1943). 
Berkeley: 

University  of  California,  General  Library  (1907). 
University  of  California,  Law  Library,  Earl  Warren  Legal 
Center  (1963). 

Carson: 

California  State  University,  Dominguez  Hills,  Educational 

Resources  Center  (1973). 
Carson  Regional  Library  (1973). 
Chico:  Chico  State  University  Library  (1962). 
Claremont:  Pomona  CoUege  Documents  Collection,  Honnold  Li- 
brary (1913). 
Coalingo:  West  Hills  Community  College  (1978). 
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Compton:  Compton  Library  (1972). 
Culver  City:  Culver  City  Library  (1966). 
Davis: 

University  of  California  at  Davis  Library  (1953). 
University  of  California  at  Davis,  School  of  Law  Library 
(1972). 

Downey:  Downey  City  Library  (1963). 
Fresno: 

California  State  University  Library  (1962). 

Fresno  County  Free  Library  (1920). 
Fullerton:  California  State  University,  FuUerton  Library  (1963). 
Garden  Grove:  Garden  Grove  Regional  Library  (1963). 
Gardena:  Gardena  Public  Library  (1966). 
Hayward:  California  State  College  at  Hayward  Library  (1963). 
Huntington  Park:  Huntington  Park  Library,  San  Antonio  Region 
(1970). 

Inglewood:  Inglewpod  Public  Library  (1963). 
Irvine:  University  of  California  at  Irvine  Library  (1963). 
La  Jolla:  University  of  California,  San  Diego,  University  Library 
(1963). 

Lakewood:  Angelo  lacoboni  Public  Library  (1970). 
Lancaster:  Lancaster  Regional  Library  (1967). 
Long  Beach: 

California  State  University  at  Long  Beach  Library  (1962). 
Long  Beach  PubUc  Library  (1933). 
Los  Angeles: 

California  State  College  at  Los  Angeles,  John  F.  Kennedy 

Memorial  Library  (1956). 
Los  Angeles  County  Law  Library  (1963). 
Los  Angeles  PubUc  Library  (1891). 
Loyola  University  of  Los  Angeles  Library  (1933). 
Occidental  College,  Mary  Norton  Clapp  Library  (1941). 
Pepperdine  University  Library  (1963). 
Southwestern  University,  School  of  Law  Library  (1975). 
University  of  California  at  Los  Angeles  Library  (1932). 
University  of  California  at  Los  Angeles,  Law  Library 

(1958). 

University  of  Southern  California  Library  (1933). 
Menlo  Park:  Department  of  the  Interior,  Geological  Survey  Li- 
brary (1962). 
Montebello:  Montebello  Library  (1966). 
Monterey:  Naval  Postgraduate  School  Library  (1963). 
Monterey  Park:  Bruggemeyer  Memorial  Library  (1964). 
Northridge:  California  State  University  at  Northridge,  Delmar 

T.  Oviatt  Library  (1958). 
Norwalk:  Los  Cerritos  Regional  Library  (1973). 
Oakland: 

Mills  College  Library  (1966). 

Oakland  Public  Library  (1923). 
Ontario:  Ontario  City  Library  (1974). 
Pasadena: 

California  Institute  of  Technology,  Robert  A.  Millikan 
Memorial  Library  (1933). 

Pasadena  PubUc  Library  (1963). 
Pleasant  Hill:  Contra  Costa  County  Library  (1964). 
Redding:  Shasta  County  Library  (1956). 
Redlands:  University  of  Redlands,  Annacost  Library  (1933). 
Redwood  City:  Redwood  City  Public  Library  (1966). 
Reseda:  West  Valley  Regional  Branch  Library  (1966). 
Richmond:  Richmond  Public  Library  (1943). 
Riverside: 

Riverside  Public  Library  (1947). 

University  of  California  at  Riverside  Library  (1963). 
Sacramento: 

California  State  Library  (1895)-REGIONAL. 

Sacramento  City-County  Library  (1880). 

Sacramento  County  Law  Library  (1963). 

Sacramento  State  University  Library  (1963). 
San  Bernardino:  San  Bernardino  County  Free  Library  (1964). 


San  Diego: 

San  Diego  State  University,  Love  Library  (1962). 

San  Diego  County  Law  Library  (1973). 

San  Diego  County  Library  (1966). 

San  Diego  Public  Library  (1895). 

University  of  San  Diego  Law  Library  (1967). 
San  Francisco: 

Mechanics'  Institute  Library  (1889). 

San  Francisco  Public  Library  (1889). 

San  Francisco  State  College,  Social  Science  and  Business  Li- 
brary (1955). 

Supreme  Court  of  California  Library  (1972). 

U.S.  Court  of  Appeals  for  Ninth  Circuit  Library  (1971). 

University  of  San  Francisco,  Richard  A.  Gleeson  Library 
(1963). 

San  Jose:  San  Jose  State  College  Library  (1962). 

San  Leandro:  San  Leandro  Community  Library  Center  (1961). 

San  Luis  Obispo:  California  State  Polytechnic  University  Li- 
brary (1969). 
San  Rafael:  Marin  County  Free  Library  (1975). 
Santa  Ana: 

Orange  County  Law  Library  (1975). 
Santa  Ana  Public  Library  (1959). 
Santa  Barbara:  University  of  California  at  Santa  Barbara  Library 
(I960). 

Santa  Clara:  University  of  Santa  Clara,  Orradre  Library  (1963). 
Santa  Cruz:  University  of  California  at  Santa  Cruz  Library 
(1963). 

Santa  Rosa:  Santa  Rosa-Sonoma  County  Public  Library  (1896). 
Stanford:  Stanford  University  Libraries  (1895). 
Stockton:  Public  Library  of  Stockton  and  San  Joaquin  County 
(1884). 

Thousand  Oaks:  California  Lutheran  College  Library  (1964). 
Torrance:  Torrance  Civic  Center  Library  (1969). 
Turlock:  Stanislaus  State  College  Library  (1964). 
Valencia:  Valencia  Library  (1972). 

Ventura:  Ventura  County  Library  Services  Agency  (1975). 
Visalia:  Tulare  County  Free  Library  (1967). 
Walnut:  Mount  San  Antonio  College  Library  (1966). 
West  Covina:  West  Covina  Library  (1966). 
Whittier:  Whittier  College,  Wardman  Library  (1963). 

CANAL  ZONE 

Balboa  Heights:  Canal  Zone  Library-Museum  (1963). 

COLORADO 

Alamosa:  Adams  State  College,  Learning  Resources  Center 
(1963). 

Boulder:  University  of  Colorado  Libraries  (1879)-REGIONAL. 
Colorado  Springs: 

Colorado  College,  Charles  Leaming  Tutt  Library  (1880). 

University  of  Colorado,  Colorado  Springs  Library  (1974). 
Denver: 

Auraria  Libraries  (1978). 

Colorado  State  Library  (unknown). 

Denver  Public  Library  (1884)-REGIONAL. 

Department  of  Interior,  Bureau  of  Reclamation  Library 
(1962). 

Regis  College,  Dayton  Memorial  Library  (1915). 

Supreme  Court  Library  (1978). 

University  of  Denver,  Penrose  Library  (1909). 

U.S.  Court  of  Appeals  for  Tenth  Circuit  Library  (1973). 
Fort  Collins:  Colorado  State  University  Library  (1907). 
Golden:  Colorado  School  of  Mines,  Arthur  Lakes  Library 
(1939). 
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Grand  Junction:  Mesa  County  Public  Library  (1975). 
Greeley:  University  of  Northern  Colorado  Library  (1966). 
Gunnison:  Western  State  College,  Leslie  J.  Savage  Library 
(1932). 

La  Junta:  Otero  Junior  College,  Wheeler  Library  (1963). 
Lakewood:    Jefferson    County    Public    Library,    Lake  wood 
Regional  Library  (1968). 

Pueblo: 

Pueblo  Regional  Library  (1893). 

University  Southern  Colorado  Library,  Learning  Resources 
Center  (1965). 
U.S.  Air  Force  Academy:  Academy  Library  (1956). 

CONNECTICUT 

Bridgeport:  Bridgeport  Public  Library  (1884). 
Danbury:  Western  Connecticut  State  College,  Ruth  A.  Haas  Li- 
brary (1967). 

Danielson:  Quinebaug  Valley  Community  College  (1975). 

Enfield:  Enfield  Public  Library  (1967). 

Hartford: 

Connecticut  State  Library  (unknown)-REGIONAL. 

Hartford  Public  Library  (1945). 

Trinity  College  Library  (1895). 
Middletown:  Wesleyan  University  Library  (1906). 
Mystic:  Marine  Historical  Association,  Inc.,  G.  W.  Blunt  White 
Library  (1964). 

New  Britain:  Central  Connecticut  State  College,  Elihu  Burritt  Li- 
brary (1973). 
New  Haven: 

Southern  Connecticut  State  College  Library  (1968). 

Yale  University  Library  (1859). 
New  London: 

Connecticut  College  Library  (1926). 

U.S.  Coast  Guard  Academy  Library  (1939). 
Stamford:  Stamford  Public  Library  (1973). 
Storrs:  University  of  Connecticut,  Wilbur  Cross  Library  (1907). 
Waterbury: 

Post  College,  Traurig  Library  (1977). 

Silas  Bronson  Library  (1869). 
West  Haven:  University  of  New  Haven  Library  (1971). 

DELAWARE 

Dover: 

Delaware  State  College,  William  C.  Jason  Library  (1962). 
State  Department  of  Community  Affairs  and  Economic 

Development,  Division  of  Libraries  (1972). 
State  Law  Library  in  Kent  County  (unknown). 
Georgetown: 

Delaware  Technical  and  Community  College,  Southern 

Branch  Library  (1968). 
Sussex  County  Law  Library  (1976). 
Newark:  University  of  Delaware,  Morris  Library  (1907). 
Wilmington: 

Delaware  Law  School  Library  (1976). 
New  Castle  County  Law  Library  (1974). 
Wilmington  Institute  and  New  Castle  County  Library 
(1861). 

DISTRICT  OF  COLUMBIA 

Washington: 

Administrative  Conference  of  U.S.  Library  (1977). 
Advisory  Commission  on  Intergovernmental  Relations  Li- 
brary (1972). 
Civil  Aeronautics  Board  Library  (1975). 
Civil  Service  Commission  Library  (1963). 
Department  of  Commerce  Library  (1955). 


Department  of  Health,  Education,  and  Welfare  Library 
(1954). 

Department  of  Housing  and  Urban  Development  Library 
(1969). 

Department  of  the  Interior  Central  Library  (1895). 
Department  of  Justice  Main  Library  (1895). 
Department  of  Labor  Library  (1976). 
Department  of  State  Library  (1895). 

Department  of  State,  Office  of  Legal  Advisor,  Law  Library 
(1966). 

Department  of  Transportation,  National  Highway  Traffic 

Safety  Administration  Library  (1968). 
District  of  Columbia  Public  Library  (1943). 
Federal  City  College  Library  (1970). 
Federal  Deposit  Insurance  Corporation  Library  (1972). 
Federal  Election  Commission  Library  (1975). 
Federal  Reserve  System  Law  Library  (1976). 
General  Accounting  Office  Library  (1975). 
General  Services  Administration  Library  (1975). 
Georgetown  University  Library  (1969). 
Indian  Claims  Commission  Library  (1968). 
Library  of  Congress,  Gift  and  Exchange  Division  (1977). 
National  Defense  University  Library  (1895). 
Navy  Department  Library  (1895). 

Navy  Department,  Office  of  Judge  Advocate  General  Li- 
brary (1963). 

Office  of  Management  and  Budget  Library  (1965). 

Office  of  The  Adjutant  General,  Department  of  Army  Li- 
brary (1969). 

Postal  Service  Library  (1895). 

Research  Library,  Board  of  Governors  of  the  Federal 

Reserve  System  (1978). 
Treasury  Department  Library  (1895). 
U.S.  Court  of  Appeals,  Judge's  Library  (1975). 
U.S.  Supreme  Court  Library  (1978). 
Veterans*  Administration,  Central  Office  Library  (1976). 


FLORIDA 

Boca  Raton:  Florida  Atlantic  University  Library  (1963). 
Clearwater:  Clearwater  Public  Library  (1972). 
Coral  Gables:  University  of  Miami  Library  (1939). 
Crestview:  Robert  F.  L.  Sikes  Public  Library  (1978). 
Daytona  Beach:  Volusia  County  Public  Libraries  (1963). 
DeLand:  Stetson  University,  duPont-Ball  Library  (1887). 
Fort  Lauderdale: 

Broward  County  Library  System  (1967). 

Nova  University  Law  Library  (1967). 
Fort  Pierce:  Indian  River  Community  College  Library  (1975). 
Gainesville:  University  of  Florida  Libraries  (1907)-REGION- 

AL. 
JacksonvUle: 

Haydon  Bums  Library  (1914). 

Jacksonville  University,  Swisher  Library  (1962). 

University  of  North  Florida  Library  (1972). 
Lakeland:  Lakeland  Public  Library  (1928). 
Leesburg:  Lake-Sumter  Community  College  Library  (1963). 
Melbourne:  Florida  Institute  of  Technology  Library  (1963). 
Miami: 

Florida  International  University  Library  (1970). 
Miami  Public  Library  (1952). 
North  Miami:  Florida  International  University,  North  Miami 

Campus  Library  (1977). 
Opa  Locka:  Biscayne  College  Library  (1966). 
Orlando:  Florida  Technological  University  Library  (1966). 
Palatka:  St.  Johns  River  Junior  College  Library  (1963). 
Pensacola:  University  of  West  Florida,  John  C.  Pace  Library 
(1966). 

Port  Charlotte:  Charlotte  County  Library  System  (1973). 
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St.  Petersburg: 

St.  Petersburg  Public  Library  (1965). 

Stetson  University  College  Law  Library  (1975). 
Sarasota:  Selby  Public  Library  (1970). 
Tallahassee: 

Florida  Agricultural  and  Mechanical  University,  Coleman 

Memorial  Library  (1936). 
Florida  State  University,  R.  M.  Stozier  Library  (1941). 

(1941). 

Florida  Supreme  Court  Library  (1974). 

State  Library  of  Florida  (1929). 
Tampa: 

Tampa  Public  Library  (1965). 

University  of  South  Florida  Library  (1962). 

University  of  Tampa,  Merle  Kelce  Library  (1953). 
Winter  Park:  Rollins  College,  Mills  Memorial  Library  (1909). 

GEORGU 

Albany:  Albany  Public  Library  (1964). 

Americus:  Georgia  Southwestern  College,  James  Earl  Carter  Li- 
brary (1966). 

Athens:  University  of  Georgia  Libraries  (1907)-REGIONAL. 
Atlanta: 

Atlanta  Public  Library  (1880). 

Atlanta  University,  Trevor  Amett  Library  (1962). 

Emory  University,  Robert  W.  Woodruff  Library  (1928). 

Emory  University,  School  of  Law  Library  (1968). 

Georgia  Institute  of  Technology,  Price  Gilbert  Memorial  Li- 
brary (1963). 

Georgia  State  Library  (unknown). 

Georgia  State  University  Library  (1970). 
Augusta:  Augusta  College  Library  (1962). 
Brunswick:  Brunswick-Glyn  County  Regional  Library  (1965). 
Carrollton:  West  Georgia  College,  Sanford  Library  (1962). 
Columbus:  Columbus  College,  Simon  Schwob  Memorial  Library 
(1975). 

Dahlonega:  North  Georgia  College  Library  (1939). 

Dalton:  Dalton  Junior  College  Library  (1978). 

Decatur:  Dekalb  Community  College-South  Campus,  Learning 
Resources  Center  (1973). 

Macon:  Mercer  University  Library  (1964). 

Marietta:  Kennesaw  Junior  College  Library  (1968). 

Milledgeville:  Georgia  College  at  Milledgeville,  Ina  Dillard 
Russell  Library  (1950). 

Mount  Berry:  Berry  College,  Memorial  Library  (1970). 

Savannah:  Savannah  PubUc  and  Chatham-EfRngham  Liberty 
Regional  Library  (1857). 

Statesboro:  Georgia  Southern  College  Library  (1939). 

Valdosta:  Valdosta  State  College,  Richard  Holmes  Powell  Li- 
brary (1956). 

GUAM 

Agana:  Nieves  M.  Flores  Memorial  Library  (1962). 


HAWAII 

Hilo:  University  of  Hawaii,  Hilo  Campus  Library  (1962). 
Honolulu: 

Hawaii  Medical  Library,  Inc.  (1968). 

Hawaii  State  Library  (1929). 

Municipal  Reference  Library  of  the  City  and  County  of 
Honolulu  (1965). 

Supreme  Court  Law  Library  (1973). 

University  of  Hawaii  Library  (1907)-REGIONAL. 
Laie:  Church  College  of  Hawaii,  Woolley  Library  (1964). 
Lihue:  Kauai  Public  Library  (1967). 


Pearl  City:  Leeward  Community  College  Library  (1967). 
Wailuku:  Maui  Public  Library  (1962). 

IDAHO 

Boise: 

Boise  State  University  Library  (1966). 

Boise  Public  Library  and  Information  Center  (1929). 

Idaho  State  Law  Library  (unknown). 

Idaho  State  Library  (1971). 
Caldwell:  College  of  Idaho,  Terteling  Library  (1930). 
Moscow:  University  of  Idaho  Library  (1907)-REGIONAL. 
Pocatello:  Idaho  State  University  Library  (1908). 
Rexburg:  Ricks  College,  David  O.  McKay  Library  (1946). 
Twin  Falls:  College  of  Southern  Idaho  Library  (1970). 


ILLINOIS 

Bloomington:  Illinois  Wesleyan  University  Libraries  (1964). 
Carbondale:  Southern  Illinois  University  Library  (1932). 
Carlinville:  Blackburn  College  Library  (1954). 
Carterville:  Shawnee  Library  System  (1971). 
Champaign:  University  of  Illinois  Law  Library,  College  of  Law 
(1965). 

Charleston:  Eastern  Illinois  University,  Booth  Library  (1962). 
Chicago: 

Chicago  PubUc  Library  (1876). 

Chicago  State  University  Library  (1954). 

DePaul  University,  Lincoln  Park  Campus  Library  (1975). 

Field  Museum  of  Natural  History  Library  (1963). 

John  Crerar  Library  (1909). 

Loyola  University  of  Chicago,  E.  M.  Cudahy  Memorial  Li- 
brary (1966). 

Northeastern  Illinois  University  Library  (1961). 

University  of  Chicago  Law  Library  (1964). 

University  of  Chicago  Library  (1897). 

University  of  Illinois,  Chicago  Circle  Campus  Library 
(1957). 

Decatur:  Decatur  Public  Library  (1954). 

De  Kalb:  Northern  Illinois  University,  Swen  Franklin  Parson  Li- 
brary (1960). 

Edwardsville:  Southern  Illinois  University,  Lovejoy  Memorial 

Library  (1959). 
Elsah:  Principia  College,  Marshall  Brooks  Library  (1957). 
Evanston:  Northwestern  University  Library  (1876). 
Freeport:  Freeport  Public  Library  (1905). 
Galesburg:  Galesburg  PubUc  Library  (1896). 
Jacksonville:   MacMurray  College,   Henry   Pfeiffer  Library 

(1929). 

Kankakee:  Olivet  Nazarene  College,   Benner  Library  and 

Resource  Center  (1946). 
Lake  Forest:  Lake  Forest  College,  Donnelley  Library  (1962). 
Lebanon:  McKendree  College,  Hohnan  Library  (1968). 
Lisle:  Illinois  Benedictine  College,  Theodore  F.  Lownik  Library 

(1911). 

Lockport:  Lewis  University  Library  (1952). 

Macomb:  Western  Illinois  University  Memorial  Library  (1962). 

Moline:  Black  Hawk  College,  Learning  Resources  Center  (1970). 

Monmouth:  Monmouth  College  Library  (1860). 

Morton  Grove:  Oakton  Community  College  Library  (1976). 

Mt.  Carmel:  Wabash  Valley  College  Library  (1975). 

Mt.  Prospect:  Mt.  Prospect  Public  Library  (1977). 

Normal:  Illinois  State  University,  Milner  Library  (1877). 

Oak  Park:  Oak  Park  Public  Library  (1963). 

Oglesby:  Illinois  Valley  Community  College  Library  (1976). 

Palos  Hills:  Moraine  Valley  Community  College  Library  (1972). 

Park  Forest  South:  Governors  State  University  Library  (1974). 
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Peoria: 

Bradley  University,  Cullom  Davis  Library  (1963). 

Peoria  Public  Library  (1883). 
River  Forest:  Rosary  College  Library  (1966). 
Rockford:  Rockford  Public  Library  (unknown). 
Springfield:  Illinois  State  Library  (unknown)-REGIONAL. 
Urbana:  University  of  Illinois  Library  (1907). 
Wheaton:  Wheaton  College  Library  (1964). 
Woodstock:  Woodstock  Public  Library  (1963). 

INDIANA 

Anderson:  Anderson  College,  Charles  E.  Wilson  Library  (1959). 
Bloomington:  Indiana  University  Library  (1881). 
Crawfordsville:  Wabash  College,  Lilly  Library  (1906). 
Evansville: 

Evansville  and  Vanderburgh  County  Public  Library  (1928). 
Indiana  State  University,  Evansville  Campus  Library  (1969). 
Fort  Wayne: 

Indiana-Purdue  Universities,  Walter  E.  Helmke  Library 
(1965). 

Public  Library  of  Fort  Wayne  and  Allen  County  (1896). 
Franklin:  Franklin  College  Library  (1976). 
Gary: 

Gary  Public  Library  (1943). 

Indiana  University,  Northwest  Campus  Library  (1966). 
Greencastle:  De  Pauw  University,  Roy  O.  West  Library  (1879). 
Hammond:  Hammond  PubUc  Library  (1964). 
Hanover:  Hanover  College  Library  (1892). 
Huntington:  Huntington  College  Library  (1964). 
Indianapolis: 

Butler  University,  Irwin  Library  (1965). 

Indiana  State  Library  (unknown)-REGIONAL. 

Indiana  Supreme  Court  Law  Library  (1975). 

Indiana  University,  Law  Library  (1967). 

Indianapolis-Marion  County  PubUc  Library  (1906). 
Kokomo:  Indiana  University,  Kokomo  Regional  Campus  Li- 
brary (1969). 
Lafayette:  Pxirdue  University  Library  (1907). 
Muncie: 

Ball  State  University  Library  (1959). 
Muncie  Public  Library  (1906). 
New  Albany:  Indiana  University,  Southeastern  Campus  Library 
(1965). 

Notre  Dame:  University  of  Notre  Dame,  Memorial  Library 
(1883). 

Rensselaer:  St.  Joseph's  College  Library  (1964). 
Richmond: 

Earlham  College,  Lilly  Library  (1964). 

Morrison-Reeves  Library  (1906). 
South  Bend:  Indiana  University  at  South  Bend  Library  (1965). 
Terre  Haute:  Indiana  State  University,  Cimningham  Memorial 
Library  (1906). 

Valparaiso:  Valparaiso  University,  Moellering  Memorial  Library 
(1930). 

IOWA 

Ames:  Iowa  State  University  of  Science  and  Technology  Li- 
brary (1907). 

Cedar  Falls:  University  of  Northern  Iowa  Library  (1946). 
Council  Bluffs: 

Free  Public  Library  (1885). 

Iowa  Western  Community  College,  Hoover  Media  Library 
(1972). 

Davenport:  Davenport  Public  Library  (1973). 
Des  Moines: 

Drake  University,  Cowles  Library  (1966). 

Drake  Univer^ty  Law  Library  (1972). 


State  Library  Commission  of  Iowa  (unknown). 
Public  Library  of  Des  Moines  (1888). 
Dubuque: 

Carnegie-Stout  Public  Library  (unknown). 

Loras  College,  Wahlert  Memorial  Library  (1967). 
Fayette:  Upper  Iowa  College,  Henderson- Wilder  Library  (1974). 
Grinnell:  Grinnell  College,  Burling  Library  (1874). 
Iowa  City: 

University  of  Iowa,  Law  Library  (1968). 

University  of  Iowa  Library  (1 884)-REGIONAL. 
Lamoni:  Graceland  College,  Frederick  Madison  Smith  Library 
(1927). 

Mason  City:  North  Iowa  Area  Community  College  Library 
(1976). 

Mount  Vernon:  Cornell  College,  Russell  D.  Cole  Library  (1896). 
Orange  City:  Northwestern  University,  Ramaker  Library  (1970). 
Sioux  City:  Sioux  City  Public  Library  (1894). 

KANSAS 

Atchison:  Benedictine  College  Library  (1965). 
Baldvvdn  City:  Baker  University  Library  (1908). 
Colby:  Colby  Community  Junior  College  Library  (1968). 
Emporia:  Emporia  State  University,  William  Allen  White  Li- 
brary (1909). 

Hays:  Fort  Hays  Kansas  State  College,  Forsyth  Library  (1926). 

Hutchinson:  Hutchinson  Public  Library  (1963). 

Lawrence: 

University  of  Kansas,  Watson  Library  (1869)-REGIONAL. 

University  of  Kansas  Law  Library  (1971). 
Manhattan:  Kansas  State  University,  Farrell  Library  (1907). 
Pittsburg:  Pittsburg  State  University,  Porter  Library  (1952). 
Salina:  Kansas  Wesleyan  University,  Memorial  Library  (1930). 
Topeka: 

Kansas  State  Historical  Society  Library  (1877). 
Kansas  State  Library  (unknown). 
Kansas  Supreme  Court  Law  Library  (1975). 
Washburn  University  of  Topeka,  Law  Library  (1971). 
Wichita:  Wichita  State  University  Library  (1901). 


KENTUCKY 

Ashland:  Ashland  Public  Library  (1946). 

Barbourville:  Union  College,  Abigail  E.  Weeks  Memorial  Li- 
brary (1958). 

Bowling    Green:    Western    Kentucky    University,  Cravens 

Graduate  Center  and  Library  (1934). 
Covington:  Thomas  More  College  Library  (1970). 
Danville:  Centre  College,  Grace  Doherty  Library  (1884). 
Frankfort: 

Kentucky  Department  of  Libraries  (1967). 

Kentucky  State  University,  Blazer  Library  (1972). 

State  Law  Library  (unknown). 
Highland  Heights:  Northern  Kentucky  University,  W.  Frank 

Steely  Library  (1973). 
Hopkinsville:  Hopkinsville  Community  College  Library  (1976). 
Lexington: 

University  of  Kentucky,  Law  Library  (1968). 
University  of  Kentucky,  Margaret  I.  King  Library  (1907)- 
REGIONAL. 
Louisville: 

Louisville  Free  Public  Library  (1904). 
University  of  Louisville,  Belknap  Campus  Library  (1925). 
University  of  Louisville  Law  Library  (1975). 
Morehead:  Morehead  State  University,  Johnson  Camden  Library 
(1955). 

Murray:  Murray  State  University  Library  (1924). 
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Owensboro:  Kentucky  Wesleyan  College  Library  (1966). 
Richmond:  Eastern  Kentucky  University,  John  Grant  Crabbe  Li- 
brary (1966). 

LOUISIANA 

Baton  Rouge: 

Louisiana  State  Library  (1976). 

Louisiana  State  University  Law  Library  (1929). 

Louisiana  State  University  Library  (1907)-REGIONAL. 

Southern  University  Library  (1952). 
Eunice:  Louisiana  State  University  at  Eunice,  Le  Doux  Library 
(1969). 

Hammond:  Southeastern  Louisiana  University,  Sims  Memorial 
Library  (1966). 

Lafayette:  University  of  Southwestern  Louisiana  Library  (1938). 
Lake  Charles:  McNeese  State  University,  Frazar  Memorial  Li- 
brary (1941). 

Monroe:  Northeast  Louisiana  University,  Sandel  Library  (1963). 
Natchitoches:  Northwestern  State  University,  Watson  Memorial 

Library  (1887). 
New  Orleans: 

Isaac  Delgado  College,  Moss  Technical  Library  (1968). 
Law  Library  of  Louisiana  (unknown). 
Loyola  University  Library  (1942). 
New  Orleans  Public  Library  (1883). 
Southern  University  in  New  Orleans  Library  (1962). 
Tulane  University,  Howard-Tilton  Memorial  Library  (1942). 
Tulane  University  Law  Library  (1976). 
U.S.  Court  of  Appeals,  Fifth  Circuit  Library  (1973). 
University  of  New  Orleans  Library  (1963). 
Pineville:  Louisiana  College,  Richard  W.  Norton  Memorial  Li- 
brary (1969). 

Ruston:  Louisiana  Technical  University  Library  (1896)-RE- 

GIONAL. 
Shreveport: 

Louisiana  State  University  at  Shreveport  Library  (1967). 
Shreve  Memorial  Library  (1923). 
Thibodaux:  Francis  T.  Nicholls  State  University,  Leonidas  Polk 
Library  (1962). 

MAINE 

Augusta: 

Maine  Law  and  Legislative  Reference  Library  (1973). 
Maine  State  Library  (unknown). 
Bangor:  Bangor  Public  Library  (1884). 

Brunswick:  Bowdoin  College,  Hawthorne-Longfellow  Library 
(1884). 

Castine:  Maine  Maritime  Academy,  Nutting  Memorial  Library 
(1969). 

Lewiston:  Bates  College  Library  (1882). 

Orono:  University  of  Maine,  Raymond  H.  Fogler  Library 
(1907)-REGIONAL. 

Portland: 

Portland  Public  Library  (1884). 

University  of  Maine  Law  Library  (1964). 
Springvale:  Nasson  College  Library  (1961). 
WatervUle:  Colby  College  Library  (1884). 

MARYLAND 

Annapolis: 

Maryland  State  Library  (unknown). 

U.S.  Naval  Academy,  Nimitz  Library  (1895). 
Baltimore: 

Enoch  Pratt  Free  Library  (1887). 

Johns  Hopkins  University,  Milton  S.  Eisenhower  Library 
(1882). 


Morgan  State  College,  Soper  Library  (1940). 

University  of  Baltimore,  Langsdale  Library  (1973). 

University  of  Maryland,  Baltimore  County  Library  (1971). 

University  of  Maryland,  School  of  Law  Library  (1969). 
Bel  Air:  Harford  Community  College  Library  (196"^. 
Beltsville:  Department  of  Agriculture,  National  Agricultural  Li- 
brary (1895). 

Bethesda:  National  Library  of  Medicine  Library  (1978). 
Chestertown:  Washington  College,  Chester  M.  Miller  Library 
(1891). 

College  Park:  University  of  Maryland,  McKeldin  Library 

(1925)-REGIONAL. 
Cumberland:  Allegany  Community  College  Library  (1974). 
Frostburg:  Frostburg  State  College  Library  (1967). 
Germantown:  Energy  Research  &  Development  Adm.  Library 

(1963). 

Patuxent  River:  Naval  Air  Station  Library  (1968). 
Rockville:  Montgomery  County  Department  of  Public  Libraries 
(1951). 

Salisbury:  Salisbury  State  College,  Blackwell  Library  (1965). 
Towson:  Goucher  College,  Julia  Rogers  Library  (1966). 
Westminster:  Western  Maryland  College  Library  (1896). 

MASSACHUSETTS 

Amherst: 

Amherst  College  Library  (1884). 

University  of  Massachusetts,  Godell  Library  (1907). 
Belmont:  Belmont  Memorial  Library  (1968). 
Boston: 

Boston  Athenaeimi  Library  (unknown). 

Boston  College,  Bapst  Library  (1963). 

Boston  Public  Library  (1859)-REGIONAL. 

Northeastern  University,  Dodge  Library  (1962). 

State  Library  of  Massachusetts  (unknown). 
Brookline:  Public  Library  of  Brookline  (1925). 
Cambridge: 

Harvard  College  Library  (1860). 

Massachusetts  Institute  of  Technology  Libraries  (1946). 

Middlesex  County  Law  Library  (1978). 
Chicopee:  Our  Lady  of  the  Elms  College  Library  (1969). 
Lowell:  University  of  Lowell/North  Campus,  Alumni/Lydon  Li- 
brary (1952). 
Lynn:  Lynn  Public  Library  (1953). 
Marlborough:  Marlborough  Public  Library  (1971). 
Medford:  Tufts  University  Library  (1899). 
Milton:  Curry  College  Library  (1972). 
New  Bedford:  New  Bedford  Free  Public  Library  (1858). 
North  Dartmouth:  Southeastern  Massachusetts  University  Li- 
brary (1965). 

North  Easton:  Stonehill  College,  Cushing-Martin  Library  (1962). 

Springfield:  Springfleld  City  Library  (1966). 

Waltham:  Brandeis  University,  Goldfarb  Library  (1965). 

Wellesley:  Wellesley  College  Library  (1943). 

Wenham:  Gordon  College,  Winn  Library  (1963). 

Williamstown:  Williams  College  Library  (unknown). 

Worcester: 

American  Antiquarian  Society  Library  (1814). 

University  of  Massachusetts,  Medical  Center  Library  (1972). 

Worcester  Public  Library  (1859). 

MICHIGAN 

Albion:  Albion  College,  Stockwell  Memorial  Library  (1966). 
Allendale:  Grand  Valley  State  College  Library  (1963). 
Alma:  Alma  College,  Monteith  Library  (1963). 
Ann  Arbor: 

Great  Lakes  Basin  Commission  Library  (1971). 

University  of  Michigan,  Harlan  Hatcher  Library  (1884). 
Benton  Harbor:  Benton  Harbor  Public  Library  (1907). 
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Bloomfleld  Hills:  Cranbrook  Institute  of  Science  Library  (1940). 
Dearborn: 

Henry  Ford  Centennial  Library  (1969). 

Henry  Ford  Community  College  Library  (1957). 
Detroit: 

Detroit  Public  Library  (1868)-REGIONAL. 

Marygrove  College  Library  (1965). 

Mercy  College  of  Detroit  Library  (1965). 

University  of  Detroit  Library  (1884). 

Wayne  State  University  Law  Library  (1971). 

Wayne  State  University,  G.  Flint  Purdy  Library  (1973). 
Dowagiac:  Southwestern  Michigan  College  Library  (1971). 
East  Lansing: 

Michigan  State  University,  Law  Library  (1971). 

Michigan  State  University  Library  (1907). 
Escanaba:  Michigan  State  Library,  Upper  Peninsula  Branch 
(1964), 

Farmington:  Martin  Luther  King  Learning  Resources  Center, 
Oakland  Community  College  (1968). 

Flint: 

Flint  Public  Library  (1967). 

University  of  Michigan,  Rint  Library  (1959). 
Grand  Rapids: 

Calvin  College  Library  (1967). 

Grand  Rapids  Public  Library  (1876). 
Houghton:  Michigan  Technological  University  Library  (1876). 
Jackson:  Jackson  District  Library  (1965). 
Kalamazoo: 

Kalamazoo  Library  System  (1907). 

Western  Michigan  University,  Dwight  B.  Waldo  Library 
(1963). 

Lansing:  Michigan  State  Library  (unknown)-REGIONAL. 

Livonia:  Schoolcraft  College  Library  (1962). 

Marquette:  Northern  Michigan  University,  Olsen  Library  (1963). 

Monroe:  Monroe  County  Library  System  (1974). 

Mt.  Clemens:  Macomb  County  Library  (1968). 

Mt.  Pleasant:  Central  Michigan  University  Library  (1958). 

Muskegon:  Hackley  Public  Library  (1894). 

OUvet:  Olivet  College  Library  (1974). 

Petoskey:  North  Central  Michigan  College  Library  (1962). 

Port  Huron:  Saint  Clair  County  Library  System  (1876). 

Rochester:  Oakland  University,  Kresge  Library  (1964). 

Saginaw:  Hoyt  Public  Library  (1890). 

Traverse  City:  Northwestern  Michigan  College,  Mark  Osterlin 

Library  (1964). 
University  Center:  Delta  College  Library  (1963). 
Warren:  Warren  Public  Library,  Arthur  J.  Miller  Branch  (1973). 
Wayne:  Wayne  Oakland  Federated  Library  System  (1957). 
Ypsilanti:  Eastern  Michigan  University  Library  (1965). 

MINNESOTA 

Bemidji:  Bemidji  State  University,  A.  C.  Clark  Library  (1963). 
Collegeville:  St.  John's  University,  Alcuin  Library  (1954). 
Duluth:  Duluth  Public  Library  (1909). 

Mankato:  Mankato  State  University  Memorial  Library  (1962). 
Minneai}olis: 

Anoka  County  Library  (1971). 

Hennepin  County  Libraries  (1971). 

Minneapolis  Public  Library  (1893). 

University  of  Miimesota,  Wilson  Library  (1907)-REGION- 
AL. 

Moorhead:  Moorhead  State  University  Library  (1956). 
Morris:  University  of  Minnesota  at  Morris  Library  (1963). 
Northfield: 

Carleton  College  Library  (1930). 

St.  Olaf  College,  Rolvaag  Memorial  Library  (1930). 
St.  Cloud:  St.  Cloud  State  University  Library  (1962). 
St.  Paul: 

Minnesota  Historical  Society  Library  (1867). 


Minnesota  State  Law  Library  (unknown). 
St.  Paul  Public  Library  (1914). 

University  of  Minnesota,  St.  Paul  Campus  Library  (1974). 
Saint  Peter:  Gustavus  Adolphus  College  Library  (1941). 
Stillwater:  Stillwater  Public  Library  (1893). 
Willmar:  Crow  River  Regional  Library  (1958). 
Winona:  Winona  State  University,  Maxwell  Library  (1969). 

MISSISSIPPI 

Cleveland:  Delta  State  University,  W.  B.  Roberts  Library  (1975). 
Clinton:  Mississippi  College  School  of  Law  Library  (1977). 
Columbus:  Mississippi  State  University  for  Women,  J.  C.  Fant 

Memorial  Library  (1920). 
Hattiesburg:  University  of  Southern  Mississippi  Library  (1935). 
Jackson: 

Jackson  State  College  Library  (1968). 
Millsaps  College,  Millsaps- Wilson  Library  (1963). 
Mississippi  Library  Commission  (1947). 
Mississippi  State  Law  Library  (unknown). 
Lonnan:  Alcorn  Agricultural  and  Mechanical  College  Library 
(1970). 

State  College:  Mississippi  State  University,  Mitchell  Memorial  Li- 
brary (1907). 
University: 

University  of  Mississippi  Library  (1833)-REGIONAL. 
University  of  Mississippi,  School  of  Law  Library  (1967). 


MISSOURI 

Cape  Girardeau:  Southeast  Missouri  State  University,  Kent  Li- 
brary (1916). 
Columbia:  University  of  Missouri  Library  (1862). 
Fayette:  Central  Methodist  College  Library  (1962). 
Fulton:  Westminster  College,  Reeves  Library  (1875). 
Jefferson  City: 

Lincoln  University,  Inman  E.  Page  Library  (1944). 

Missouri  State  Library  (1963). 

Missouri  Supreme  Court  Library  (unknown). 
Joplin:  Missouri  Southern  State  College  Library  (1966). 
Kansas  City: 

Kansas  City  Public  Library  (1881). 

Rockhurst  College  Library  (1917). 

University  of  Missouri  at  Kansas  City,  General  Library 
(1938). 

Kirksville:  Northeast  Missouri  State  Teachers  College,  Pickler 

Memorial  Library  (1966). 
Liberty:  William  Jewell  College  Library  (1900). 
RoUa:  University  of  Missouri  at  Rolla  Library  (1907). 
St.  Charles:  Lindenwood  College,  Margaret  Leggat  Butler  Li- 
brary (1973). 
St.  Joseph:  St.  Joseph  Public  Library  (1891). 
St.  Louis: 

Maryville  College  Library  (1976). 

St.  Louis  County  Library  (1970). 

St.  Louis  Pubhc  Library  (1866). 

St.  Louis  University,  Law  Library  (1967). 

St.  Louis  University,  Pius  XII  Memorial  Library  (1866). 

University  of  Missouri  at  St.  Louis,  Thomas  Jefferson  Li- 
brary (1966). 

U.S.  Court  of  Appeals,  Eighth  Circuit  Library  (1972). 

Washington  University,  John  M.  Olin  Library  (1906). 
Springfield: 

Drury  College,  Walker  Library  (1874). 

Southwest  Missouri  State  College  Library  (1963). 
Warrensburg:  Central  Missouri  State  College,  Ward  Edwards  Li- 
brary (1914). 
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MONTANA 

Billings:  Eastern  Montana  College  Library  (1924). 
Bozeman:  Montana  State  University  Library  (1907). 
Butte:  Montana  College  of  Mineral  Science  and  Technology  Li- 
brary (1901). 

Helena: 

Carroll  CoUege  Library  (1974). 
Montana  Historical  Society  Library  (unknown). 
Montana  State  Library  (1966). 
State  Law  Library  of  Montana  (1977). 
Missoula:  University  of  Montana  Library  (1909)-REGIONAL. 

NEBRASKA 

Blair:  Dana  College,  Dana-LIFE  Library  (1924). 

Crete:  Doane  College,  Whitin  Library  (1944). 

Fremont:  Midland  Lutheran  College  Library  (1924). 

Kearney:  Kearney  State  College,  Calvin  T.  Ryan  Library  (1962). 

Lincoln: 

Nebraska  Publications  Clearinghouse,  Nebraska  Library 

Commission  (1972)-REGIONAL. 
Nebraska  State  Library  (unknown). 

University  of  Nebraska,  Don  L.  Love  Memorial  Library 
(1907)-JOINT  REGIONAL. 

Omaha: 

Creighton  University,  Alumni  Library  (1964). 
Omaha  Public  Library  (1880). 

University  of  Nebraska  at  Omaha,  University  Library 
(1939). 

Scottsbluff:  Scottsbluff  Public  Library  (1925). 

Wayne:  Wayne  State  College,  U.S.  Conn.  Library  (1970). 

NEVADA 

Carson  City: 

Nevada  State  Library  (unknown). 

Nevada  Supreme  Court  Library  (1973). 
Las  Vegas: 

Clark  County  District  Library  (1974). 

University  of  Nevada  at  Las  Vegas,  James  R.  Dickinson  Li- 
brary (1959). 

Reno: 

Nevada  State  Historical  Society  Library  (1974). 
University  of  Nevada  Library  (1907)-REGIONAL 

NEW  HAMPSHIRE 

Concord: 

Franklin  Pierce  Law  Center  Library  (1973). 

New  Hampshire  State  Library  (unknown). 
Durham:  University  of  New  Hampshire  Library  (1907). 
Franconia:  Franconia  College  Library  (1972). 
Hanover:  Dartmouth  College,  Baker  Library  (1884). 
Henniker:  New  England  College  Library  (1966). 
Manchester: 

Manchester  City  Library  (1884). 

New  Hampshire  College,  H.A.B.  Shapiro  Memorial  Library 
(1976). 

St.  Anselm's  College,  Geise  Library  (1963). 
Nashua:  Nashua  Public  Library  (1971). 

NEW  JERSEY 

Bayonne:  Bayonne  Free  Public  Library  (1909). 
Bloomfield:  Free  Public  Library  of  Bloomfield  (1965). 
Bridgeton:  Cumberland  County  Library  (1966). 
Camden:  Rutgers  University-Camden  Library  (1966). 


Convent  Station:  College  of  St.  Elizabeth,  Mahoney  Library 
(1938). 

Dover:  County  College  of  Morris  Library,  Learning  Resources 

Center  (1975). 
East  Brunswick:  East  Brunswick  Public  Library  (1977). 
East  Orange:  East  Orange  Public  Library  (1966). 
Elizabeth:  Free  Public  Library  of  Elizabeth  (1895). 
Glassboro:  Glassboro  State  College,  Savitz  Learning  Resource 

Center  (1963). 
Hackensack:  Johnson  Free  PubUc  Library  (1966). 
Irvington:  Free  Public  Library  of  Irvington  (1966). 
Jersey  City: 

Free  Public  Library  of  Jersey  City  (1879). 

Jersey  City  State  College,  Forrest  A.  Irwin  Library  (1963). 
Lawrenceville:  Rider  College  Library  (1975). 
Madison:  Drew  University,  Rose  Memorial  Library  (1939). 
Mahwah:  Ramapo  CoUege  Library  (1971). 
Mount  Holly:  Burlington  County  Library  (1966). 
New  Brunswick: 

Free  Public  Library  (1908). 

Rutgers  University  Library  (1907). 
Newark: 

Newark  Public  Library  (1906)-REGIONAL. 
Rutgers-The  State  University,  John  Cotton  Dana  Library 
(1966). 

Passaic:  Passaic  Public  Library  (1964). 
Phillipsburg:  Phillipsburg  Free  Public  Library  (1976). 
Plainfield:  Plainfield  Public  Library  (1971). 
Pomona:  Stockton  State  College  Library  (1972). 
Princeton:  Princeton  University  Library  (1884). 
Rutherford:  Fairleigh  Dickinson  University,  Messier  Library 
(1953). 

Shrewsbury:  Monmouth  County  Library  (1968). 
South  Orange:  Seton  Hall  University  Library  (1947). 
Teaneck:  Fairleigh  Dickinson  University,  Teaneck  Campus  Li- 
brary (1963). 

Toms  River:  Ocean  County  College  Learning  Resources  Center 
(1966). 

Trenton: 

New  Jersey  State  Library,  Law  and  Reference  Bureau, 

Department  of  Education  (unknown). 
Trenton  Free  Public  Library  (1902). 
Union:  Kean  College  of  New  Jersey,  Nancy  Thompson  Library 
(1973). 

Upper  Montclair:  Montclair  State  College,  Harry  A.  Sprague  Li- 
brary (1967). 
Wayne:  Wayne  PubUc  Library  (1972). 

West  Long  Branch:  Monmouth  College,  Guggenheim  Memorial 

Library  (1963). 
Woodbridge:  Free  Public  Library  of  Woodbridge  (1965). 


NEW  MEXICO 

Albuquerque: 

University  of  New  Mexico,  Medical  Center  Library  (1973). 
University  of  New  Mexico,  School  of  Law  Library  (1973). 
University  of  New  Mexico,  Zimmerman  Library  (1896)-RE- 
GIONAL. 

Hobbs:  New  Mexico  Junior  College,  Pannell  Library  (1969). 
Las  Cruces:  New  Mexico  State  University  Library  (1907). 
Las  Vegas:  New  Mexico  Highlands  University,  Donnelly  Li- 
brary (1913). 

Portales:  Eastern  New  Mexico  University  Library  (1962). 
Santa  Fe: 

New  Mexico  State  Library  (1960)-REGIONAL. 
Supreme  Court  Law  Library  (unknown). 
Silver  City:  Western  New  Mexico  University,  Miller  Library 
(1972). 
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NEW  YORK 

Albany: 

New  York  State  Library  (uiiknown)-REGIONAL. 
State  University  of  New  York  at  Albany  Library  (1964). 
Auburn:  Seymour  Library  (1972). 

Bayside:  Queensborough  Community  College  Library  (1972). 
Binghamton:  State  University  of  New  York  at  Binghamton  Li- 
brary (1962). 

Brockport:  State  University  of  New  York,  Drake  Memorial  Li- 
brary (1967). 

Bronx: 

Herbert  H.  Lehman  College  Library  (1967). 

New  York  Public  Library,  Mott  Haven  Branch  (1973). 
Bronxville:  Sarah  Lawrence  College  Library  (1969). 
Brooklyn: 

Brooklyn  College  Library  (1936). 

Brooklyn  Law  School,  Law  Library  (1974). 

Brooklyn  Public  Library  (1908). 

Polytechnic  Institute  of  Brooklyn,  Spicer  Library  (1963). 
Pratt  Institute  Library  (1891). 

State  University  of  New  York,  Downstate  Medical  Center 
Library  (1958). 

Buffalo: 

Buffalo  and  Erie  County  Public  Library  (1895). 
State  University  of  New  York  at  Buffalo,  Lockwood 
Memorial  Library  (1963). 
Canton:  St.  Lawrence  University,  Owen  D.  Young  Library 
(1920). 

Cheektowago:  Cheektowago  Public  Library  (1978). 
Coming:  Coming  Community  College,  Arthur  A.  Houghton,  Jr. 
Library  (1963). 

Cortland:  State  University  of  New  York,  College  at  Cortland, 
Memorial  Library  (1964). 

Delhi:  State  University  Agricultural  and  Technical  College  Li- 
brary (1970). 

Douglaston:  Cathedral  College  Library  (1971). 

East  Islip:  East  Islip  Public  Library  (1974). 

Elmira:  Elmira  College,  Gannett-Tripp  Learning  Center  (1956). 

Farmingdale:  State  University  Agricultural  and  Technical 
Institute  at  Farmingdale  Library  (1917). 

Flushing:  Queens  College,  Paul  Klapper  Library  (1939). 

Garden  City:  Adelphi  University,  Swirbul  Library  (1966). 

Geneseo:  State  University  College,  Milne  Library  (1967). 

Greenvale:  C.  W.  Post  College,  B.  Davis  Schwartz  Memorial  Li- 
brary (1965). 

Hamilton:  Colgate  University  Library  (1902). 

Hempstead:  Hofstra  University  Library  (1964). 

Ithaca: 

Comell  University  Library  (1907). 

New  York  State  Colleges  of  Agriculture  and  Home 
Economics,  Albert  R.  Mann  Library  (1943). 

Jamaica: 

Queens  Borough  PubUc  Library  (1926). 

St.  John's  University  Library  (1956). 
Kings  Point:  U.S.  Merchant  Marine  Academy  Library  (1962). 
Mount  Vemon:  Mount  Vemon  Public  Library  (1962). 
New  Paltz:  State  University  College  Sojoumer  Truth  Library 

(1965). 
New  York  City: 

City  University  of  New  York,  City  College  Library  (1884). 

College  of  Insurance,  Ecker  Library  (1965). 

Columbia  University  Libraries  (1882). 

Cooper  Union  Library  (1930). 

Fordham  University  Library  (1937). 

Medical  Library  Center  of  New  York  (1976). 

New  York  Law  Institute  Library  (1909). 

New  York  Public  Library  (Astor  Branch)  (1907). 

New  York  Public  Library  (Lenox  Branch)  (1884). 

New  York  University  Libraries  (1967). 

New  York  University,  Law  Library  (1973). 
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State  University  of  New  York,  Maritime  College  Library 
(1947). 

U.S.  Court  of  Appeals  Library  (1976). 
Newburgh:  Newburgh  Free  Library  (1909). 
Niagara  Falls:  Niagara  Falls  Public  Library  (1976). 
Oakdale:  DowUng  College  Library  (1965). 
Oneonta:  State  University  College,  James  M.  Milne  Library 
(1966). 

Oswego:  State  University  College,  Penfield  Library  (1966). 
Plattsburgh:  State  University  College,  Benjamin  F.  Feinberg  Li- 
brary (1967). 

Potsdam: 

Clarkson  College  of  Technology,  Harriet  Call  Bumap 

Memorial  Library  (1938). 
State  University  College,  Frederick  W.  Crumb  Memorial  Li- 
brary (1964). 
Poughkeepsie:  Vassar  College  Library  (1943). 
Purchase:  State  University  of  New  York,  College  at  Purchase  Li- 
brary (1969). 
Rochester: 

Rochester  Public  Library  (1963). 
University  of  Rochester  Library  (1880). 
St.  Bonaventure:  St.  Bonaventure  College,  Friedsam  Memorial 

Library  (1938). 
Saratoga  Springs:  Skidmore  College  Library  (1964). 
Schenectady:  Union  College,  Schaffer  Library  (1901). 
Southampton:  Southampton  College  Library  (1973). 
Staten  Island  (Grymes  Hill):  Wagner  College,  Horrmann  Li- 
brary (1953). 

Stony  Brook:  State  University  of  New  York  at  Stony  Brook  Li- 
brary (1963). 
Syracuse:  Syracuse  University  Library  (1878). 
Troy:  Troy  Public  Library  (1869). 
Uniondale:  Nassau  Library  System  (1965). 
Utica: 

Utica  Public  Library  (1885). 

Utica/Rome  State  University  College  Library  (1977). 
West  Pomt:  U.S.  Military  Academy  Library  (unknown). 
Yonkers:  Yonkers  Public  Library  (1910). 
Yorktown  Heights:  Mercy  College  at  Fox  Meadow  Library. 


NORTH  CAROLINA 

Asheville:  University  of  North  Carolina  at  Asheville,  D.  Hiden 
Ramsey  Library  (1965). 

Boiling  Springs:  Gardner-Webb  College,  Dover  Memorial  Li- 
brary (1974). 

Boone:  Appalachian  State  University  Library  (1963). 
Buies  Creek:  Campbell  College,  Carrie  Rich  Memorial  Library 
(1965). 

Chapel  Hill:  University  of  North  Carolina  Louis  Round  Wilson 
Library  (1884)-REGIONAL. 

Charlotte: 

Public  Library  of  Charlotte  and  Mecklenburg  County 
(1964). 

Queens  College,  Everette  Library  (1927). 
University  of  North  Carolina  at  Charlotte,  Atkins  Library 
(1964). 

Cullowhee:  Western  Carolina  University,  Hunter  Library  (1953). 
Davidson:  Davidson  College,  Hugh  A.  &  Jane  Grey  Memorial 
Library  (1893). 

Durham: 

Duke  University,  William  R.  Perkins  Library  (1890). 
North  Carolina  Central  University,  James  E.  Shepard 
Memorial  Library  (1973). 
Elon  College:  Elon  College  Library  (1971). 
Fayetteville:  Fayetteville  State  University,  Chesnutt  Library 
(1971). 


Greensboro: 

North    Carolina    Agricultural    and    Technical  State 
University,  F.  D.  Bluford  Library  (1937). 

University  of  North  Carolina  at  Greensboro,  Walter  Clinton 
Jackson  Library  (1963). 
Greenville:  East  Carolina  University,  J.  Y.  Joyner  Library 
(1951). 

Laurinburg:  St.  Andrews  Presbyterian  College,  DeTamble  Li- 
brary (1969). 

Lexington:  Davidson  County  Public  Library  System  (1971). 
Mount  Olive:  Mount  Olive  College,  Moye  Library  (1971). 
Murfreesboro:  Chowan  College,  Whitaker  Library  (1963). 
Pembroke:  Pembroke  State  University,  Mary  Livermore  Library 
(1965). 

Raleigh: 

North  Carolina  State  Library  (unknown). 

North  Carolina  State  University,  D.  H.  Hill  Library  (1923). 

North  Carolina  Supreme  Court  Library  (1972). 

Wake  County  Public  Libraries  (1969). 
Rocky  Mount:  North  Carolina  Wesleyan  College  Library  (1969). 
Salisbury:  Catawba  College  Library  (1925). 
Wilmington:  University  of  North  Carolina  at  Wilmington, 

WUliam  M.  Randall  Library  (1965). 
Wilson:  Atlantic  Christian  College,  Clarence  L.  Hardy  Library 

(1930). 
Winston-Salem: 

Forsyth  County  Public  Library  System  (1954). 

Wake  Forest  University,  Z.  Smith  Reynolds  Library  (1902). 


NORTH  DAKOTA 

Bismarck: 

North  Dakota  State  Law  Library  (unknown). 

State  Historical  Society  of  North  Dakota  (1907). 

State  Library  Commission  Library  (1971). 

Veterans  Memorial  Public  Library  (1967). 
Dickinson:  Dickinson  State  College  Library  (1968). 
Fargo: 

Fargo  PubUc  Library  (1964). 

North  Dakota  State  University  Library  (1907)-REGION- 
AL,  in  cooperation  with  University  of  North  Dakota, 
Chester  Fritz  Library  at  Grand  Forks. 
Grand  Forks:  University  of  North  Dakota,  Chester  Fritz  Library 
(1890). 

Minot:  Minot  State  College,  Memorial  Library  (1925). 
Valley  City:  State  College  Library  (1913). 

OHIO 

Ada:  Ohio  Northern  University,  J.  P.  Taggart  Law  Library 
(1965). 

Akron: 

Akron  Public  Library  (1952). 

University  of  Akron  Library  (1963). 
Alliance:  Mount  Union  College  Library  (1888). 
Ashland:  Ashland  College  Library  (1938). 
Athens:  Ohio  University  Library  (1886). 

Batavia:  Clermont  General  and  Technical  College  Library 
(1973). 

Bluffton:  Bluffton  College,  Musselman  Library  (1951). 
Bowling  Green:  Bowling  Green  State  University  Library  (1933). 
Canton:  Malone  College,  Everett  L.  Cattell  Library  (1970). 
Chardon:  Geauga  County  Public  Library  (1971). 
Cincinnati: 

Public  Library  of  Cincinnati  and  Hamilton  County  (1884). 
University  of  Cincinnati  Library  (1929). 
Cleveland: 

Case   Western   Reserve  University,   Freiberger  Library 
(1913). 
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Cleveland    Heights-University    Heights    Public  Library 

(1970)  . 

Cleveland  Public  Library  (1886). 
Cleveland  State  University  Library  (1966). 
John  Carroll  University,  Grasselli  Library  (1963). 
Municipal  Reference  Library  (1970). 
Columbus: 

Capital  University  Library  (1968). 

Ohio  State  Library  (unknown)-REGIONAL. 

Ohio  State  University,  William  Oxley  Thompson  Memorial 

Library  (1907). 
Ohio  Supreme  Court  Law  Library  (1973). 
The  Public  Library  of  Columbus  and  Franklin  County 

(1885). 

Dayton: 

Dayton  and  Montgomery  County  Public  Library  (1909). 
University  of  Dayton,  Albert  Emanuel  Library  (1969). 
Wright  State  University  Library  (1965). 
Delaware:  Ohio  Wesleyan  University,  L.  A.  Beeghly  Library 
(1845). 

Elyria:  Elyria  Public  Library  (1966). 
Findlay:  Findlay  College,  Shafer  Library  (1969). 
Gambier:  Kenyon  College,  Gordon  Keith  Chalmers  Memorial 
Library  (1873). 

Granville:  Denison  University,  William  Howard  Doane  Library 
(1884). 

Hiram:  Hiram  College,  Teachout-Price  Memorial  Library  (1874). 
Kent:  Kent  State  University  Library  (1962). 
Marietta:  Marietta  College,  Dawes  Memorial  Library  (1884). 
Middletown:  Miami  University  at  Middletown,  Gardner-Harvey 

Library  (1970). 
New  Concord:  Muskingum  College  Library  (1966). 
Oberlin:  Oberlin  College  Library  (1858). 
Oxford:  Miami  University,  Alumni  Library  (1909). 
Portsmouth:  Portsmouth  Public  Library  (unknown). 
Rio  Grande:  Rio  Grande  College,  Jeanette  Albiez  Davis  Library 

(1966). 

Springfield:  Warder  Public  Library  (1884). 
Steubenville: 

College  of  Steubenville,  Starvaggi  Memorial  Library  (1971). 

Public  Library  of  Steubenville  and  Jefferson  County  (1950). 
Tiffin:  Heidelberg  College,  Leon  A.  Beeghly  Library  (1964). 
Toledo: 

Toledo-Lucas  County  Public  Library  (1884). 

University  of  Toledo  Library  (1965). 
Westerville:  Otterbein  College  (1967). 
Wooster:  College  of  Wooster,  the  Andrews  Library  (1966). 
Youngstown: 

Public  Library  of  Youngstown  and  Mahoning  County 
(1923). 

Youngstown  State  University,  WilUam  F.  Maag  Library 

(1971)  . 

OKLAHOMA 

Ada:  East  Central  Oklahoma  State  University,  Linscheid  Library 
(1914). 

Alva:  Northwestern  Oklahoma  State  University  Library  (1907). 
Bartlesville:  United  States  ERDA-BERC  Library  (1962). 
Bethany:  Bethany  Nazarene  College,  R.  T.  Williams  Library 
(1971). 

Durant:  Southeastern  Oklahoma  State  University  Library  (1929). 
Edmond:  Central  State  University  Library  (1934). 
Enid:  Public  Library  of  Enid  and  Garfield  County  (1908). 
Langston:  Langston  University,  G.  Lamar  Harrison  Library 
(1941). 

Muskogee:  Muskogee  Public  Library  (1971). 
Norman:  University  of  Oklahoma  Libraries  (1893). 
Oklahoma  City: 

Oklahoma  County  Libraries  (1974). 


Oklahoma  City  University  Library  (1963). 

Oklahoma  Department  of  Libraries  (1893)-REGIONAL. 
Shawnee:  Oklahoma  Baptist  University  Library  (1933). 
Stillwater:  Oklahoma  State  University  Library  (1907). 
Tahlequah:  Northeastern  Oklahoma  State  University,  John 
Vaughan  Library  (1923). 

Tulsa: 

Tulsa  City-County  Library  Commission  (1963). 
University  of  Tulsa,  McFarlin  Library  (1929). 
Weatherford:  Southwestern  Oklahoma  State  University,  Al 
Harris  Library  (1958). 

OREGON 

Ashland:  Southern  Oregon  College  Library  (1953). 
Corvallis:  Oregon  State  University  Library  (1907). 
Eugene:  University  of  Oregon  Library  (1883). 
Forest  Grove:  Pacific  University  Library  (1897). 
La  Grande:  Eastern  Oregon  College,  Walter  M.  Pierce  Library 
(1954). 

McMinnville:  Linfield  College,  Northup  Library  (1965). 
Monmouth:  Oregon  College  of  Education  Library  (1967). 
Portland: 

Department  of  Energy,  Bonneville  Power  Administration 
Library  (1962). 

Lewis  and  Clark  College,  Aubrey  R.  Watzek  Library 
(1967). 

Library  Association  of  Portland  (1884). 
Portland  State  University  Library  (1963)-REGIONAL. 
Reed  College  Library  (1912). 
Salem: 

Oregon  State  Library  (unknown). 
Oregon  Supreme  Court  Library  (1974). 
Willamette  University  Library  (1969). 

PENNSYLVANIA 

AUentown:  Muhlenberg  College,  Haas  Library  (1939). 

Allegheny:  Alleghany  County  Law  Library  (1977). 

Altoona:  Altoona  Public  Library  (1969). 

Bethlehem:  Lehigh  University,  Linderman  Library  (1876). 

Blue  Bell:  Montgomery  County  Community  College,  Learning 

Resources  Center  (1975). 
Carlisle:  Dickinson  College,  Boyd  Lee  Spahr  Library  (1947). 
Cheyney:  Cheyney  State  College,  Leslie  Pinckney  Hill  Library 

(1947). 

CoUegeville:  Ursinus  College,  Myrin  Library  (1963). 
Coraopolis:  Robert  Morris  College  Library  (1978). 
Doylestown:  Bucks  County  Free  Library,  Center  County  Li- 
brary (1970). 

East  Stroudsburg:  East  Stroudsburg  State  College,  Kemp  Li- 
brary (1966). 
Erie:  Erie  Public  Library  (1897). 

Greenville:   Thiel   College,   Langenheim  .Memorial  Library 
(1963). 

Harrisburg:  State  Library  of  Pennsylvafiia  (unknown)-REGION- 
AL. 

Haverford:  Haverford  College  Library  (1897). 

Hazleton:  Hazleton  Area  Public  Library  (1964). 

Indiana:  Indiana  University  of  Pennsylvania,  Rhodes  R.  Stabley 

Library  (1962). 
Johnstown:  Cambria  Public  Library  (1965). 
Lancaster:  Franklin  and  Marshall  College,  Fackenthal  Library 

(1895). 

Lewisburg:  Bucknell  University,  Ellen  Clarke  Bertrand  Library 
(1963). 

Mansfield:  Mansfield  State  College  Library  (1968). 
Meadville:  Allegheny  College,  Reis  Library  (1907). 
Millersville:  Millersville  State  College,  Ganser  Library  (1966). 
Monessen:  Monessen  Public  Library -(1969). 


New  Castle:  New  Castle  Free  Public  Library  (1963). 
Newtown:  Bucks  County  Community  College  Library  (1968). 
Norristown:  Montgomery  County-Norristown  Public  Library 

(1969). 
Philadelphia: 

Drexel  University  Library  (1963). 

Free  Library  of  Philadelphia  (1897). 

St.  Joseph's  College  Library  (1974). 

Temple  University,  Samuel  Paley  Library  (1947). 

Thomas  Jefferson   University,   Scott   Memorial  Library 
(1978). 

U.S.  Court  of  Appeals,  Third  Circuit  (1973). 
University  of  Pennsylvania,  Biddle  Law  Library  (1974). 
University  of  Pennsylvania  Library  (1886). 
Pittsburgh: 

Bureau  of  Mines,  Pittsburgh  Research  Center  Library 
(1962). 

Carnegie  Library  of  Pittsburgh,  Allegheny  Regional  Branch 
(1924). 

Carnegie  Library  of  Pittsburgh  (1895). 

La  Roche  College,  John  J.  Wright  Library  (1974). 

University  of  Pittsburgh,  Hillman  Library  (1910). 
Pottsville:  Pottsville  Free  Public  Library  (1967). 
Reading:  Reading  Public  Library  (1901). 
Scranton:  Scranton  Pubhc  Library  (1895). 
Shippensburg:    Shippensburg.  State   College,    Ezra  Lehman 

Memorial  Library  (1973). 
Slippery  Rock:  Slippery  Rock  State  College,  Maltby  Library 
(1965). 

Swarthmore:  Swarthmore  College  Library  (1923). 
University  Park:  Pennsylvania  State  University  Library  (1907). 
Villanova:  Villanova  University,  School  of  Law  Library  (1964). 
Warren:  Warren  Library  Association,  Warren  Public  Library 
(1885). 

Washington:  Washington  and  Jefferson  College,  Memorial  Li- 
brary (1884). 

Waynesburg:  Waynesburg  College  Library  (1964). 

West  Chester:  West  Chester  State  College,  Francis  Harvey 
Green  Library  (1967). 

Wilkes-Barre:  King's  College,  D.  Leonard  Corgan  Library 
(1949). 

Williamsport:  Lycoming  College  Library  (1970). 
York:  York  Junior  College  Library  (1963). 
Youngwood:    Westmoreland    County    Community  College, 
Learning  Resource  Center  (1972). 

PUERTO  RICO 

Mayaguez:  University  of  Puerto  Rico,  Mayaguez  Campus  Li- 
brary (1928). 

Ponce:  Catholic  University  of  Puerto  Rico  Library  (1966). 
Rio  Piedras:  University  of  Puerto  Rico  General  Library  (1928). 


RHODE  ISLAND 

Kingston:  University  of  Rhode  Island  Library  (1907). 
Newport:  Naval  War  College  Library  (1963). 
Providence: 

Brown  University,   John   D.   Rockefeller,   Jr.  Library 
(unknown). 

Providence  College,  Phillips  Memorial  Library  (1969). 

Providence  Public  Library  (1884). 

Rhode  Island  College  Library  (1965). 

Rhode  Island  State  Library  (before  1895). 
Warwick:  Warwick  Public  Library  (1966). 
Westerly:  Westerly  Public  Library  (1909). 
Woonsocket:  Woonsocket  Harris  Public  Library  (1977). 
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SOUTH  CAROLINA 

Charleston: 

Baptist  College  at  Charleston  Library  (1967). 

College  of  Charleston,  Robert  Scott  Small  Library  (1869). 

The  Citadel  Memorial  Library  (1962). 
Clemson:  Clemson  University  Library  (1893). 
Columbia: 

Benedict  College,  Learning  Resources  Center  (1969). 

Richland  County  PuWic  Library  (1978). 

South  Carolina  State  Library  (before  1895). 

University  of  South  Carolina  Undergraduate  Library  (1884). 
Conway:   University  of  South  Carolina,   Coastal  Carolina 

Regional  Campus  Library  (1974). 
Due  West:  Erskine  College,  McCain  Library  (1968). 
Florence: 

Florence  County  Library  (1967). 

Francis  Marion  College,  James  A.  Rogers  Library  (1970). 
Greenville: 

Furman  University  Library  (1962). 

Greenville  County  Library  (1966). 
Greenwood:  Lander  College  Library  (1967). 
Orangeburg:  South  Carolina  State  College,  Whittaker  Library 
(1953). 

Rock  Hill:  Winthrop  College  Library  (1896). 
Spartanburg:  Spartanburg  County  Public  Library  (1967). 

SOUTH  DAKOTA 

Aberdeen:  Northern  State  College  Library  (1963). 
Brookings:  South  Dakota  State  University,  Hilton  M.  Briggs  Li- 
brary (1889). 
Pierre:  South  Dakota  State  Library  (1973). 
Rapid  City: 

Rapid  City  PubUc  Library  (1963). 

South  Dsdcota  School  of  Mines  and  Technology  Library 
(1963). 
Sioux  Falls: 

Augustana   College,   Mikkelsen   Library   and  Learning 

Resources  Center  (1969). 
Sioux  Falls  Public  Library  (1903). 
Spearfish:  Black  Hills  State  College  Library  (1942). 
VermilUon:  University  of  South  Dakota,  I.  D.  Weeks  Library 
(1889). 

Yankton:  Yankton  College,  Corliss  Lay  Library  (1904). 

I 

TENNESSEE 

Bristol:  King  College  Library  (1970). 
Chattanooga: 

Chattanooga-Hamilton  County  Bicentennial  Library  (1908). 
TVA  Technical  Library  (1976). 
Clarksville:  Austin  Peay  State  University,  Felix  G.  Woodward 
Library  (1945). 

Cleveland:  Cleveland  State  Community  College  Library  (1973). 
Columbia:  Columbia  State  Community  College  Library  (1973). 
Cookeville:  Tennessee  Technological  University,  Jere  Whitson 

Memorial  Library  (1969). 
Jackson:  Lambuth  College,  Luther  L.  Gobbel  Library  (1967). 
Jefferson  City:  Carson-Newman  College  Library  (1964). 
Johnson  City:  East  Tennessee  State  University,  Sherrod  Library 

(1942). 
Knoxville: 

Public  Library  of  Knoxville  and  Knox  County,  Lawson 

McGhee  Library  (1973). 
University  of  Tennessee  Law  Library  (1971). 
University  of  Tennessee  Library  (1907). 
Martin:  University  of  Tennessee  at  Martin  Library  (1957). 


Memphis: 

Memphis    and    Shelby    County    Public    Library  and 

Information  Center  (1896). 
Memphis  State  University,  John  W.  Brister  Library  (1966). 
Murfreesboro:  Middle  Tennessee  State  University,  Andrew  L. 

Todd  Library  (1912). 

Nashville: 

Fisk  University  Library  (1965). 
Joint  University  Libraries  (1884). 

Public  Library  of  Nashville  and  Davidson  Coimty  (1884). 
Tennessee  State  Law  Library  (1976). 

Tennessee   State   Library  and  Archives,   State  Library 
Division  (unknown). 

Tennessee  State  University,  Martha  M.  Brown  Memorial  Li- 
brary (1972). 

Vanderbilt  University  Law  Library  (1976). 
Sewanee:  University  of  the  South,  Jesse  Ball  duPont  Library 

(1973)  . 

TEXAS 

Abilene:    Hardin-Simmons   University,    Rupert   and  Pauline 
Richardson  Library  (1940). 

Arlington: 

Arlington  PubHc  Library  (1970). 

University  of  Texas  at  Arlington  Library  (1963). 
Austin: 

Texas  State  Law  Library  (1972). 

Texas  State  Library  (unknown)-REGIONAL. 

University  of  Texas  at  Austin  Library  (1884). 

University  of  Texas,  Lyndon  B.  Johnson  School  of  Public 
Affairs  Library  (1966). 

University  of  Texas,  School  of  Law  Library  (1965). 
Baytown:  Lee  College  Library  (1970). 
Beaumont:  Lamar  University  Library  (1957). 
Brownwood:  Howard  Payne  University,  Walker  Memorial  Li- 
brary (1964). 

Canyon:  West  Texas  State  University  Library  (1928). 

College  Station:  Texas  Agricultural  and  Mechanical  University 

Library  (1907). 
Commerce:  East  Texas  State  University  Library  (1937). 
Corpus  Christi:  Texas  A&I  University  at  Corpus  Christi  Library 

(1976). 

Corsicana:  Navarro  Junior  College  Library  (1965). 
Dallas: 

Bishop  College,  Zale  Library  (1966). 
Dallas  Baptist  College  Library  (1967). 
Dallas  Public  Library  (1900). 

Southern  Methodist  University,  Fondren  Library  (1925). 

University  of  Texas  Health  Science  Center  Library  at 
Dallas  (1975). 
Denton:  North  Texas  State  University  Library  (1948). 
Edinburg:  Pan  American  University  Library  (1959). 
El  Paso: 

El  Paso  Public  Library  (1906). 

University  of  Texas  at  El  Paso  Library  (1966). 
Fort  Worth: 

Fort  Worth  PubUc  Library  (1905). 

Texas  Christian  University,  Mary  Couts  Burnett  Library 
(1916). 

Galveston:  Rosenberg  Library  (1909). 
Houst  m: 

Houston  Public  Library  (1884). 

North  Harris  County  College,  Learning  Resource  Center 

(1974)  . 

Rice  University,  Fondren  Library  (1967). 

University  of  Houston  Library  (1957). 
Huntsville:  Sam  Houston  State  University,  Estill  Library  (1949). 
Irving:  Irving  Municipal  Library  (1974). 
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Kingsville:  Texas  Arts  and  Industries  University  Library  (1944). 
Lake  Jackson:  Brazosport  College  Library  (1969). 
Laredo:  Laredo  Junior  College  Library  (1970). 
Longview:  Nicholson  Memorial  Public  Library  (1961). 
Lubbock:  Texas  Tech  University  Library  (1935)-REGIONAL 
Marshall:  Wiley  College,  Cole  Library  (1962). 
Mesquite:  Mesquite  Public  Library  (1975). 
Nacogdoches:  Stephen  F.  Austin  State  University,  Steen  Library 
(1965). 

Plainview:  Wayland  Baptist  College,  Van  Howeling  Memorial 

Library  (1963). 
Richardson:  University  of  Texas  at  Dallas  Library  (1972). 
San  Angelo:  Angelo  State  University,  Porter  Henderson  Library 

(1964). 
San  Antonio: 

San  Antonio  College  Library  (1972). 

San    Antonio    Public    Library,    Business    and  Science 

Department  (1899). 
St.  Mary's  University  Library  (1964). 
Trinity  University  Library  (1964). 
University  of  Texas  at  San  Antonio  Library  (1973). 
San  Marcos:  Southwest  Texas  State  University  Library  (1955). 
Seguin:  Texas  Lutheran  College,  Blumberg  Memorial  Library 
(1970). 

Sherman:  Austin  College,  Arthur  Hopkins  Library  (1963). 
Texarkana:  Texarkana  Community  College,  Palmer  Memorial  Li- 
brary (1963). 

Victoria:  University  of  Houston,  Victoria  Campus  Library 
(1973). 

Waco:  Baylor  University  Library  (1905). 

Wichita  Falls:  Midwestern  University,  Moffett  Library  (1963). 


UTAH 

Cedar  City:  Southern  Utah  State  College  Library  (1964). 
Ephraim:  Snow  College,  Lucy  A.  Phillips  Library  (1963). 
Logan:  Utah  State  University,  Merrill  Library  and  Learning 

Resources  Center  (1907)-REGIONAL. 
Ogden:  Weber  State  College  Library  (1962). 
Provo: 

Brigham  Young  University,  Lee  Library  (1908)., 
Brigham  Young  University  Law  Library  (1972). 
Salt  Lake  City: 

University  of  Utah,  Spencer  S.  Eccles  Medical  Sciences  Li- 
brary (1970). 

University  of  Utah,  Law  Library  (1966). 

University  of  Utah,  Marriott  Library  (1893). 

Utah  State  Library  Commission,  Documents  Library 
(unknown). 

Utah  State  Supreme  Court  Law  Library  (1975). 


VERMONT 

Burlington:  University  of  Vermont,  Bailey  Library  (1907). 
Castleton:  Castleton  State  College,  Calvin  Coolidge  Library 
(1969). 

Johnson:  Johnson  State  College,  John  Dewey  Library  (1955). 
LyndonviUe:  Lyndon  State  College,  Samuel  Reed  Hall  Library 
(1969). 

Middlebury:  Middlebury  College,  Egbert  Starr  Library  (1884). 
Montpelier:  Vermont  Department  of  Libraries  (before  1895). 
Northfield:  Norwich  University  Library  (1908). 
Putney:    Windham    College,    Dorothy    Culbertson  Marvin 
Memori^  Lilirary  (1965). 
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VIRGIN  ISLANDS 

Charlotte  Amalie  (St.  Thomas): 

College  of  the  Virgin  Islands,   Ralph  M.  Paiewonsky  Li- 
brary (1973). 

St.  Thomas  Public  Library  (1968). 
Christiansted  (St.  Croix):  Florence  Augusta  Stephens  Williams 
Public  Library  (1974). 

VIRGINIA 

Blacksburg:  Virginia  Polytechnic  Institute,  Newman  Library 
(1907). 

Bridgewater:  Bridgewater  College,  Alexander  Mack  Memorial 

Library  (1902). 
Charlottesville: 

University  of  Virginia,  Alderman  Library  (1910)-REGION- 

AL. 

University  of  Virginia  Law  Library  (1964). 
Chesapeake:  Chesapeake  Public  Library  System  (1970). 
Danville:  Danville  Community  College  Library  (1969). 
Emory:  Emory  and  Henry  College  Library  (1884). 
Fairfax:  George  Mason  University,  Fenwick  Library  (1960). 
Fredericksburg:  Mary  Washington  College,  E.  Lee  Trinkle  Li- 
brary (1940). 

Hampden-Sydney:  Hampden-Sydney  College,  Eggleston  Library 
(1891). 

Hampton:  Hampton  Institute,  Huntington  Memorial  Library 
(1977). 

Harrisonburg:  James  Madison  University,  Madison  Memorial  Li- 
brary (1973). 

Hollins  College:  HoUins  College,  Fishbum  Library  (1967). 
Lexington: 

Virginia  Military  Institute,  Preston  Library  (1874). 
Washington  and  Lee  University,  Cyrus  Hall  McCormick  Li- 
brary (1910). 

Martinsville:  Patrick  Henry  Community  College  Library  (1971). 
Norfolk:* 

Armed  Forces  Staff  College  Library  (1963). 
Norfolk  Public  Library  (1895). 
Old  Dominion  University  Library  (1963). 
Petersburg:  Virginia  State  College,  Johnston  Memorial  Library 
(1907). 

Quantico: 

Federal  Bureau  of  Investigation  Academy  Library  (1970). 
Marine  Corps  Schools,  James  Carson  Breckinridge  Library 
(1967). 

Reston:  Department  of  the  Interior,  Geological  Survey  Library 

(1962)  . 
Richmond: 

State  Law  Library  (1973). 

University  of  Richmond,  Boatwright  Memorial  Library 
(1900). 

U.S.  Court  of  Appeals,  Fourth  Circuit  Library  (1973). 

Virginia  Commonwealth  University,  James  Branch  Cabell 
Library  (1971). 

Virginia  State  Library  (unknown). 
Roanoke:  Roanoke  Public  Library  (1964). 
Salem:  Roanoke  College  Library  (1886). 
Williamsburg:  William  and  Mary  College  Library  (1936). 
Wise:  Clinch  Valley  College,  John  Cook  WylUe  Library  (1971). 

WASHINGTON 

Bellingham:  Western  Washington  State  College,  Wilson  Library 

(1963)  . 

Cheney:  Eastern  Washington  State  College  Library  (1966). 
Ellensburg:  Central  Washington  University  Library  (1962). 
Everett:  Everett  Public  Library  (1914). 


Kingsville:  Texas  Arts  and  Industries  University  Library  (1944). 
Lake  Jackson:  Brazosport  College  Library  (1969). 
Laredo:  Laredo  Junior  College  Library  (1970). 
Longview:  Nicholson  Memorial  Public  Library  (1961). 
Lubbock:  Texas  Tech  University  Library  (1935)-REGIONAL 
Marshall:  Wiley  College,  Cole  Library  (1962). 
Mesquite:  Mesquite  Public  Library  (1975). 

Nacogdoches:  Stephen  F.  Austin  State  University,  Steen  Library 
(1965). 

Plain  view:  Wayland  Baptist  College,  Van  Howeling  Memorial 

Library  (1963). 
Richardson:  University  of  Texas  at  Dallas  Library  (1972). 
San  Angelo:  Angelo  State  University,  Porter  Henderson  Library 

(1964). 
San  Antonio: 

San  Antonio  College  Library  (1972). 

San    Antonio    PubUc    Library,    Business    and  Science 

Department  (1899). 
St.  Mary's  University  Library  (1964). 
Trinity  University  Library  (1964). 
University  of  Texas  at  San  Antonio  Library  (1973). 
San  Marcos:  Southwest  Texas  State  University  Library  (1955). 
Seguin:  Texas  Lutheran  College,  Blumberg  Memorial  Library 
(1970). 

Sherman:  Austin  College,  Arthur  Hopkins  Library  (1963). 
Texarkana:  Texarkana  Conmiunity  College,  Palmer  Memorial  Li- 
brary (1963). 

Victoria:  University  of  Houston,  Victoria  Campus  Library 
(1973). 

Waco:  Baylor  University  Library  (1905). 

Wichita  Falls:  Midwestern  University,  Moffett  Library  (1963). 


UTAH 

Cedar  City:  Southern  Utah  State  College  Library  (1964). 
Ephraim:  Snow  College,  Lucy  A.  Phillips  Library  (1963). 
Logan:  Utah  State  University,  Merrill  Library  and  Learning 

Resources  Center  (1907)-REGIONAL. 
Ogden:  Weber  State  College  Library  (1962). 
Provo: 

Brigham  Young  University,  Lee  Library  (1908). 
Brigham  Young  University  Law  Library  (1972). 
Salt  Lake  City: 

University  of  Utah,  Spencer  S.  Eccles  Medical  Sciences  Li- 
brary (1970). 

University  of  Utah,  Law  Library  (1966). 

University  of  Utah,  Marriott  Library  (1893). 

Utah  State  Library  Commission,  Documents  Library 
(unknown). 

Utah  State  Supreme  Court  Law  Library  (1975). 


VERMONT 

Burlington:  University  of  Vermont,  Bailey  Library  (1907). 
Castleton:  Castleton  State  College,  Calvin  Coolidge  Library 
(1969). 

Johnson:  Johnson  State  College,  John  Dewey  Library  (1955). 
Lyndonville:  Lyndon  State  College,  Samuel  Reed  Hall  Library 
(1969). 

Middlebury:  Middlebury  College,  Egbert  Starr  Library  (1884). 
Montpelier:  Vermont  Department  of  Libraries  (before  1895). 
Northfield:  Norwich  University  Library  (1908). 
Putney:    Windham    College,    Dorothy    Culbertson  Marvin 
Memori%l  Library  (1965). 


VIRGIN  ISLANDS 

Charlotte  Amalie  (St.  Thomas): 

College  of  the  Virgin  Islands,   Ralph  M.  Paiewonsky  Li- 
brary (1973). 
St.  Thomas  Public  Library  (1968). 
Christiansted  (St.  Croix):  Florence  Augusta  Stephens  WilUams 
Public  Library  (1974). 

VIRGINIA 

Blacksburg:  Virginia  Polytechnic  Institute,  Newman  Library 
(1907). 

Bridgewater:  Bridgewater  College,  Alexander  Mack  Memorial 

Library  (1902). 
Charlottesville: 

University  of  Virginia,  Alderman  Library  (1910)-REGION- 

AL. 

University  of  Virginia  Law  Library  (1964). 
Chesapeake:  Chesapeake  Public  Library  System  (1970). 
Danville:  Danville  Commimity  College  Library  (1969). 
Emory:  Emory  and  Henry  College  Library  (1884). 
Fairfax:  George  Mason  University,  Fenwick  Library  (1960). 
Fredericksburg:  Mary  Washington  College,  E.  Lee  Trinkle  Li- 
brary (1940). 

Hampden-Sydney:  Hampden-Sydney  College,  Eggleston  Library 
(1891). 

Hampton:  Hampton  Institute,  Huntington  Memorial  Library 
(1977). 

Harrisonburg:  James  Madison  University,  Madison  Memorial  Li- 
brary (1973). 

HoUins  College:  HoUins  College,  Fishbum  Library  (1967). 
Lexington: 

Virginia  Military  Institute,  Preston  Library  (1874). 
Washington  and  Lee  University,  Cyrus  Hall  McCormick  Li- 
brary (1910). 

Martinsville:  Patrick  Henry  Community  College  Library  (1971). 
Norfolk:* 

Armed  Forces  Staff  College  Library  (1963). 
Norfolk  Public  Library  (1895). 
Old  Dominion  University  Library  (1963). 
Petersburg:  Virginia  State  College,  Johnston  Memorial  Library 
(1907). 

Quantico: 

Federal  Bureau  of  Investigation  Academy  Library  (1970). 
Marine  Corps  Schools,  James  Carson  Breckinridge  Library 
(1967). 

Reston:  Department  of  the  Interior,  Geological  Survey  Library 

(1962)  . 
Richmond: 

State  Law  Library  (1973). 

University  of  Richmond,  Boatwright  Memorial  Library 
(1900). 

U.S.  Court  of  Appeals,  Fourth  Circuit  Library  (1973). 

Virginia  Commonwealth  University,  James  Branch  Cabell 
Library  (1971). 

Virginia  State  Library  (unknown). 
Roanoke:  Roanoke  PubHc  Library  (1964). 
Salem:  Roanoke  College  Library  (1886). 
Williamsburg:  William  and  Mary  College  Library  (1936). 
Wise:  Clinch  Valley  College,  John  Cook  Wyllie  Library  (1971). 

WASHINGTON 

Bellingham:  Western  Washington  State  College,  Wilson  Library 

(1963)  . 

Cheney:  Eastern  Washington  State  College  Library  (1966). 
EUensburg:  Central  Washington  University  Library  (1962). 
Everett:  Everett  Public  Library  (1914). 
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APPENDIX  B.  LIST  OF  DISTRICT  OFFICES  OF  THE 
U.S.  DEPARTMENT  OF  COMMERCE 


ALABAMA 

Birmingham— Gayle  C.  Shelton,  Jr., 
Director,  Suite  200-201,  908  South  20th 
Street,  35205,  Area  Code  205  Tel  254- 
1331,  FTS  229-1331 


ALASKA 

••Anchorage — Blaine  D.  Porter,  Direc- 
tor, 701  C  Street,  P.O.  Box  32,  99513, 
Area  Code  907  Tel  271-5041,  FTS  Dial  8 
399-0150,  Ask  for  271-5041 

ARIZONA 

Phoenix— Donald  W.  Fry,  Director,  Suite 
2950  Valley  Bank  Center,  201  North  Cen- 
tral Avenue  85073,  Area  Code  602  Tel 
261-3285,  FTS  261-3285 

ARKANSAS 
Little  Rock— Robert  E.  Kistler,  Director, 
Suite  635,  Savers  Federal  Building,  320 
W.  Capitol  Avenue,  72201,  Area  Code 
501  Tel  378-5794,  FTS  740-5794 

•Jonesboro— P.O.  Box  2525,  ASU 
State  University,  Arkansas  72467,  Area 
Code  501  Tel  792-4760,  FTS  277- 
4760 


CALIFORNIA 

Los  Angeles— Paul  W.  Leinenbach, 
Director,  Room  800,  11777  San  Vicente 
Boulevard  90049,  Area  Code  213  Tel 
824-7591,  FTS  799-7591 

•San  Diego— 110  West  C  Street, 
92101,  Area  Code  714  Tel  293-5395 

San  Francisco — Betty  D.  Neuhart  Direc- 
tor, Federal  Building,  Box  36013,  450 
Golden  Gate  Avenue  94102,  Area  Code 
415  Tel  556-5860,  FTS  556-5868 


COLORADO 

Denver— Donald  L.  Schilke,  Director, 
Room  177,  U.S.  Customhouse,  721-19th 
Street,  80202,  Area  Code  303  Tel  837- 
3246,  FTS  327-3246 

CONNECTICUT 

Hartford— Richard  C.  Kilbourn,  Director, 
Room  610-B,  Federal  Office  Building, 
450  Ivlain  Street  06103,  Area  Code  203 
Tel  244-3530,  FTS  244-3530 

FLORIDA 

Miami — Ivan  A.  Cosimi,  Director,  Room 
821,  City  National  Bank  Building,  25  West 
Flagler  Street  33130,  Area  Code  305  Tel 
350-5267,  FTS  350-5267 

•Clearwater— 128  North  Osceola 
Avenue  33515,  Area  Code  813  Tel 
461-001 1 

•Jacksonville— 815  S.  Maine  Street, 
Suite  100,  32207,  Area  Code  904  Tel 
791-2796,  FTS  946-2796 

•Tallahassee— Collins  BIdg.,  Rm.  G- 
20  32304,  Area  Code  904  Tel  488- 
6469,  FTS  946-4320 


•DENOTES  TRADE  SPECIALIST 
••DENOTES  CHANGE. 


GEORGIA 

Atlanta— Daniel  Ivl.  Paul,  Director,  Suite 
600,  1365  Peachtree  Street,  N.E.  30309, 
Area  Code  404  Tel  881-7000,  FTS  257- 
7000 

Savannah— James  W.  Mclntire,  Director, 
222  U.S.  Courthouse  &  P.O.  Box  9746, 
125-29  Bull  Street,  31412,  Area  Code 
912  Tel  944-4204,  FTS  248-4204 


HAWAII 

Honolulu— H.  Tucker  Gratz,  Director, 
4106  Federal  Building,  P.O.  Box  50026, 
300  Ala  Moana  Boulevard  96850,  Area 
Code  808  Tel  546-8694,  FTS  Dial  8,  556- 
0220,  Ask  for  546-8694 

ILLINOIS 

Chicago— Gerald  M.  Marks,  Director, 
1406  Mid  Continental  Plaza  Building,  55 
East  Monroe  Street  60603,  Area  Code 
312  Tel  353-4450,  FTS  353-4450 
•Commerce  Business  Dally 
Room   1304,  433  West  Van  Buren 
Street  60607,  Area  Code  312  Tel  353- 
2950 

INDIANA 

Indianapolis— Mel  R.  Sherar,  Director, 
357  U.S.  Courthouse  &  Federal  Office 
Building,  46  East  Ohio  Street  46204.  Area 
Code  317  Tel  269-6214,  FTS  331-6214 

IOWA 

Des  Moines — Jesse  N.  Durden,  Director, 
817  Federal  Building,  210  Walnut  Street 
50309,  Area  Code  515  Tel  284-4222, 
FTS  862-4222 

KENTUCKY 

Louisville- Donald  R.  Henderson, 
Director,  Room  636B,  U.S.  Post  Office 
and  Court  House  Building  40202,  Area 
Code  502  Tel  582-5066,  FTS  352-5066 

LOUISIANA 

New  Orleans— Raymond  E.  Eveland, 
Director,  432  International  Trade  Mart, 
No.  2  Canal  Street  70130,  Area  Code  504 
Tel  589-6546,  FTS  682-6546 

MAINE 

•Augusta  (Boston,  Massachusetts 
District)— 1  Memorial  Circle,  Casco 
Bank  BIdg.,  Area  Code  207  Tel  623- 
2239,  FTS  833-6249 

MARYLAND 

Baltimore— Carroll  F.  Hopkins,  Director, 
415  U.S.  Customhouse,  Gay  and  Lom- 
bard Streets  21202,  Area  Code  301  Tel 
962-3560,  FTS  922-3560 

MASSACHUSETTS 

Boston— Francis  J.  O'Connor,  Director 
10th  Floor,  441  Stuart  Street  021 16,  Area 
Code  617  Tel  223-2312,  FTS  223-2312 


MICHIGAN 

Detroit — Raymond  R.  Riesgo,  Director, 
445  Federal  Building,  231  West 
Layfayette  48226,  Area  Code  313  Tel 
226-3650,  FTS  226-3650 

•Grand  Rapids— 300  Monroe  N.W., 
Rm.  409  49503  Area  Code  616  Tel 
456-2411/33  FTS  372-2411 


MINNESOTA 

Minneapolis— Glenn  A.  Matson,  Direc- 
tor, 218  Federal  Building,  110  South 
Fourth  Street  55401,  Area  Code  612  Tel 
725-2133,  FTS  725-2133 


MISSISSIPPI 

Jackson— Mark  E.  Spinney,  Director, 
City  Center  Plaza,  Suite  550,  200  East 
Pascagoula  39201,  Area  Code  601  Tel 
960-4388,  FTS  490-4388 


MISSOURI 

St.  Louis— Donald  R,  Loso,  Director,  120 
South  Central  Avenue  63105,  Area  Code 
314  Tel  425-3302-4,  FTS  279-3302 

Kansas  City— James  D.  Cook,  Director, 
Room  1840,  601  East  12th  Street  64106, 
Area  Code  816  Tel  374-3142,  FTS  758- 
3142 


NEBRASKA 

••Omaha— George  H.  Payne,  Director, 
Empire  State  BIdg.,  1st  Floor,  300  South 
19th  Street,  68102,  Area  Code  402  Tel 
221-3664,  FTS  864-3664 


NEVADA 

Reno — Joseph  J.  Jeremy,  Director,  777 
W.  2nd  Street,  Room  120,  89503,  Area 
Code  702  Tel  784-5203,  FTS  470-5203 


NEW  JERSEY 

Newark— Thomas  J,  Murray,  Director, 
4th  Floor,  Gateway  Building,  Market 
Street  &  Penn  Plaza  07102,  Area  Code 
201  Tel  645-6214,  FTS  341-6214 


NEW  MEXICO 

Albuquerque— William  E.  Dwyer,  Direc- 
tor, 505  Marquette  Ave.,  NW,  Suite  1015, 
87102,  Area  Code  505  Tel  766-2386, 
FTS  474-2386 


NEW  YORK 

Buffalo— Robert  F.  Magee,  Director, 
1312  Federal  Building,  111  West  Huron 
Street  14202,  Area  Code  716  Tel  846- 
4191,  FTS  437-4191 

New  York— Arthur  C.  Rutzen,  Director, 
Room  3718,  Federal  Office  Building,  26 
Federal  Plaza,  Foley  Square  10278,  Area 
Code  212  Tel  264-0634,  FTS  264-0600 
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NORTH  CAROLINA 

Greensboro — Joel  B.  New,  Director,  203 
Federal  Building,  West  Market  Street, 
P.O.  Box  1950  27402,  Area  Code  919  Tel 
378-5345,  FTS  699-5345 


OHIO 

Cincinnati— Gordon  B.  Thomas,  Direc- 
tor, 10504  Federal  Office  Building,  550 
Main  Street  45202,  Area  Code  513  Tel 
684-2944,  FTS  684-2944 

Cleveland — Zelda  W.  Milner,  Director, 
Room  600,  666  Euclid  Avenue  44114, 
Area  Code  216  Tel  522-4750,  FTS  293- 
4750 


OKLAHOMA 

•  Oklahoma  City  (Dallas,  Texas 
District)— 4024  Lincoln  Boulevard 
73105,  Area  Code  405  Tel  231-5302, 
FTS  736-5302 


OREGON 

Portland— Lloyd  R.  Porter,  Director, 
Room  618,  1220  S.W.  3rd  Avenue 
97204,  Area  Code  503  Tel  221-3001, 
FTS  423-3001 


PENNSYLVANIA 

Phiiadeiphia— Patrick  P.  McCabe, 
Director,  9448  Federal  Building,  600  Arch 
Street  19106  Area  Code  215  Tel  597- 
2866 

Pittsburgh— William  M.  Bradley,  Direc- 
tor, 2002  Federal  Building,  1000  Liberty 
Avenue  15222,  Area  Code  412  Tel  644- 
2850,  FTS  722-2850 


PUERTO  RICO 

San  Juan  (Hato  Rey)— J.  Enrique  Vilella. 
Director,  Room  659-Federal  Building 
00918,  Area  Code  809  Tel  753-4555,  Ext. 
555,  FTS  Dial  9  472-6620,  Ask  for  753- 
4555 


RHODE  ISLAND 

•Providence  (Boston,  iMassachusetts 
District)— 7  Jackson  Walkway  02903, 
Area  Code  401  Tel  277-2605,  ext.  22, 
FTS  838-4482 


SOUTH  CAROLINA 

••Columbia— Margaret  A.  Patrick  Direc- 
tor, Strom  Thurmond  Fed.  BIdg.,  Suite 
172,  1835  Assembly  Street  29201  Area 
Code  803  Tel  765-5345  FTS  677-5345 

•Charleston— 505  Federal  Building, 
334  Meeting  Street  29403,  Area  Code 
803  Tel  677-4361,  FTS677-4361 

•Greenville— P.O.  Box  10048,  29603, 
Area  Code  803  235-5919 


TENNESSEE 

Memphis— Bradford  H.  Rice,  Director, 
Room  710,  147  Jefferson  Avenue  38103, 
Area  Code  901  Tel  521-3213,  FTS  222- 
3213 

•Nashville— Room  1020,  Andrew 
Jackson  Office  Building  37219,  Area 
Code  615  Tel  251-5161  FTS  852-5161 

TEXAS 

Dallas— C.  Carmon  Stiles,  Director, 
Room  7A5,  1100  Commerce  Street 
75242  Area  Code  214  Tel  767-0542,  FTS 
729-0542 

Houston— Felicito  C.  Guerrero,  Director, 
2625  Federal  BIdg.,  Courthouse,  515 
Rusk  Street  77002,  Area  Code  713  Tel 
226-4231,  FTS  527-4231 


UTAH 

••Salt  Lake  City— Stephen  P.  Smoot, 
Director,  U.S.  Courthouse,  350  S.  Main 
Street  84101,  Area  Code  801  Tel  524- 
5116,  FTS  588-5116 


VIRGINIA 

Richmond— Philip  A.  Ouzts,  Director, 
8010  Federal  BIdg.,  400  North  8th  Street, 
23240,  Area  Code  804  Tel  771-2246, 
FTS  925-2246 

•Fairfax- 8550  Arlington  Blvd., 
22031,  Area  Code  703  Tel  560-6460, 
FTS  235-1519 


WASHINGTON 

••Seattle— Eric  C.  Silberstein,  Director, 
Room  706,  Lake  Union  Building,  1700 
Westlake  Avenue  North  98109,  Area 
Code  206  Tel  442-5616,  FTS  399-5615, 
FOMC  399-5910/11 


WEST  VIRGINIA 

Charleston— Roger  L.  Fortner,  Director, 
3000  New  Federal  Building,  500  Quarrier 
Street  25301,  Area  Code  304  Tel  343- 
6181,  ext.  375,  FTS  924-1375 


WISCONSIN 

Milwaukee— Russell  H.  Leitch,  Director, 
Federal  BIdg/U.S.  Courthouse,  517  East 
Wisconsin  Avenue  53202,  Area  Code 
414  Tel  29U3473,  FTS  362-3473 


WYOMING 

Cheyenne— Lowell  0.  Burns,  Director, 
6022  O'Mahoney  Federal  Center,  2120 
Capitol  Avenue  82001,  Area  Code  307 
Tel  778-2220,  ext.  2151,  FTS  328-2151 


•DENOTES  TRADE  SPECIALIST 
••DENOTES  CHANGE. 
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postage.  Foreign  currency  or  checks  will  not  be  accepted.  All  orders  must  t>e  in  English. 

TO  ORDER,  USE  FORM  ON  REVERSE  SIDE 

Follow  Instructions  Below 

1.  Please  use  separate  forms  lor  ordering  publications  and  subscriptions. 

2.  Type  or  print  your  complete  name  and  address,  your  order  number  (if  any),  your  Deposit  Account  number  (if  applicable).  Visa  or  Master  Charge 
number  (if  applicable),  and  date  in  proper  places  at  the  top  of  the  form.  If  order  is  to  be  shipped  to  a  third  party,  fill  in  address  at  bottom  of  form. 
We  request  you  order  a  minimum  of  SI  .00  worth  of  materials.  Please  include  office/home  telephone  no. 

3.  When  ordering  publications,  type  or  print  the  stock  number,  unit  of  issue  (see  front),  quantity,  title,  price  and  total  payment  enclosed. 

4.  When  ordering  subscriptions,  or  single  Issues  of  subscriptions,  type  or  print  the  stock  number,  quantity,  title,  price.  List  ID  (when  available),  and 
total  payment  enclosed.  Allow  2—6  weeks  plus  mailing  time  for  processing.  All  subscriptions  are  for  one  year,  unless  otherwise  noted 
Subscrltiers  will  be  notified  in  ample  time  to  renew. 

5.  Mail  Original  of  Form  to  Superintendent  of  Documents,  U.  S.  Government  Printing  Office,  Washington,  D.  C.  20402.  Retain  the  copy  for  your 
records. 

6.  If  shipment  is  incorrect,  return  the  shipping  documents  for  adjustment.  DO  NOT  RETURN  BOOKS  UNTIL  NOTIFIED  TO  DO  SO.  Ali  claims 
must  be  submitted  within  six  months. 

7.  Call  202-783-3238  for  publication  Information  or  for  placing  your  Deposit  Account,  Visa  or  Master  Charge  order. 

THE  FOLLOWING  INFORMATION  EXPLAINS  HOW  YOUR  REQUEST  WAS  PROCESSED 


circle  .  .  Indicates  the  quantity  cf  publications  enclosed  or  scheduled  for  mailing. 

B     ...  The  publication  is  not  available  at  this  time  but  we  have  scheduled  mailing  for  a  later  date.  Charges  have  been  Included 
on  your  order. 

C     ...  We  are  unable  to  Identify  the  publication  from  the  information  furnished. 

I'  ...  This  publication  is  not  currently  in  stock.  Please  inquire  as  to  the  availability  and  price  In  60  days.  You  may  Inquire  and 
order  by  telephone  (202—783-3238)  using  your  VISA,  MASTER  CHARGE,  or  Superintendent  of  Documents  Deposit  Account. 
This  will  expedite  shipment  of  your  publications. 

L     ...  The  publication  is  not  currently  sold  by  this  Office.  We  suggest  you  contact  your  local  library  which  can  refer  you  to  a 
Federal  Depository  Library  in  your  area  for  further  assistance. 

S     ...  Publication  has  been  replaced  by  another  with  similar  but  more  recent  information  and  it  will  be  Included  in  your  shipment. 

T     ...  Publication  has  been  replaced  by  another  with  similar  but  more  recent  information.  Because  of  a  difference  in  price,  we 
are  noting  new  ordering  information  on  your  request 

Z     ...  Requested  or  pertinent  information  has  been  supplied.  See  attached. 


Customer's  Tele  No.  (Home/Office) 
i  


ORDER  FORM 

Superintendent  of  Documents 
U.  S.  Government  Printing  Office 
Washington,  D.  C.  20402 


Date  Your  Order  Number. 


Credit 
Card  No. 


Customer's  Name  and  Address 


Expiration  Date 
Month/Year 


Master  Charge 
Interbank  No. 


FOR  OFFICE  USE  ONLY 


Quantity 


Charges 


.  Enclosed 
_To  be  mailed 
_  Subscriptions 


Postage  

Foreign  handling. 

MMOB   

OPNR  


.URNS 
.  Discount 
.Refund 


Deposit  Account  Number 


□ 


BEFORE  USING  THIS  FORM,  READ  IMPORTANT  INFORMATION  ON  REVERSE  SIDE 
PLEASE  PRINT  OR  TYPE  ALL  INFORMATION  ON  THIS  FORM. 


Stock  No. 

Quantity 

Unit  of 
Issue 

List 
ID 

Title 

Unit 
Price 

Total 

WE  REQUEST  THAT  YOU  ORDER  A  MINIMUM  OF  SI  .00  WORTH  OF  MATERIALS. 


TOTAL  ENCLOSED  $ 


SHIP  TO:  (If  different  from  above) 


Unit  of  Issue  Explanation 

PK  Package  containing  multiple  copies 

EA  Each— single  copy 

PD  Pad  containing  multiple  sheets 

BE  Set  of  multiple  Items 

KT  Kit  of  multiple  items  In  a  special  container 


GPO  Form  3430 
(3-81) 


INFORMATION  CONCERNING  YOUR  ORDER  OR  INQUIRY 


Thank  you  for  your  interest  in  U.  S.  Government  publications.  If  you  have  made  a  written  inquiry,  it  is  returned  herewith  for  your  reference. 
We  have  Indicated  the  prices  of  publications  currently  available,  or  have  provided  the  information  requested  to  the  best  of  our  ability.  Unless  otherwise 
noted,  prices  are  for  single  copies. 

Regulations  require  payment  in  advance  of  shipment  of  publications.  Please  make  checks  or  money  orders  payable  to  the  Superintendent  of 
Documents.  You  may  charge  your  order  u&ing  your  Deposit  Account,  Master  Charge,  or  Visa.  Oo  not  send  currency  (bills  or  coins)  or  postage  stamps. 

Shipping  is  by  non-priority  mail  or  United  Parcel  Service.  First  class  mailing  is  available  at  a  higher  rate.  Contact  us  for  rates  if  you  desire  this 
service.  (202-783-3238). 

With  the  exception  of  specially  priced  publications  and  subscriptions,  a  discount  of  25  percent  is  allowed  on  quantity  purchases  (1(X)  or  more 
copies  of  a  single  publication).  The  same  discount  applies  to  orders  from  a  t>ookdealer  (any  quantity)  when  the  publications  are  mailed  to  the  dealer's 
normal  place  of  business.  No  discount  will  be  allowed  when  publications  and  subscriptions  are  mailed  to  a  third  party  (unless  in  quantities  of  100  or 
more  per  title). 

NON  U.  S.  CUSTOMERS:  International  mailing  regulations  require  special  handling  for  which  we  charge  an  additional  25  percent  of  the  total 
cost  of  your  order.  Remittance  is  required  in  advance  of  shipping  by  draft  on  a  United  States  or  Canadian  bank,  by  UNESCO  coupons,  or  by  International 
Postal  Money  Order  made  payable  to  the  Superintendent  of  Documents.  These  orders  are  mailed  via  surface  mail  unless  funds  are  sent  to  cover  airmail 
postage.  Foreign  currency  or  checks  will  not  be  accepted.  All  orders  must  t>e  in  English. 

TO  ORDER,  USE  FORM  ON  REVERSE  SIDE 

Follow  Instructions  Below 

1 .  Please  use  separate  torms  lor  orderlrig  publications  and  subscriptions. 

2.  Type  or  print  your  complete  name  and  address,  your  order  number  (if  any),  your  Deposit  Account  number  (if  applicable),  Visa  or  Master  Charge 
number  (If  applicable),  and  date  in  proper  places  at  the  top  of  the  form.  If  order  is  to  be  shipped  to  a  third  party,  fill  in  address  at  bottom  of  form. 
We  request  you  order  a  minimum  of  $1.00  worth  of  materials.  Please  include  office/home  telephone  no. 

3.  When  ordering  publications,  type  or  print  the  stock  number,  unit  of  issue  (see  front),  quantity,  title,  price  and  total  payment  enclosed. 

4.  Wlien  ordering  subscriptions,  or  single  issues  of  subscriptions,  type  or  print  the  stock  number,  quantity,  title,  price.  List  ID  (when  available),  and 
total  payment  enclosed.  Allow  2—6  weeks  plus  mailing  time  for  processing  All  subscriptions  are  for  one  year,  unless  otherwise  noted. 
Subscribers  will  be  notified  in  ample  time  to  renew. 

5.  Mail  Original  of  Form  to  Superintendent  of  Documents,  U  S.  Government  Printing  Office,  Washington,  D.  C.  20402.  Retain  the  copy  for  your 
records. 

6.  If  shipment  is  incorrect,  return  the  shipping  documents  for  adjustment.  DO  NOT  RETURN  BOOKS  UNTIL  NOTIFIED  TO  DO  SO.  All  claims 
must  be  submitted  within  six  months. 

7.  Call  202-783-3238  for  publication  information  or  for  placing  your  Deposit  Account,  Visa  or  Master  Charge  order. 

THE  FOLLOWING  INFORMATION  EXPLAINS  HOW  YOUR  REQUEST  WAS  PROCESSED 


Circia  .  .  Indicates  the  quantity  of  publications  enclosed  or  scheduled  for  mailing. 

B     ...  The  publication  is  not  available  at  this  time  but  we  have  scheduled  mailing  for  a  later  date.  Charges  have  been  included 
on  your  order. 

C     .  .    .  We  are  unable  to  identify  the  publication  from  the  information  furnished. 

t      ...  This  publication  is  not  currently  In  stock.  Please  inquire  as  to  the  availability  and  price  in  60  days.  You  may  inquire  and 
order  by  telephone  (202—  783-3238)  using  your  VISA,  MASTER  CHARGE,  or  Superintendent  of  Documents  Deposit  Account. 
This  will  expedite  shipment  of  your  publications. 

L     ...  The  publication  is  not  currently  sold  by  this  Office.  We  suggest  you  contact  your  local  library  which  can  refer  you  to  a 
Federal  Depository  Library  In  your  area  tor  further  assistance. 

S     ...  Publication  has  tieen  replaced  by  another  with  similar  but  more  recent  information  and  it  will  be  included  in  your  shipment. 

T     ...  Publication  has  been  replaced  by  another  with  similar  but  more  recent  information.  Because  of  a  difference  in  price,  we 
are  noting  rtew  ordering  information  on  your  request. 

Z     .  .   .  Requested  or  pertinent  Information  has  been  supplied.  See  attached. 


Customer's  Tele  No.  (Home/Office) 


ORDER  FORM 

Superintendent  of  Documents 
U.  S.  Government  Printing  Office 
Washington,  D.C.  20402 


Your  Order  Number. 


Credit 
Card  No 


Customer's  Name  and  Address 


Expiration  Date 
Month/Year 


Master  Charge 
Interbank  No. 


FOR  OFFICE  USE  ONLY 


Quantity 


Charges 


.  Enclosed 
.To  be  mailed 
.Subscriptions 


Postage  

Foreign  handling. 

MMOB   

OPNR  


.UPNS 
.  Discount 
.Refund 


Deposit  Account  Number 


□ 


BEFORE  USING  THIS  FORM,  READ  IMPORTANT  INFORMATION  ON  REVERSE  SIDE 
PLEASE  PRINT  OR  TYPE  ALL  INFORMATION  ON  THIS  FORM. 


Stock  No. 

Quantity 

Unit  of 
Issue 

List 
ID 

Title 

Unit 
Price 

Total 

WE  REQUEST  THAT  YOU  ORDER  A  MINIMUM  OF  $1.00  WORTH  OF  MATERIALS. 


TOTAL  ENCLOSED  $ 


SHIP  TO:  (II  dlllerent  from  above) 


Unit  of  Issue  Explanation 

PK  Package  containing  multiple  copies 

EA  Each— single  copy 

PD  Pad  containing  multiple  sheets 

SE  Set  of  multiple  items 

KT  Kit  of  multiple  items  in  a  special  container 


GPO  Form  3430 
(3-81) 


INFORMATION  CONCERNING  YOUR  ORDER  OR  INQUIRY 


Thank  you  for  your  interest  in  U.  S.  Government  putjiications.  If  you  have  rr.acie  a  written  inquiry,  it  is  returned  herewith  toi  your  reference. 
V^e  have  indicated  the  prices  of  publications  currently  available,  or  have  provided  the  information  requested  to  the  best  of  our  ability.  Unless  otherwise 
ncted,  prices  are  (or  single  copies. 

Regulations  require  payment  in  advance  of  sfiipment  of  publications.  Please  make  checks  or  money  orders  payable  to  the  Superintendent  of 
Documents.  You  may  charge  your  order  using  your  Deposit  Account,  Master  Charge,  or  Visa.  Do  not  send  currency  (bills  or  coins)  or  postage  stamps. 

Shipping  is  by  non-priority  mail  or  United  Parcel  Service.  Firsi  class  mailing  is  available  at  a  higher  rate.  Contact  us  for  rates  if  you  desire  this 
service.  (202-783-3238). 

With  the  exception  of  specially  priced  publications  and  subsctiptions,  a  discount  or  25  percent  is  allowed  on  Quantity  purchases  (100  or  more 
copies  of  a  single  publication).  The  same  discount  applies  to  orders  from  a  bookdealer  (any  quantity)  when  the  publications  are  mailed  to  the  dealer's 
normal  place  of  business.  No  discount  will  be  allowed  when  publications  and  subscriptions  are  mailed  to  a  third  party  (unless  in  quantities  of  100  or 
more  per  title). 

NON  U.  S.  CUSTOMERS:  International  mailing  regulations  require  special  handling  for  which  we  charge  an  additional  25  percent  of  the  total 
cost  of  your  order  Remittance  is  required  In  advance  of  shipping  by  draft  on  a  United  States  or  Canadian  bank,  by  UNESCO  coupons,  or  by  international 
Postal  Money  Order  made  payable  to  the  Superintendent  of  Documents.  These  orders  are  mailed  via  surface  mail  unless  funds  are  sent  to  cover  airmail 
postage.  Foreign  currency  or  checks  will  not  be  accepted.  All  orders  must  be  in  English. 

TO  ORDER,  USE  FORM  ON  REVERSE  SIDE 

Follow  Instructions  Below 

1 .  Please  use  separate  forms  lor  ordering  publications  and  subscriptions. 

2.  Type  or  print  your  complete  name  and  address,  your  order  number  (if  any),  your  Deposit  Account  number  (if  applicable),  Visa  or  Master  Charge 
number  (if  applicable),  and  date  in  proper  places  at  the  top  of  the  form.  If  order  is  to  be  shipped  to  a  third  party,  fill  in  address  at  bottom  of  form. 
We  request  you  order  a  minimum  of  $1.00  worth  of  materials.  Please  include  office/home  telephone  no. 

3.  When  ordering  publications,  type  c  print  the  stock  number,  unit  of  issue  (see  front),  quantity,  title,  price  and  total  payment  enclosed. 

4.  When  ordering  subscriptions,  or  single  issues  of  subscriptions,  type  or  print  the  stock  number,  quantity,  title,  price.  List  ID  (when  available),  and 
total  payment  enclosed.  Allow  2—6  weeks  plus  mailing  time  for  processing.  All  subscriptions  are  for  one  year,  unless  otherwise  noted. 
Subscritiers  will  be  notified  In  ample  time  to  renew 

5.  Mail  Original  of  Form  to  Superintendent  of  Documents,  U.  S.  Governmerit  Printing  Office.  Washington,  D  C  20402.  Retain  the  copy  for  your 
records. 

6  If  shipment  is  incorrect,  return  the  shipping  documents  for  adjustment.  DO  NOT  RETURN  BOOKS  UNTIL  NOTIFIED  TO  DO  SO  All  claims 
must  be  submitted  within  six  months. 

7.       Call  202-783-3238  for  publication  information  or  for  placing  your  Deposit  Account,  Visa  or  Master  Charge  order 

THE  FOLLOWING  INFORMATION  EXPLAINS  HOW  YOUR  REQUEST  WAS  PROCESSED 


circle  .  .  Indicates  thc<  quantity  cf  publications  enclosed  or  scheduled  for  mailing. 

B     ...  The  publication  is  not  available  at  this  time  but  we  nave  scheduled  mailing  for  a  later  date  Charges  have  been  included 
on  your  order 

C     .  .    .  We  are  unable  to  identify  the  publication  from  the  information  furnished. 

I  ■     ...  This  publication  ps  not  currently  in  stock.  Please  inquire  as  to  the  availability  and  price  in  60  days  You  may  inquire  and 
order  by  telephone  (202  —  783-3238)  using  your  VISA,  MASTER  CHARGE,  or  Superintendent  of  Documents  Deposit  Account. 
This  will  expedite  shipment  of  your  publications. 

L     ...  The  publication  is  not  currently  sold  by  this  Office.  We  suggest  you  contact  your  local  library  which  can  refer  you  to  a 
Federal  Depository  Library  In  your  area  for  further  assistance. 

S     ...  Publication  has  tieen  replaced  by  another  with  similar  but  more  recent  information  and  it  will  tie  included  in  your  shipment. 

T     ...  Publication  has  been  replaced  by  another  with  similar  but  more  recent  information  Because  of  a  difference  in  price,  we 
are  noting  new  ordering  information  on  your  request 

Z     .  .    .  Requested  or  pertinent  Information  has  been  supplied.  See  attached. 


Customer's  Tele  No.  (Home/Office) 


ORDER  FORM 

Superintendent  of  Documents 
U.  S.  Governnnent  Printing  Office 
Wasliington,  D.  C.  20402 


Date  Your  Order  Number. 


Credit 
Card  No. 


Customer's  Name  and  Address 


Expiration  Date 
Month/Year 


Master  Charge 
lnterbanl<  No. 


FOR  OFFICE  USE  ONLY 


Quantity 


Ctiarges 


.  Enclosed 
_To  be  mailed 
_  Subscriptions 


Postage  

Foreign  handling. 

MMOB   

OPNR  


_  UPNS 
.  Discount 
_Refund 


Deposit  Account  Number 


□ 


BEFORE  USING  THIS  FORM,  READ  IMPORTANT  INFORMATION  ON  REVERSE  SIDE 
PLEASE  PRINT  OR  TYPE  ALL  INFORMATION  ON  THIS  FORM. 


Stock  No. 

Quantity 

Unit  of 
Issue 

List 
ID 

Title 

Unit 
Price 

Total 



WE  REQUEST  THAT  YOU  ORDER  A  MINIMUM  OF  $1.00  WORTH  OF  MATERIALS. 


TOTAL  ENCLOSED  $ 


SHIP  TO:  (If  dlfferant  from  above) 


Unit  of  Issue  Explanation 

PK  Package  containing  multiple  copies 

EA  Each  — single  copy 

PD  Pad  containing  multiple  sheets 

SE  Set  of  multiple  items 

KT  Kit  of  multiple  items  in  a  special  container 


GPO  Form  3430 
(3-81) 


INFORMATtON  CONCERNING  YOUR  ORDER  OR  INQUIRY 


1 


Thank  you  tor  your  interest  in  U.  S.  Government  publications.  If  you  have  made  a  wtittsn  inquiry,  it  is  returned  l-,erewlth  lor  your  reference. 
We  have  indicated  the  prices  of  publications  currently  available,  or  have  provided  the  information  recjuested  to  the  best  of  our  ability.  Unless  otherwise 
noted,  prices  are  for  single  copies. 

Hegulaiions  require  payment  in  advance  of  shipment  of  publications.  Please  make  checks  or  money  orders  payable  to  the  Superintendent  of 
Documents.  You  may  charge  your  order  using  your  Deposit  Accourit,  Master  Charge,  or  Visa.  Do  not  send  currency  (bills  or  coins)  or  postage  stamps. 

Shipping  is  by  non-priority  mall  or  United  Parcel  Service.  First  class  mailing  is  available  at  a  higher  rate.  Contact  us  for  rates  if  you  desire  this 
service.  (202-783-3238). 

With  the  exception  of  specially  priced  publications  and  subscriptions,  a  discount  of  25  percent  is  allowed  on  quantity  purchases  (100  or  more 
copies  of  a  single  publication).  The  same  discount  applies  to  orders  from  a  bookdealer  (any  quantity;  when  the  publications  are  mailed  to  the  dealer's 
normal  place  of  business.  No  discount  will  be  allowed  when  publications  and  subscriptions  are  mailed  to  a  third  party  (unless  in  quantities  of  100  or 
more  per  title). 

NON  U.  S.  CUSTOMERS:  International  mailing  regulations  require  special  handling  for  which  we  charge  an  additional  25  percent  of  the  total 
cost  of  your  order.  Remittance  is  required  In  advance  of  shipping  by  draft  on  a  United  States  or  Canadian  bank,  by  UNESCO  coupons,  or  by  International 
Postal  Money  Order  made  payable  to  the  Superintendent  of  Documents.  These  orders  are  mailed  via  surface  mail  unless  funds  are  sent  to  cover  airmail 
postage.  Foreign  currency  or  checks  will  not  be  accepted.  All  orders  must  be  in  English. 

TO  ORDER.  USE  FORM  ON  REVERSE  SIDE 

Follow  Instructions  Below 

1 .  Please  use  separate  forms  tor  ordering  publications  and  subscriptions. 

2.  Type  or  print  your  complete  name  and  address,  your  order  number  (if  any),  your  Deposit  Account  number  (if  applicable).  Visa  or  Master  Charge 
number  (If  applicable),  and  date  In  proper  places  at  the  top  of  the  form.  If  order  is  to  be  shipped  to  a  third  party,  fill  in  address  at  bottom  of  form. 
We  request  you  order  a  minimum  of  $1.(X)  worth  of  materials.  Please  include  office/home  telephone  no. 

3.  When  ordering  publlCBtions,  type  or  print  the  stock  number,  unit  of  issue  (see  front),  quantity,  title,  price  and  total  payment  enclosed. 

4.  When  ordering  subscriptions,  or  single  issues  of  subscriptions,  type  or  print  the  stock  number,  quantity,  t'tle.  price.  List  ID  (when  available),  and 
total  payment  enclosed.  Allow  2—6  weeks  plus  mailing  time  for  processing.  All  subscriptions  are  for  one  year,  unless  otherwise  noted. 
Subscriljers  will  be  notified  In  ample  time  to  renew. 

5.  Mall  Original  of  Form  to  Superintendent  of  Documents,  U.  S.  Government  Printing  Office,  Washington,  D.  C.  20402.  Retain  the  copy  for  your 
records. 

6.  If  shipment  Is  incorrect,  return  the  shipping  documents  for  adjustment.  DO  NOT  RETURN  BOOKS  UNTIL  NOTIFIED  TO  DO  SO.  All  claims 
must  be  submitted  within  six  months. 

7.  Call  202- 783-3238  for  publication  information  or  for  placing  your  Deposit  Account,  Visa  or  Master  Charge  order, 

THE  FOLLOWING  INFORMATION  EXPLAINS  HOW  YOUR  REQUEST  WAS  PROCESSED 

Circl*  .  .  Indicates  the  quantity  of  publications  enclosed  or  scheduled  for  mailing. 

B     ...  The  publication  Is  not  available  at  this  time  but  we  have  scheduled  mailing  for  a  later  date.  Charges  have  been  Included 
on  your  order. 

C     .  .    .  We  are  unable  to  Identify  the  publication  from  the  information  furnished. 

I      ...  This  publication  Is  not  currently  in  stock.  Please  Inquire  as  to  the  availability  and  price  in  60  days.  You  may  inquire  and 
order  by  telephone  (202—  783-3238)  using  your  VISA,  MASTER  CHARGE,  or  Superintendent  of  Documents  Deposit  Account. 
This  will  expedite  shipment  of  your  publications, 

L     ...  The  publication  is  not  currently  sold  by  this  Office.  We  suggest  you  contact  your  local  library  which  can  refer  you  to  a 
Federal  Depository  Library  In  your  area  for  further  assistance. 

S     ...  Publication  has  been  replaced  by  another  with  similar  but  more  recent  information  and  it  will  tie  included  in  your  shipment. 

T     ...  Publication  has  t>een  replaced  by  another  with  similar  but  more  recent  information.  Because  of  a  difference  In  price,  we 
are  noting  new  ordering  Information  on  your  request. 

Z     .  .   .  Requested  or  pertinent  information  has  been  supplied.  See  attached. 


Customer's  Tele  No.  (Home/Office) 


ORDER  FORM 

Superintendent  of  Documents 
U.  S.  Government  Printing  Office 
Washington,  D.  C.  20402 


^ga    Date  Your  Order  Number. 


Credit 
Card  No. 


Customer's  Name  and  Address 


Expiration  Date 
Month/Year 


Master  Charge 
Interbank  No. 


FOR  OFFICE  USE  ONLY 


Quantity 


Charges 


.  Enclosed 
.  To  be  mailed 
_  Subscriptions 


Postage  

Foreign  handling. 

MMOB   

OPNR  


.UPNS 
.  Discount 
Refund 


Deposit  Account  Number 


□ 


BEFORE  USING  THIS  FORM,  READ  IMPORTANT  INFORMATION  ON  REVERSE  SIDE 
PLEASE  PRINT  OR  TYPE  ALL  INFORMATION  ON  THIS  FORM. 


Stock  No. 

Quantity 

Unit  of 
Issue 

List 
ID 

Title 

Unit 
Price 

Total 

WE  REQUEST  THAT  YOU  ORDER  A  MINIMUM  OF  $1.00  WORTH  OF  MATERIALS. 


TOTAL  ENCLOSED  $ 


SHIP  TO:  (If  different  from  above) 


Unit  of  Issue  Explanation 

PK  Package  containing  multiple  copies 

EA  Each— single  copy 

PD  Pad  containing  multiple  sheets 

SE  Set  of  multiple  items 

KT  Kit  of  multiple  Items  in  a  special  container 


GPO  Form  3430 
(3-81) 


INFORMATION  CONCERNING  YOUR  ORDER  OR  INQUIRY 


Tt-ank  >ou  for  your  interest  in  U-  S.  Governrrieni  publications.  If  ycj  tiave  rr.ade  a  written  inauiry,  it  is  returned  herewith  toi  your  reference. 
V.'e  have  irdica'icd  the  pi  ices  of  publications  currently  available,  or  have  provided  the  information  requested  to  the  best  of  our  ability.  Unless  otherwise 
ncled,  prices  a^e  for  single  copies. 

Regulations  require  payment  in  advance  of  sfiipment  of  publications.  Please  make  checks  or  money  orders  payable  to  the  Superintendent  of 
Documents.  Ycu  may  charge  your  order  using  your  Deposit  Account,  Master  Charge,  or  Visa.  Do  not  send  currency  (bills  or  coins)  or  postage  stamps. 

Shipping  is  by  non-priority  mail  or  United  Parcel  Service.  First  class  mailing  is  available  at  a  higher  rate.  Contact  us  for  rates  if  you  desire  this 
service.  (202-783-3238). 

With  the  exception  of  specially  priced  publications  and  subscriptions,  a  discount  of  25  percent  is  allowed  on  cuantity  purchases  (100  or  more 
copies  of  a  single  pjblication).  The  same  discount  applies  to  orders  from  a  bookdealer  (any  quantity)  when  the  publications  are  mailed  to  the  dealer's 
normal  place  of  business  No  discount  will  be  allowed  when  publications  and  subscriptions  are  mailed  to  a  third  party  (unless  in  quantities  of  100  or 
mote  per  title). 

NGN  U.  S.  CUSTOMERS:  International  mailing  regulations  require  special  handling  for  which  we  charge  an  additional  25  percent  of  the  total 
cost  of  your  order  Remittance  is  required  in  advance  of  shipping  by  draft  on  a  United  States  or  Canadian  bank,  by  UNESCO  coupons,  or  by  International 
Postal  Money  Order  made  payable  to  the  Superintendent  of  Documents.  These  orders  are  mailed  via  surface  mail  unless  funds  are  sent  to  cover  airmail 
postage.  Foreign  currency  or  checks  will  not  be  accepted.  All  orders  must  be  in  English. 

TO  ORDER,  USE  FORM  ON  REVERSE  SIDE 

Follow  Instructions  Below 

1.  Please  use  separate  forms  tor  ordering  publlCBtior)s  and  subscriptions. 

2.  Type  or  print  your  complete  name  and  address,  your  order  number  (if  any),  your  Deposit  Account  number  (if  applicable).  Visa  or  Master  Charge 
number  (it  applicable),  and  date  in  proper  places  at  the  top  of  the  form.  If  order  is  to  be  shipped  to  a  third  party,  til!  in  address  at  bottom  of  form. 
We  request  you  order  a  minimum  of  $1.00  worth  of  materials.  Please  include  office/home  telephone  no. 

3.  When  ordering  publications,  type  O'  print  the  stock  number,  unit  of  issue  (see  front),  quantity,  title,  price  and  total  payment  enclosed. 

4.  When  ordering  ciibscrlptlons,  O'  single  issues  of  subscriptions,  type  or  print  the  stock  number,  quantity,  title,  price.  List  ID  (when  available),  and 
total  payment  enclosed.  Allow  2—6  weeks  plus  mailing  time  for  processing.  All  subscriptions  are  for  one  year,  unless  otherwise  noted. 
Subscritjers  will  be  notified  in  ample  time  to  renew, 

5.  Mail  Original  of  Form  to  Superintendent  of  Documents,  U,  S,  Governmerit  Printing  Office,  Washington,  D.  C  20402.  Retain  the  copy  for  your 
records. 

6.  If  shipment  is  incorrect,  return  the  shipping  documents  for  adjustment,  DO  NOT  RETURN  BOOKS  UNTIL  NOTIFIED  TO  DO  SO,  Ali  claims 
must  be  submitted  within  six  months. 

7.  Call  202-783-3238  for  pubiication  information  or  for  placing  your  Deposit  Account,  Visa  or  Master  Charge  order. 

THE  FOLLOWING  INFORMATION  EXPLAINS  HOW  YOUR  REQUEST  WAS  PROCESSED 


circle  .     Indicates  the  quantity  cf  publications  enclosed  or  scheduled  for  mailing. 

B     ...  The  publication  is  not  available  at  this  time  but  we  have  scheduled  mailing  for  a  later  date.  Charges  have  been  included 
on  your  order. 

C     .  .     We  are  unable  to  identify  the  pubiication  from  the  Information  furnished. 

I      ...  This  publication  is  not  currently  in  stock  Please  inquire  as  to  the  availability  and  price  in  60  days.  You  may  inquire  and 
order  by  telephone  (202—783-3238)  using  your  VISA,  MASTER  CHARGE,  or  Superintendent  of  Documents  Deposit  Account. 
This  will  expedite  shipment  of  your  publications. 

L     .    .     The  publication  is  not  currently  sold  by  this  Office.  We  suggest  you  contact  your  local  library  which  can  refer  you  to  a 
Federal  Depository  Library  in  your  area  for  further  assistance. 

S      ...  Publication  has  been  replaced  by  another  with  similar  but  more  recent  information  and  it  will  be  included  in  your  shipment. 

T      ...  Publication  has  been  replaced  by  another  with  similar  but  more  recent  information  Because  of  a  difference  in  price,  we 
are  noting  new  ordering  information  on  your  request 

Z     .  .    .  Requested  or  pertinent  Information  has  been  supplied.  See  attached. 


MAIL  ORDER  TO: 


National  Technical  Information  Service 
U.S.  DEPARTMENT  OF  COMMERCE 
Springfield,  Va.  22161 
(703)  487-4650  TELEX  89-9405 


ORDER  FORM 


PURCHASER: 
Telephone:   


For  DTIC  Users  Only 

DTIC  User  Code 

Contract  Number 

(last  ( 

>  characters  only) 

Treasury  Agency  Location  Code 
For  Government  Users 
(who  report  on  SF-224) 
(8  digit) 

□  □  □□  □□□□ 


Attention: 


SHIP  TO: 

(Enter  it  ditlerent  from  address  at  left) 


Name. 


Organization . 
Address  


City,  State.  ZIP 


Method  of  Payment 

n    Charge  my  NTIS  deposit  account  no  . 

Purchase  order  no   

Q   Check  enclosed  lor  $  


(Required  to  validate  order) 


ORDER  OPTIONS 


□  Ship  &  Bill.  See  reverse  (not  applicable  outside  North  America) 
O   Charge  to  my  Q  American  Express  Q  Visa  Q  Master  Card 

Account  no.   

Card  expiration  dale   

Signature  


It  IS  vital  that  you  order  by  NTIS  order  number  or  your  order  will  be 
manually  filled,  causing  a  delay.  You  can  opt  for  airmail/tirst  class 
delivery  as  indicated  belowf  Just  check  the  Priority  Mail  Services  box  If 
you're  really  pressed  for  time,  call  the  NTIS  Rush  Handling  Service  ("^03) 
487-4700  or  (800)  336-4700.  For  a  $10  per  copy  charge  your  order  will 
be  mailed  within  8  working  hours.  Or,  you  can  pick  up  your  order  in  the 
Washington  Information  Center  &  Bookstore  or  at  our  Springfield  Opera- 
tions Center  within  24  hours  for  a  $6  per  copy  charge 


NTIS  ORDER  NUMBER- 


USER  ROUTING 
CODE  (see  reverse) 


QUANTITY 


Paper 
Copy 


Micro- 
fiche 


Other 
(specify) 


UNIT*- 
PRICE 


PRIORITY- 
MAIL 
SERVICES 


TOTAL 
PRICE 


-Add  $3  per  item  lor  First  Class  Delivery  in  North  America; 
Add  $4  lor  each  paper  copy  Airmail  Delivery  outside  North  America. 
--ALL  PRICES  SUBJECT  TO  CHANGE. 

---|l  ordering  by  title  or  if  item  ordered  is  a  magnetic  tape,  please  see  reverse  side. 


Enter 
Grand 
Total 


NTIS-173  (3/80) 


USER  ROUTING  CODE: 


NTIS  can  label  each  iiem  lor  routing  within  your  organization  If  you  want  this  service  put  your  routing  code  m  the  box  marked 
USER  ROUTING  CODE  (Limit  eight  characters). 


SHIP  &  BILL  SERVICE: 


Prepayment  helps  to  expedite  your  order  and  can  be  accomplished  through  the  use  of  an  NTIS  Deposit  Account,  check, 
money  order,  or  charge  card  account  number  •  For  "Ship  and  Bill."  NTIS  charges  55  extra  lor  each  order  (regardless  of  the 
number  ol  items:  $5  extra  lor  each  NTISearch;  •  NTIS  does  not  "Ship  and  Bill"  lor  orders  outside  North  America 


ORDERING  MAGNETIC  TAPE: 
(check  model) 


□   7  track 


□  800  BPI 

□  556  BPI 


□  odd  parity 

□  even  parity 


□  9  track 


□  1600  BPI 

□  800  BPI 


(odd  parity) 


ORDERING  BY  TITLE:  II  ordering  without  an  NTIS  order  number  (by  title  only)  allow  an  additional  two  weeks 


TITLE  #1 

Sponsor's  Series  # 

Contract  or  Grant  Number  of  Report 

Dale  Published  1 

Originator  (Give  specitic  laboratory,  or  division  and  location  ) 

Personal  Author  f 

Turn  to  other  side  Write  "1"  in  the  NTIS  Order  Number  block  and  complete  the  rest  ol  the  line.  1 

TITLE  #2 

Sponsor's  Series  # 

Contract  or  Grant  Number  ol  Report 

Date  Published  1 

Originator  (Give  specific  laboratory,  or  division  and  location  ) 

Personal  Author  1 

Turn  to  other  side  Write  "2"  in  the  NTIS  Order  Number  block  and  complete  the  rest  of  the  line  1 

TITLE  #3 

Sponsor's  Series  # 

Contract  or  Grant  Number  ol  Report 

Date  Published  \ 

Originator  (Give  specific  laboratory,  or  division  and  location  ) 

Personal"  Author  1 

Turn  to  other  side.  Write  "3 "  in  the  NTIS  Order  Number  block  and  complete  the  rest  of  the  line  j 

TITLE  #4 

Sponsor's  Series  # 

Contract  or  Grant  Number  of  Report 

Date  Published  1 

Originator  (Give  specific  laboratory,  or  division  and  location.) 

Personal  Author  1 

Turn  to  other  side  Write  "4"  in  the  NTIS  Order  Number  block  and  complete  the  rest  of  the  line.  1 

TITLE  #5 

Sponsor's  Series  # 

Contract  or  Grant  Number  of  Report 

Date  Published  1 

Originator  (Give  specilic  laboratory,  or  division  and  location  ) 

Personal  Author  1 

Turn  to  other  side.  Wrile  "5"  in  the  NTIS  Order  Number  block  and  complete  the  rest  ol  the  line.  1 

MAIL  ORDER  TO: 


National  Technical  Information  Service 
U.S.  DEPARTMENT  OF  COMMERCE 
Spnngfield,  Va.  22161 
(703)  487-4650  TELEX  89-9405 


ORDER  FORM 


PURCHASER: 
Telephone:   


For  OTIC  Users  Only 


DTIC  User  Code  , 


Contract  Number  , 


(last  6  characters  only) 


Treasury  Agency  Location  Code 
For  Qovernment  Users 
(who  report  on  SF-224) 
(8  digit) 

□  □  □□  □□□□ 


Attention: 


SHIP  TO: 

(Enter  it  ditlerent  from  address  at  left) 


Date 


Name. 


Organization . 
Address  


City.  Stale.  ZIP 


Method  of  Payment 

Q  Charge  my  NTIS  deposit  account  no,. 
Q   Purchase  order  no  


Q   Check  enclosed  lor  $  

□  Ship  &  Bill  See  reverse  (not  applicable  outside  North  America). 
Q   Charge  to  my  Q  American  Express  Q  Visa  □  Master  Card 

Account  no.   

Card  expiration  date   

Signature  

(Required  lo  validate  order) 


ORDER  OPTIONS 


It  is  vital  that  you  order  by  NTIS  order  number  or  your  order  will  be 
manually  filled,  causing  a  delay.  You  can  opt  for  airmail/tirst  class 
delivery  as  indicated  below.  Just  ctieck  the  Priority  Mail  Services  box.  If 
you're  really  pressed  for  lime,  call  the  NTIS  Rush  Handling  Service  (703) 
487-4700  or  (800)  336-4700.  For  a  $10  per  copy  charge  your  order  will 
be  mailed  within  8  working  hours.  Or,  you  can  pick  up  your  order  in  the 
Washington  Information  Center  &  Bookstore  or  at  our  Springfield  Opera- 
tions Center  within  24  hours  for  a  $6  per  copy  charge. 


NTIS  ORDER  NUIVIBER* 


USER  ROUTING 
CODE  (see  reverse) 


QUANTITY 


Paper 
Copy 


Ivlicro- 
fiche 


Other 
(specify) 


UNIT- 
PRICE 


PRIORITY" 

MAIL 
SERVICES 


TOTAL 
PRICE 


'Add  $3  per  item  for  First  Class  Delivery  in  North  America, 
Add  $4  for  each  paper  copy  Airmail  Delivery  outside  North  America. 
"ALL  PRICES  SUBJECT  TO  CHANGE. 

■■'If  ordering  by  title  or  if  item  ordered  is  a  magnetic  tape,  please  see  reverse  side. 


Enter 
Grand 
Total 


NTIS- 173  (3/80) 


USER  ROUTING  CODE: 


NTIS  can  label  each  iiem  tor  routing  within  your  organization  If  you  want  this  service  put  your  routing  code  in  the  box  rnarked 
USER  ROUTING  CODE  (Limit  eight  characters). 


SHIP  &  BILL  SERVICE: 


Prepayment  helps  to  expedite  your  order  and  can  be  accomplished  through  the  use  of  an  NTIS  Deposit  Account  check, 
money  order,  or  charge  card  account  number  •  For  "Ship  and  Bill."  NTIS  charges  $5  extra  for  each  order  (regardless  of  the 
number  of  items.  $5  extra  lor  each  NTISearch.  •  NTIS  does  not  "Ship  and  Bill"  (or  orders  outside  North  America 


ORDERING  MAGNETIC  TAPE: 
(check  model) 


□   7  track 


n  800  BPI 
□  556  BPI 


D  odd  parity 
□  even  parity 


□  9  track 


□  1600  BPI 

□  800  BPI 


(odd  parity) 


ORDERING  BY  TITLE:  if  ordering  without  an  NTIS  order  number  (by  title  only)  allow  an  additional  two  weeks 


TITLE  n^ 

Sponsor's  Series  # 

Contract  or  Grant  Number  of  Report 

Date  Published 

Originator  (Give  specific  laboratory,  or  division  and  location.) 

Turn  to  other  side  Write  "1"  in  the  NTIS  Order  Number  block  and  complete  the  rest  of  the  line 

TITLE  #2 

Sponsor's  Series  # 

Contract  or  Grant  Number  of  Report 

Date  Published 

Origtnatcr  (Give  specific  laboratory,  or  division  and  location.) 

Turn  to  other  side  Wnte  "2"  in  the  NTIS  Order  Number  block  and  complete  the  rest  of  the  line. 

TITLE  #3 

Sponsor  s  Series  # 

Contract  or  Grant  Number  of  Report 

Date  Published 

Originator  (Give  specific  laboratory,  or  division  and  location  ) 

Turn  10  other  side  Write  "3"  in  the  NTIS  Order  Number  block  and  complete  the  rest  of  the  line 

TITLE  #4 

Sponsor's  Series  # 

Contract  or  Grant  Number  of  Report 

Date  Published 

Originator  (Give  specific  laboratory,  or  division  and  location.) 

Personal  Author 

Turn  to  other  side  Write  "4"  in  the  NTIS  Order  Number  block  and  complete  the  rest  of  the  line 

TITLE  #5 

Sponsor's  Series  # 

Contract  or  Grant  Number  of  Report 

Date  Published 

Originator  (Give  specific  laboratory,  or  division  and  location.) 

Personal  Author 

Turn  to  other  side  Write  "5"  in  the  NTIS  Order  Number  block  and  complete  the  rest  of  the  line. 

MAIL  ORDER  TO: 

NHS 

National  Technical  Information  Service 
U.S.  DEPARTMENT  OF  COMMERCE 
Springfield,  Va.  22161 
(703)  487-4650  TELEX  89-9405 


ORDER  FORM 


PURCHASER: 
Telepfione:   


For  DTIC  Users  Only 


DTIC  User  Code 


Conlracl  Number 


(last  6  characters  only) 


Treasury  Agency  Location  Code 
For  Government  Users 
(who  report  on  SF-224) 
(8  digit) 

□  □  □□  □□□□ 


Attention: 


SHIP  TO: 

(Enter  i(  diflerent  from  address  at  left) 


Dale 


Name. 


Organization  _ 
Address  


City.  State.  ZIP 


Method  of  Payment 

□  Charge  my  NTIS  deposit  account  no  . 

□  Purchase  order  no.  


Q   Check  enclosed  lor  $  

O  Ship  &  Bill,  See  reverse  (not  applicable  outside  North  America). 
lD   Charge  to  my  Q  American  Express  Q  Visa  Q  Master  C.ird 

Account  no.   

Card  expiration  date   

Signature  

(Required  to  validate  order) 


ORDER  OPTIONS 


it  IS  Vital  that  you  order  by  NTIS  order  number  or  your  order  will  be 
manually  filled,  causing  a  delay.  You  can  opt  for  airmail/first  class 
delivery  as  indicated  below.  Just  check  the  Priority  Mail  Services  box.  If 
you're  really  pressed  for  time,  call  the  NTIS  Rush  Handling  Service  COS) 
487-4700  or  (800)  336-4700.  For  a  $10  per  copy  charge  your  order  will 
be  mailed  within  8  working  hours.  Or,  you  can  pick  up  your  order  in  the 
Washington  information  Center  &  Bookstore  or  at  our  Springfield  Opera- 
tions Center  within  24  hours  for  a  $6  per  copy  charge 


NTIS  ORDER  NUMBER- 


USER  ROUTING 
CODE  (see  reverse) 


QUANTITY 


Paper 
Copy 


Micro- 
fiche 


Other 
(specify) 


UNIT" 
PRICE 


PRIORITY- 
MAIL 
SERVICES 


TOTAL 
PRICE 


■Add  $3  per  item  for  First  Class  Delivery  in  North  America; 
Add  $4  for  each  paper  copy  Airmail  Delivery  outside  North  America. 
••ALL  PRICES  SUBJECT  TO  CHANGE. 

"•|f  ordering  by  title  or  if  item  ordered  is  a  magnetic  tape,  please  see  reverse  side. 


Enter 
Grand 
Total 


NTIS-173  (3/80) 


USER  ROUTING  CODE:  NTIS  can  label  each  item  lor  routing  within  your  organization.  If  you  want  this  service  put  your  routing  code  in  the  box  marked 

USER  ROUTING  CODE  (Limit  eight  characters) 

SHIP  &  BILL  SERVICE:  Prepayment  helps  to  expedite  your  order  and  can  be  accomplished  through  the  use  ol  an  NTIS  Deposit  Account,  check. 

money  order,  or  charge  card  account  number  •  For  "Ship  and  Bill."  NTIS  charges  $5  extra  lor  each  order  (regardless  of  the 
number  of  items.  $5  extra  for  eacA)  NTISearch.  •  NTIS  does  not  "Ship  and  Bill"  for  orders  outside  North  America. 

ORDERING  MAGNETIC  TAPE:  □  goo  BPi  □  odd  panty  □  f600  BPl 

(check  model)  □  7  □  9  ,^3^^  pg^,,^, 

□  556  BPI  □  even  parity  □  800  BPI 


ORDERING  BY  TITLE:  if  ordering  vKithout  an  NTIS  order  number  (by  title  only)  allow  an  additional  two  weeks. 


TITLE  #1 

Sponsor's  Series  # 

Contract  or  Grant  Number  of  Report 

Date  Published  \ 

Originator  (Give  specific  laboratory,  or  division  and  location.) 

Personal  Author  j 

Turn  to  other  side  Write  "1"  in  the  NTIS  Order  Number  block  and  complete  the  rest  ol  the  line 

TITLE  #2 

Sponsor  s  Series  # 

Contract  or  Grant  Number  of  Report 

Date  Published 

Originator  (Give  specific  laboratory,  or  division  and  location  ) 

Personal  Author 

Turn  to  other  S'de  Write  "2"  in  the  NTIS  Order  Number  block  and  complete  the  rest  ol  the  line 

TITLE  #3 

Sponsor's  Series  # 

Contract  or  Grant  Number  of  Report 

Date  Published 

Originator  (Give  specific  laboratory,  or  division  and  location  ) 

Personal' Author 

Turn  to  other  side  Wr,te  "3"  in  the  NTIS  Order  Number  bidck  and  complete  the  rest  of  the  line.  ] 

TITLE  #4 

Sponsor's  Series  # 

Contract  or  Grant  Number  of  Report 

Date  Published  j 

Originator  (Give  specific  laboratory,  or  division  and  location  ) 

Personal  Author 

Turn  to  other  side  Write  "4"  in  the  NTIS  Order  Number  block  and  complete  the  rest  ol  the  line.  j 

TITLE  #5 

Sponsor's  Series  # 

Contract  or  Grant  Number  of  Report 

Date  Published  1 

Originator  (Give  specific  laboratory,  or  division  and  location.) 

Personal  Author 

Turn  to  other  side  Write  "5"  in  the  NTIS  Order  Number  block  and  complete  the  rest  ol  the  line. 

MAIL  ORDER  TO: 


National  Technical  Information  Service 
U.S.  DEPARTMENT  OF  COMMERCE 
Springfield,  Va.  22161 
(703)  487-4650  TELEX  89-9405 


ORDER  FORM 


PURCHASER: 
Telephone:   


For  DTIC  Users  Only 


DTIC  User  Code  . 


Contract  Number 


(last  6  characters  only) 


Treasury  Agency  Location  Coda 
For  Government  Users 
(who  report  on  SF-224) 
(8  digit) 

□  □  □□  □□□□ 


Attention: 


SHIP  TO: 

(Enter  it  ditlerent  from  address  at  lelt) 
Name  


Dale 


Organization . 
Address  


City.  Slate.  ZIP 


Method  of  Payment 

□  Charge  my  NTIS  deposit  account  no.. 

□  Purchase  order  no  


r~l   Check  enclosed  lor  $  

Q  Ship  &  Bill  See  reverse  (not  applicable  outside  North  America). 
L]   Charge  to  my  Q  American  Express  Q  Visa  Q  Master  Card 

Account  no.   

Card  expiration  dale   

Signature  

(Required  to  validale  order) 


ORDER  OPTIONS 


it  is  vital  that  you  order  by  NTIS  order  number  or  your  order  will  be 
manually  filled,  causing  a  delay.  You  can  opt  for  airmail/first  class 
delivery  as  indicated  below.  Just  check  the  Priority  Mail  Services  box.  If 
you're  really  pressed  for  time,  call  the  NTIS  Rush  Handling  Service  (^03) 
487-4700  or  (800)  336-4700.  For  a  $10  per  copy  charge  your  order  will 
be  mailed  within  8  working  hours.  Or,  you  can  pick  up  your  order  in  the 
Washington  Information  Center  &  Bookstore  or  at  our  Springfield  Opera- 
tions Center  within  24  hours  for  a  $6  per  copy  charge. 


NTIS  ORDER  NUIVIBER** 


USER  ROUTING 
CODE  (see  reverse) 


QUANTITY 


Paper 
Copy 


H^icro- 
fiche 


Other 
(specify) 


UNIT" 
PRICE 


PRIORITY* 

IvIAIL 
SERVICES 


TOTAL 
PRICE 


'Add  $3  per  item  for  First  Class  Delivery  in  North  America; 
Add  $4  for  each  paper  copy  Airmail  Delivery  outside  North  America. 
••ALL  PRICES  SUBJECT  TO  CHANGE. 

•••If  ordering  by  title  or  it  item  ordered  is  a  magnetic  tape,  please  see  reverse  side. 


Enter 
Grand 
Total 


NTIS-173  (3/80) 


USER  ROUTING  CODE: 


NTIS  can  label  each  item  tor  routing  within  your  organization,  II  you  want  this  service  put  your  routing  code  in  the  box  marked 
USER  ROUTING  CODE  (Limit  eight  characters) 


SHIP  &  BILL  SERVICE: 


Prepayment  helps  to  expedite  your  order  and  can  be  accomplished  through  the  use  ol  an  NTIS  Deposit  Account,  check, 
money  order,  or  charge  card  account  number  •  For  "Ship  and  Bill,"  NTIS  charges  $5  extra  lor  each  order  (regardless  ol  the 
number  ol  items;  $5  extra  for  each  NTISearch;  •  NTIS  does  not  "Ship  and  Bill"  lor  orders  outside  North  America 


ORDERING  MAGNETIC  TAPE: 
(check  model) 


□   7  track 


□  800  BPI 

□  556  BPI 


□  odd  parity 
Q  even  parity 


□  9  track 


□  1600  BPI 

□  800  BPI 


(odd  parity) 


ORDERING  BY  TITLE: 


If  ordering  without  an  NTIS  order  number  (by  title  only)  allow  an  additional  two  weeks 


TITLE  #1 

Sponsor's  Series  # 

Contract  or  Grant  Number  of  Report 

Date  Published 

Originator  (Give  specific  laboratory,  or  division  and  location  ) 

Turn  to  other  side  Write  "1"  m  the  NTIS  Order  Number  block  and  complete  the  rest  of  the  line 

TITLE  #2 

Sponsor's  Series  # 

Contract  or  Grant  Number  of  Report 

Date  Published 

Originator  (Give  specific  laboratory,  or  division  and  location  ) 

Personal  Author 

Turn  10  other  side  Write  "2"  in  the  NTIS  Order  Number  block  and  complete  the  rest  of  the  line. 

TITLE  #3 

Sponsor's  Series  # 

Contract  or  Grant  Number  of  Report 

Date  Published 

Originator  (Give  specific  laboratory,  or  division  and  location  ) 

~ 

Turn  to  other  side  Write  "3"  in  the  NTIS  Order  Number  block  and  complete  the  rest  of  the  line. 

TITLE  #4 

Sponsor's  Series  # 

Contract  or  Grant  Number  ol  Report 

Date  Published 

Originator  (Give  specific  laboratory,  or  division  and  location  ) 

Personal  Author 

Turn  to  other  side  Write  "4"  m  the  NTIS  Order  Number  block  and  complete  the  rest  of  Ihe  line. 

TITLE  #5 

Sponsor's  Series  # 

Contract  or  Grant  Number  ol  Report 

Date  Published 

Originator  (Give  specific  laboratory,  or  division  and  location  ) 

Personal  Author 

Turn  to  other  side  Write  "5"  in  the  NTIS  Order  Number  block  and  complete  the  rest  of  Ihe  line. 

>>U.S.    GOVERNMENT    PRINTING   OFFICE:    19  8  1-351-205/8599 


1 


I 


i 


I 


j 

I 


I 


I 


EDGE  INDEX 

A  Guide  to  Users  of  This  Publication 
Descriptive 

NBS  Periodical  and  Non-Periodical  Publications 
Purchase  Procedures  and  Document  AvailabiUty 
Citations  (index  code  is  shown  within  parentheses) 
Journal  of  Research 

Journal  of  Physical  and  Chemical  Reference  Data  (JPCRD) 

DIMENSIONS/NBS  (DIM/NBS) 

Monographs  (Monogr.) 

Handbooks  (H) 

Special  Publications  (SP) 

Applied  Mathematics  Series  (AMS) 

National  Standard  Reference  Data  Series  (NSRDS) 

Building  Science  Series  (BSS) 

Federal  Information  Processing  Standards  Publications  (FIPS  PUBS) 

Voluntary  Product  Standards  (VPS) 

Technical  Notes  (TN) 

Consumer  Information  Series  (CIS) 

NBS  Interagency  Reports  (NBSIR) 

Grant/Contract  Reports  and  Patents  (GCR  and/or  NBS  Patents) 

NBS  Papers  Published  in  Non-NBS  Media  [5-digit  arable  number] 

Listing  of  NBS  Papers  by  Major  Subject  Areas 
Indexes 

Author  Index 

Key  Word  Index 
Depository  Libraries  in  the  United  States 
District  Offices  of  the  U.S.  Department  of  Commerce 


